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HiH

Working with object-oriented software and a relational database can be cumbersome and time
consuming in today's enterprise environments. Hibernate is an Object/Relational Mapping tool
for Java environments. The term Object/Relational Mapping (ORM) refers to the technique of
mapping a data representation from an object model to a relational data model with a SQL-based
schema.

Hibernate # Java ###HEHHIHIHHEHHEHHEHHI (H# Java #HEHHEE SQL HHHHEHHIHHEHE ) HEHEH
HHHHHHHHHH A SQL # IDBC #H#HHHHHHH

Hibernate ###HiH HHHHHHHHHHHHHHHH T 95 % #H#HHEH#HHE Hibernate #H#H#H#
BHAHHHHH AR AR AR Java #HHH
HHHH A A A HiDernate s SQL #i#H#
BHAHHHAHHH AR AR R R

Hibernate ###HHHHHIHHHHHHIHHIHE HHHHE Java HEHHIHH I HHTHHEH

1. Read 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/ tut ori al / directory.

2. Read 2######## to understand the environments where Hibernate can be used.

3. Hibernate #H##HHIHIHIHIH1AH#H  eQl  HEHHHHEHHEHHIHHE
#o#  HHHH JDBC  #HHHE || bl R et el
hi ber nat e. proper t i es #HH#HIHE HHHHHEHHHHHHHHHH A ant eg (ANt ###)##
#HHH# Windows #H##### bui | d eq #H##HH#

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. A (FAQ) # Hibernate #pHHHHAHIHHHEE
6. Links to third party demos, examples, and tutorials are maintained on the Hibernate website.

7. Hibernate #####H#H#H# Community Area S HIHHHHHEHHH#H . (Tomcat# JBoss AS#
Struts# EJB ##)#HHHHHHHHHHHHHHEHH

HHH A HiDernate #HHHHHHHHHHHHHEHHHER A AR R JIRA
(HHHHHHIHH) B HiDernate, #HHIHHIHHIHHE HHHHHHHH T
HitHHH HHHHHHHH R

Hibernate #H##H#HHHHIHHIE  HHHEHEHHIE A JBoSs  Inc  #HHHEHE  (http://
www.hibernate.org/SupportTraining/ ###)# Hibernate #HHHHHHHHHHHHHHHHHHHHA A IBOSS
Enterprise Middleware System (JEMS) ###HHHHHHHHHHHHHHHHHHHHHET

Xi


http://caveatemptor.hibernate.org

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.

HiHH

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.

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

1.1. ###1 - ###H## Hibernate #H####H#

B R R R R R R R R R R R R R A R AT
HHHHHHH

it

Although you can use whatever database you feel comfortable using, we will use
[http://hsgldb.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/ resour ces 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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http://hsqldb.org/
http://maven.org
http://maven.org
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#1# Tutorial

<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




HHAHHH

HHHHE

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 xni in the project root directory.

1.1.2. ####H#H#

BHAHHHHHHH

package org. hi bernate.tutorial.domain;
inport 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;

}



http://ant.apache.org/ivy/
http://ant.apache.org/ivy/

#1# Tutorial

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.

i d HEHHEHEHHHEH R HIDernate T HE I HEHE
# HHH R A A # 3 web #
TR R T R T R B R B T T A R R 1D ##
T AR A private #HE#HHE HiDernate #HHHHHHHHHE A
#H#HH# Hibernate ##public, private, protected#####HHHiHHHHHHH#HH#H#### public, private, protected
B R R T R T T R R P R R R R B R R R

HHHHHEHHHHEHHEH I A A HiDernate # Java tHHHIHHIHHIH I HEHHEHHEHHEHEH
HHHH I private S A A package #
HHAHHHAH

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. #H##HHAHH

Hibernate #HHHHHHHHHHHHHHHHIHHIHH A HiDernate #H#HHHHIHHIHHT
T A R A HiDernate ##H#
##

BRI R R

<?xm version="1.0"?>

<! DOCTYPE hi ber nat e- mappi ng PUBLI C
"-// Hi bernat e/ H bernate Mappi ng DID 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
>

Hibernate DTD ####HHHHHHHIHHIEHHHE#HH DTD #H#HHE |DE ## XML #HHEHHHEH
BRASHERAA TR DT D S8 AR R R R R R R R R R R R
HHEHH A HiDernate ## web ## DT D #HHHHHHHHHHHHHHEHHHE




HHHHHHH

A DTD #Hi#HH Hibernate #HHHHHEHHHIE st ol #HHH#H#NI ber nat e3. j ar
HAHHHHHHHHH

S W iiiiiiii

HRABHPRRATHHRRRT DT D e i i i i i

2## hi ber nat e- mappi ng #HHH | ass HHHHHHHHHHHHHHHH
BHHH I SQL HHHHHH R

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

</ hi ber nat e- mappi ng
>

B Event HHHHHHHHH EVENTS HHHHHHHH R
Hibernate #H I R R A
T R A A HiDernate ST
HHAHH

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

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

</ cl ass>

</ hi ber nat e- mappi ng
>

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.




#1# Tutorial

i

Q

nati ve is no longer consider the best strategy in terms of portability. for further
discussion, see #ldentifier generation#

BHAHHHHHH R R R

<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
>

i d HHHHHEEE proper ty ##H nane #HHHEHHHEHHHHHHHHHHEHHERE HiDernate #HtHHHHHHHEH
Hibernate # get Dat e()/setDate() #getTitle()/set Titl e() #H#H#H#H#H

(3

HHAHHHHHA 1 U] e BHAAHH t Y pe HHHHHHHHHHHHHHHHHHHHHHHE (ype #Ha##HHHHHTH# Java
I SQL H#HHEHHIHHEH R HiDernateHi#HH #itHIH# Java ## SQL #iHH#HEH
# SQL ## Java #iHHiHIHHHHEHHEH A HiDernate # t ype #HHHEHHEHHEHHEHHEHHEHE
FHHH A #IaVaitHHH A
HHTHHHEHEHEHHEHEHEHRE dat e #HEHHEHEHIHEHE HiDernate ##H4# j ava. uti | . Dat e ##HH#H#H
#SQL #date, timestanp, ti me #HHHHHHIHHHIHHHFHHHAFHHER ) mest anp #HEHIHIH
BRARHBR R R R

HiHH

Q

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.




Hibernate ###

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

1.1.4. 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 nC ass="org. hsql db. Server" -Dexec. args="-database. 0 fil e: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.

¥

Hibernate #######HH hi ber nat e. proper t i es #HHHHHHHHEFH#HHHHHHE hi ber nat e. cf g. xm ##H#
BHARHH T R R XML SR

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

<! DOCTYPE hi ber nat e-confi guration PUBLIC
"-// H 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>
<session-factory>
<!-- Database connection settings -->
<property nanme="connection.driver_cl ass"

>or g. hsql db. j dbcDri ver </ property>
<property nanme="connection.url"
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>j dbc: hsql db: hsql : //1 ocal host </ property>
<property name="connecti on. username"
>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 nanme="dial ect"
>or g. hi bernat e. di al ect. HSQLDi al ect </ property>

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

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

<l-- Echo all executed SQ. to stdout -->
<property nanme="show_sql"
>t rue</ property>
<!-- Drop and re-create the database schema on startup -->
<property nanme="hbnRddl . aut 0"
>updat e</ property>
<mappi ng resource="org/ hi bernate/tutorial/donain/Event. hbm xm "/>

</ sessi on-factory>

</ hi ber nat e- confi guration
>

(3

HHTHHHHHHHH A HiDernate # Sessi onFact or y #H#HEHHIHIHHEHHEHHEHHEHHEHE
HHE HHHHHHHAHHHH A <sessi on- | act or y> #H#HHRHHEHHHIH

H#HHAHH proper t y ### IDBC #tHHHHHHHHHHHHHHTHHHH dialect ##HHHH pr oper t y #### Hibernate
R SQL

HitH#

Q

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




Maven ##HH#H#

A HiDernate #HHHHHHHEHHHHHHHHHHHH A hbRddl . aut o ##
HHHH A ON SHHHHHEHHHE A R coNTig #HHHHHHHIEE Off #iH#
## SchemaExpor t ### ANt BRAHHHHHHHHHHHHHH
HHHHHH

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

1.1.5. Maven ####H

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]$ m/n conpile
[INFQ Scanning for projects...

[ O I e Rt
[INFQ Building First Hibernate Tutorial

[ I NFQ task-segnment: [conpil €]

[INFG) ccccccccscccasconsccosconssnconnoosnoosnoccn0c05000000000000000000000000

[INFQ [resources:resources]

[INFQ Using default encoding to copy filtered resources.

[INFQ [conpiler:conpile]

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

[INFG) ===c==ssssssscsssccmsscssssesssassssssssssssassosasasscaassaaasaascaaoas
[INFO BU LD SUCCESSFUL

LA O e R R T
[INFQ Total tine: 2 seconds

[INFQ Finished at: Tue Jun 09 12:25:25 CDT 2009
[INFQ Final Menory: 5M 547M
I O e e

1.1.6. #HH#HHHBHHAH

## Event HERHHHHHHRHHHHH R R R
HHHHHAA Hibernate #HHHHHHHHHHHHHHHHHHHHRH R Sessi onFact or y #HHHHIH
B R R or g. hi ber nat e. Sessi onFact ory ####
or g. hi ber nat e. Sessi on ##H#HHHHHHHH###HHE or . hi ber nat e. Sessi on ###HHHHHHHHHEH(UnIt of
Work) st or g. hi ber nat e. Sessi onFact or y #HHHHHHHHHHHHHHHHHHHHHHHE
B

HHH R FHA#EE or g. hi ber nat e. Sessi onFact or y #####HH# Hi ber nat eUt i | ###HHA#HAHHIH
B

package org. hibernate.tutorial.util;

i nport org. hi bernate. Sessi onFactory;
import org.hibernate.cfg. Configuration;
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public class Hi bernateUtil {
private static final SessionFactory sessionFactory = buil dSessionFactory();

private static SessionFactory buil dSessi onFactory() {

try {
/| Create the SessionFactory from hibernate.cfg.xmn
return new Configuration().configure().buil dSessionFactory();

}

catch (Throwabl e ex) {
/| Make sure you log the exception, as it m ght 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
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.

HHHHHHHHH I HIDernate #H#HHHHHHHHHHIHHH I

11,7, s

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;

i nport org.hi bernate. Sessi on;

10
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inmport java.util.*;

inmport org. hibernate.tutorial.donain. 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) {
Sessi on session = HibernateUtil.getSessi onFactory().getCurrentSession();
sessi on. begi nTransacti on();

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

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

session. get Transaction().comit();

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
and anywhere you like once you get hold of your org. hi bernate. Sessi onFactory. The
get Current Sessi on() method always returns the "current" unit of work. Remember that we
switched the configuration option for this mechanism to "thread" in our src/ mai n/ r esour ces/
hi ber nat e. cf g. xnml ? Due to that setting, the context of a current unit of work is bound to the
current Java thread that executes the application.

S W iiiiiia

Hibernate offers three methods of current session tracking. The "thread" based
method is not intended for production use; it is merely useful for prototyping and

11
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tutorials such as this one. Current session tracking is discussed in more detail later

on.

A org.hibernate.Session begins when the first call to get Current Sessi on() is made for the
current thread. It is then bound by Hibernate to the current thread. When the transaction ends,
either through commit or rollback, Hibernate automatically unbinds the org.hibernate.Session
from the thread and closes it for you. If you call get Cur r ent Sessi on() again, you get a new
org.hibernate.Session and can start a new unit of work.

#HE (Unit of Work) #####H#H## Hibernate # org.hibernate.Session #1##HHHHHHHHHHHHHHEHHHHH
B L ##E org.hibernate. Session ###HHHHHHHHHHHHHH
TR A Hibernate # org.hibernate.Session #H#HEHHEHHE HiHE HiHEHHEHE
HHHHHHAAHHHE Hibernate org.hibernate. Session #H#HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHE
T (B HEHEHHEHEHHEHEHEHET T Session #HHHHHHIHHIHHE () fHitHEH
HHAHH R R

See 12#Transactions and Concurrency for more information about transaction handling and
demarcation. The previous example also skipped any error handling and rollback.

To run this, we will make use of the Maven exec plugin to call
our class with the necessary classpath setup: nwn exec: java -
Dexec. mai nCl ass="org. hi bernate. tutorial . Event Manager" -Dexec.args="store"

@ #Ht

You may need to perform mvn conpi | e first.
it Hibernate #ttHHHHHHHHHHHHHHHHHHHHHHHH T

[java] Hi bernate: insert into EVENTS (EVENT_DATE, title, EVENT_ID) values (?, ?, ?)

This is the | NSERT executed by Hibernate.

To list stored events an option is added to the main method:

if (args[0].equal s("store")) {
ngr. creat eAndSt or eEvent ("My Event", new Date());
}
else if (args[0].equals("list")) {
Li st events = ngr.listEvents();
for (int i =0; i < events.size(); i++) {
Event theEvent = (Event) events.get(i);
System out . printl n(
"Event: " + theEvent.getTitle() + " Time: " + theEvent.getDate()
)

12
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HHH | | st Event s( ) #### #HHHIHH#

private List listEvents() {
Sessi on session = Hibernateltil.getSessi onFactory().getCurrentSession();
sessi on. begi nTransaction();
List result = session.createQuery("fromEvent").list();
session. get Transaction().comit();
return result;

Here, we are using a Hibernate Query Language (HQL) query to load all existing Event objects
from the database. Hibernate will generate the appropriate SQL, send it to the database and
populate Event objects with the data. You can create more complex queries with HQL. See 15
#HQL: Hibernate ##### for more information.

Now we can call our new functionality, again using the Maven exec plugin: nvn exec:java -
Dexec. mai nCl ass="org. hi bernate. tutorial . Event Manager" -Dexec.args="list"

1.2. #HH2 - HHHHBHAH

B R R R R R R R R R R R R R T B R R R T AT
HHHHHHHHH

1.2.1. Person ###H#i#H##HHH

H#iHE Per son #H#H#H#HH

package org. hibernate.tutorial.domain;
public class Person {

private Long id;

private int age;

private String firstnane;

private String | astnane;

public Person() {}

dr

/] Accessor nmethods for all properties, private setter for '

Save this to a file named sr ¢/ mai n/ j ava/ or g/ hi bernat e/ t ut ori al / domai n/ Per son. j ava

Next, create the new mapping file as sr c/ mai n/ r esour ces/ or g/ hi ber nat e/ t ut ori al / donai n/
Per son. hbm xm

13
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<hi ber nat e- mappi ng package="org. hi bernate. tutorial.domai n">

<cl ass name="Person" tabl e="PERSON' >

<id nane="id" col um="PERSON | D'>
<generator class="native"/>

</id>
<property name="age"/>
<property name="firstname"/>
<property nane="| ast nane"/ >

</ cl ass>

</ hi ber nat e- mappi ng
>

### Hibernate #HHHHHHIHHIHHIHH I

<mappi ng resource="events/ Event. hbm xm "/ >
<mappi ng resource="event s/ Person. hbm xm "/ >

BHHH T D R R R
HRRBHE R

1.2.2. ### Set #H#H#

By adding a collection of events to the Per son class, you can easily navigate to the events for a
particular person, without executing an explicit query - by calling Per son#get Event s. Multi-valued
associations are represented in Hibernate by one of the Java Collection Framework contracts;
here we choose aj ava. util . Set because the collection will not contain duplicate elements and
the ordering is not relevant to our examples:

public class Person {
private Set events = new HashSet();

public Set getEvents() {
return events;

}

public void setEvents(Set events) {
this.events = events;

}

Before mapping this association, let's consider the other side. We could just keep this
unidirectional or create another collection on the Event , if we wanted to be able to navigate it from
both directions. This is not necessary, from a functional perspective. You can always execute an
explicit query to retrieve the participants for a particular event. This is a design choice left to you,

14
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but what is clear from this discussion is the multiplicity of the association: "many" valued on both
sides is called a many-to-many association. Hence, we use Hibernate's many-to-many mapping:

<cl ass nanme="Person" tabl e=" PERSON' >
<id name="id" col um="PERSON_| D" >
<generator class="native"/>
</id>
<property nanme="age"/>
<property nanme="firstname"/>
<property name="| ast name"/>

<set name="events" tabl e="PERSON_EVENT" >

<key col utm="PERSON_I D"/ >

<many-to-many col um="EVENT_I D' cl ass="Event"/>
</ set>

</ cl ass
>

Hibernate #HHHHHHHHHHHHHHHHHIHHHHHHHHHH T set  #H# HHHHHHH## nim #
HHHHHH AR AR AR R R set  #HH
t abl e #HHAAHHHHHHHHHHHHHHHHHH Key BHAHHHHHHHHHHAH# many - t o- many # col umm #H###HH#H#
Hibernate #HHHHHHHHHHHIHHHHHIT

BRI R R R R

| | | |
| EVENTS | |  PERSON_EVENT | | |
| | | | | PERSON |
| | | | | |
| *EVENT_ID | <--> | *EVENT_ID [ | [
|  EVENT_DATE | | *PERSON_| D | <-->| *PERSON_ID |
| TITLE | | | |  AGE |
| | | FIRSTNAME |
| LASTNAME |
| |

1.2.3. ###HHH

Event Manager H#HHHHHHHHHHHHHHHHHHARHH

private void addPer sonToEvent (Long personld, Long eventld) {
Session session = Hi bernatelUtil.getSessionFactory().getCurrent Session();
sessi on. begi nTransaction();

Person aPerson = (Person) session.|oad(Person.class, personld);
Event anEvent = (Event) session.|oad(Event.class, eventld);

15



#1# Tutorial

aPer son. get Event s() . add(anEvent);

session. get Transaction().comit();

After loading a Per son and an Event, simply modify the collection using the normal collection
methods. There is no explicit call to updat e() or save() ; Hibernate automatically detects that the
collection has been modified and needs to be updated. This is called automatic dirty checking. You
can also try it by modifying the name or the date property of any of your objects. As long as they are
in persistent state, that is, bound to a particular Hibernate or g. hi ber nat e. Sessi on, Hibernate
monitors any changes and executes SQL in a write-behind fashion. The process of synchronizing
the memory state with the database, usually only at the end of a unit of work, is called flushing. In
our code, the unit of work ends with a commit, or rollback, of the database transaction.

A (Uit of WOrk) s HEHHEHHEHHEH A R R
#H #Hdetached# ###HHHH# or g. hi ber nat e. Sessi on #HHHHHHHHHHHHHHHEHHHEH HHE
BRAHHHHHH

private void addPer sonToEvent (Long personld, Long eventld) {
Sessi on session = Hibernateltil.getSessi onFactory().getCurrentSession();
sessi on. begi nTransaction();

Person aPerson = (Person) session
.createQuery("select p fromPerson p left join fetch p.events where p.id = :pid")
.set Paraneter("pid', personld)
.uniqueResult(); // Eager fetch the collection so we can use it detached
Event anEvent = (Event) session.|oad(Event.class, eventld);
session. get Transaction().comit();
/1 End of first unit of work
aPer son. get Event s() . add(anEvent); // aPerson (and its collection) is detached
/1 Begin second unit of work
Session session2 = HibernateUtil.get SessionFactory().getCurrent Session();
sessi on2. begi nTransaction();

sessi on2. updat e(aPerson); // Reattachment of aPerson

session2. get Transaction().comit();

updat e HHHHHHHHHHEHHHHER A (Uit of WOrK) S
B R R R R R R R R R R R R AR

HHHHHHHHHHHH AR R R HHH R
Event Manager #HAHHHHHHHHHHHHHHHHHHHHHH R save()
HHHHHHHHHHHT HHHH R HHH

16
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el se if (args[O0].equal s("addpersontoevent")) {
Long eventld = ngr.createAndStoreEvent ("My Event", new Date());
Long personld = ngr.creat eAndSt or ePer son(" Foo", "Bar");
ngr . addPer sonToEvent (personld, eventld);
Systemout. println("Added person " + personld + " to event " + eventld);

B 2R D R
HHAHHHHHAHHHH A D0t # | ava. | ang. Stri ng #HARHHHHA-HHAHHFE HH AR
HHHHHHHHHHH Hi A D tHHHHHHHHHHH R
BHHHHHHHHR2HHHHAE T 1 St nane #HHHHIFH I DK HHHHH I #H
Hibernate ####HHH#H#HHIHH#HHH DK #HHHTHHHHIHHIHHE ### Addr ess # Monet ar yAnount  ##H##H##
BHAHHHHHHHH R

B Java
HHHH

1.2.4. #e#HH#ARH

Let's add a collection of email addresses to the Per son entity. This will be represented as a
java. util.Set ofjava. |l ang. Stri ng instances:

private Set email Addresses = new HashSet ();

public Set getEmail Addresses() {
return email Addr esses;

}

public void setEnmail Addresses(Set emai | Addresses) {
this.emnil| Addresses = emai | Addr esses;

}

## Set HHHHHHHHH

<set nanme="emai | Addr esses" tabl e=" PERSON_EMAI L_ADDR' >
<key col um="PERSON_I D"/ >
<el enent type="string" col um="EMAl L_ADDR"/ >

</ set

HHHHHHARFHHHHHE el ement  #HHHHAH Hibernate #HHHHHHEHRHHHHHHHHHHARHHE string #
BHAHHHHHHHHH T (String) # Hibernate ####HHHHHHHHHHHHHHHH T
Hittset ### t abl e #HHHHHHHHHHHHHHHHHHHHHHIT Key BHHHHHHHHHHHHH T
el ement ### col umm ### st ri ng HHHHHHHHAHIHH AT

HHHHHHHHHHHHAR R
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I I I I
| EVENTS | |  PERSON_EVENT | | |
I I I I I PERSON | I I
I | I I | | | PERSON_EMAI L_ADDR |
| *EVENT_ID | <--> | *EVENT_ID | | | | |
| EVENT_DATE | | *PERSON_ID | <-->| *PERSON.ID | <-->| *PERSON |D |
| TITLE | | | |  AGE | | *EMAIL_ADDR |
I | | FIRSTNAME | [ |
| LASTNAME |
I I

B AT B SRR
Java # set HHHHHHHHHHHHHHHHHHH

BRRBH R R R R R R T R R R R B Java SRR
##

private void addEnail ToPerson(Long personld, String enail Address) {
Session session = HibernateUtil.getSessionFactory().getCurrent Session();
sessi on. begi nTransaction();
Person aPerson = (Person) session.|oad(Person.class, personld);
/1 adding to the enmnil Address collection mght trigger a lazy |load of the collection

aPer son. get Emai | Addr esses() . add( enai | Addr ess) ;

session. get Transaction().comit();

This time we did not use a fetch query to initialize the collection. Monitor the SQL log and try to
optimize this with an eager fetch.

1.2.5. ##H###

BHAHHHAHHHHRRRARHT Java HARHHHHH AR R R
HHHHE

H#H#

R R e e
FHRR AR R

H## Event HHHHHHHHHHHHHH

private Set participants = new HashSet ();
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public Set getParticipants() {
return participants;

}

public void setParticipants(Set participants) {
this.participants = participants;

}

#HiHHE Event . hbm xml #HHAAHHHHHHHHE

<set name="participants" table="PERSON EVENT" inverse="true">
<key colum="EVENT_I D'/ >
<many-to- many col um="PERSON_|I D' cl ass="events. Person"/>
</ set

BHHHHHAR AR (KM R set HHHHHHHHA Key # many- t 0- many ####
W Event ST set
HiHHI | nver se="true" #H#H#H#H

T 2HHHHEH A A HiDernate #HHHEHHEHHEHHE Per son ###
B 2 R R R

1.2.6. #H##HHAHH

##H Hibernate ###H# Java HHHHHHHHHHHHHH A A
Per son # Event #HHAAHHHHHHHHHHH Per son HHHHHHHHAHHHHHHHHHHH#A7# Bvent H#HHHHHHHH#H#
HHHHHHHHHHHHHHH AR AR Event tHEHEHHH Per son ##H#
BB R R R R R R A

HHHHHHHHHHHHHHH AR AR Per son ###3HHHHHHE
HHHT

protected Set getEvents() {
return events;

}

protected void set Events(Set events) {
this.events = events;

}

public void addToEvent (Event event) {
this.getEvents().add(event);
event.getPartici pants().add(this);

}

public void renpveFronEvent (Event event) {
this.getEvents().renpve(event);
event.get Partici pants().renove(this);
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HHHHHHHHH A protected HHHHHHHHHEHH I A
BHAHHHHHH HHHHH R R
HHHHHHHHHAAA

i NVer se HHRHHHHHHHHHHAHHHAHHHHE Java #HHHHHHHHH R
Hibernate ####HH##HH#H## SQL # | NSERT # UPDATE #HHHHHHHHHHHHHHHHHHHHHEH
BHHHHHHHH A | nver se ###H#HH### HiDernate #HHHHHHHHIHHIHHHIHHI #
B HiDernate s THHEH I SQL #HHHHHHHEH A
HHAHHHHHHHH AR | NV er s e HHAARHHHHHHHHHHHHHH A
HHHHHHHHHHHHH AR AR

1.3. ##3 - EventManager Web ####H##H#

Hibernate # \Web ###H#HH#HHIHHHHHIHHIHHHHHHEH I Sessi on # Tr ansact | on ##HH#H#H#HHIHH#
BHAHHHHHHHHHH R Event Manager Ser VI et #HHHHHHHHHHHHHHHHHH
HHHHHHHH HT ML S

1.3.1. #### Servlet ###

Serviet # HTTP # CET ##H#HH#HHH#HHHHHH doGet () #H#HIHH

package org. hibernate.tutorial.web;
/] 1nports
public class Event Manager Servl et extends HttpServlet {

protected void doGet (
Ht t pSer vl et Request request,
Ht t pSer vl et Response response) throws Servl et Exception, | COException {

Si npl eDat eFor mat dat eFormatter = new Si npl eDat eFor mat ( "dd. MM yyyy" );

try {
/1 Begin unit of work
Hi bernateUtil . get Sessi onFactory().get Current Session(). begi nTransaction();

/] Process request and render page...

/1 End unit of work
Hi bernateUti | . get Sessi onFactory().get Current Sessi on().get Transaction().comit();
}
catch (Exception ex) {
Hi bernatelUtil . get Sessi onFact ory().get Current Session().getTransaction().rollback();
if ( ServletException.class.islnstance( ex ) ) {
throw ( Servl et Exception ) ex;
}
el se {
throw new Servl et Exception( ex );

}
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Save this servlet as src/ mai n/ j aval or g/ hi bernat e/ t ut ori al / web/
Event Manager Servl et . j ava

#HH#  session-per-request  #HHHHHIH  Serviet  #HHEHHHEAHH#E Sessi onFactory  #
get Current Sessi on() ####H#H##H#H#H Hibernate #### Sessi on #HHHHHHIHHIHHHHIHHHHIHHHH I
B
i

HHH T HiDernate Sessi on ##H# #iHHHHHHE #HitH#HHIHHIHHH#HHHH## HiDernate
Sessi on HHHHHHHHHFHHHHHAH Java #HHFHAHH--#EE get Cur rent Sessi on() #HHHIH--B-AH

BHAHHHHHHHH AR HT ML R

A HTML #H i (Unit of WOrK) s
HHHHHHHHHHHHHHH AR A Sessi on- per - r equest HHHHHHHHHHHHHHAHHHHHEHEHE
T R A A Open Session in View #iH i HEHHEHHEH
Hibernate # Web #### Wiki ###HHHTHHHH A ISP # HTML #HHHHHHHE
BHAHHHHHHH AR AT

1.3.2. ###H##

HHHHHHHHHHH

/1l Wite HTML header
PrintWiter out = response.getWiter()
out. println("<htmn

><head

><title

>Event Manager</title

></ head

><body

>");

/1 Handl e actions
if ( "store".equal s(request.getParameter("action")) ) {

String eventTitle = request.getParanmeter("eventTitle")
String eventDate = request. get Paraneter("event Date")

if ( "".equals(eventTitle) || "".equal s(eventDate) ) {
out.println("<b
><j
>Pl ease enter event title and date. </
></b
>")
}
el se {
creat eAndSt oreEvent (event Titl e, dateFormatter. parse(eventDate));
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out.println("<b

><j
>Added event. </i
></b
>");
}
}
/1 Print page
print Event For n(out) ;
|'i st Events(out, dateFornatter);
/'l Wite HTM. footer
out.println("</body
></ htm
>");

out. flush();
out.close();

Java # HTML #HH#HHHHHHHHHHHHHH TR R
Hibernate #HHHHHHHEHHIHHEHHIHHHHEHHE A HTMUL R A A
HpHHHHHE HT ML #Haa AR R R R HTML S

private void printEventForm(PrintWiter out) {
out.println("<h2
>Add new event: </ h2

>");
out.println("<form

>")
out.println("Title: <input nane='eventTitle' |ength="50"/><br/>");
out.printin("Date (e.g. 24.12.2009): <input name='eventDate' |ength="10"/><br/>");
out.println("<input type='submit' nane='action' value='store'/>");
out.println("</form

>");

}

| i st Event s() ####HHHHHIHH#HHIHH## HiDernate # Sessi on #HH##HHHHIHHH I

private void listEvents(PrintWiter out, SinpleDateFornat dateFormatter) {

List result = Hi bernatelUtil.get SessionFactory()
.getCurrent Session().createCriteria(Event.class).list();
if (result.size()
>0) {
out.println("<h2
>Events in database: </ h2

>");

out.println("<table border="1'
>");

out.println("<tr
>");

out.println("<th
>Event title</th
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>");
out.println("<th
>Event date</th

>")
out.println("</tr
>");
Iterator it = result.iterator();
while (it.hasNext()) {
Event event = (Event) it.next();
out.println("<tr
>")

out.println("<td
>" + event.getTitle() + "</td

out.println("<td

>" + dateFormatter.format(event.getDate()) + "</td
>");
out.println("</tr
>")
}
out.println("</table
>")

HHH# st or e #H#HHH#H#H# creat eAndSt or eEvent () HHHHHTHHHHHFHHIHHAHHHAHHAHIHAH## Sessi on #i##
HitH

protected void createAndStoreEvent (String title, Date theDate) {
Event theEvent = new Event();
theEvent.setTitle(title);
t heEvent . set Dat e(t heDat e) ;

Hi bernateUti | . get Sessi onFactory()
. get Current Sessi on() . save(theEvent);

HHHHHHHHHHHHHHH AR L Sessioon # Tr ansact | on #HHHHHHHHHHHAHHHHHEHEHE
B HIDernate #HHHHHHHHHHHHH I
HHHHHHHHHHHHHA# Sessi onFact or y HHHHHHHHHHHHHHHHHHHHHHH
BHHH T D AOHHHHHHHHHIHH#H Hibernate # Wiki #H###HHH##

1.3.3. #HH#HHHHH

To deploy this application for testing we must create a Web ARchive (WAR). First we must define
the WAR descriptor as sr ¢/ mai n/ webapp/ VEB- | NF/ web. xm

<?xm version="1.0" encodi ng="UTF-8"?>
<web- app version="2.4"
xm ns="http://java. sun. com xnl / ns/j 2ee"
xm ns: xsi ="http://ww. w3. org/ 2001/ XM_Schena- i nst ance"
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xsi :schemalLocation="http://java.sun.com xm /ns/j2ee http://java.sun.con xm /ns/j2eel/ web-
app_2_4. xsd" >

<servl et >
<servl et - name
>Event Manager </ servl et - nane>
<servlet-class
>or g. hi bernate. tutorial.web. Event Manager Servl et </ servl et -cl ass>
</ servlet>

<servl et - mappi ng>
<servl et - name
>Event Manager </ servl et - nane>
<url-pattern
>/ event manager </ url - pattern>
</ servl et - mappi ng>
</ web- app
>

HHHHHHHHHHHHHHHH AR nvn package #####H#H hi ber nat e- t ut ori al . war ##### Tomcat
# webapp #HHHIHHHHHHHEHHHE

http://tomcat.apache.org/

HHH##H#H Tomceat ###H#H#### ht t p: / /| ocal host : 8080/ hi ber nat e-t ut ori al / event manager ##
T P A A A Tomceat #H## Hibernate s
HAHHE # Hi ber nat eUt | | I

1.4. ##

HHHHEHHIHHEHHIHH R HiDernate s \Web H#iHHHHIHHEHHEHHEHHEHHEHHE
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HHHHHIH

2.1. ##

Hibernate ###HHHHHHHHHHHH T

Application

Persistent Objects

HIBERNATE

hi ber nat e.

properties XML Mapping

Database

We do not have the scope in this document to provide a more detailed view of all the runtime
architectures available; Hibernate is flexible and supports several different approaches. We will,
however, show the two extremes: "minimal” architecture and "comprehensive" architecture.

#HH Hibernate #HHHHHHHHHHHHHHHHIHHIE HHHHEHH
HH#

The "minimal" architecture has the application provide its own JDBC connections and manage its
own transactions. This approach uses a minimal subset of Hibernate's APIs:
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The "comprehensive" architecture abstracts the application away from the underlying JDBC/JTA
APIs and allows Hibernate to manage the details.

HR R R R
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SessionFactory (or g. hi ber nat e. Sessi onFact ory)
A threadsafe, immutable cache of compiled mappings for a single database. A factory
for Sessi on and a client of Connecti onProvi der, Sessi onFactory can hold an optional
(second-level) cache of data that is reusable between transactions at a process, or cluster,
level.

Session (or g. hi ber nat e. Sessi on)
A single-threaded, short-lived object representing a conversation between the application and
the persistent store. It wraps a JDBC connection and is a factory for Tr ansacti on. Sessi on
holds a mandatory first-level cache of persistent objects that are used when navigating the
object graph or looking up objects by identifier.

Persistent objects # Collections
B JavaBeans/POJO  #tHHHHHHHHHHHHH
P LI Sessi on SHHHHEHHEHHEE Sessi on HHHHHHIHHHHHHEHHEHHEHHEHHEHHE
HH AR R R R R R R R R R R A R
HittH

Transient # detached # objects # Collections
it Sessi on  HHHEHHEHHEHHEHHEHEHEHEHH P
HHHHH#H#H Sessi on HHAHHAHH T HH T

Transaction (or g. hi ber nat e. Tr ansact i on)
() s (Unit of \WOrK) S
# JDBC # JTA # CORBA #HHHHEHHEHHIHHEHHIHHEHHE Sessi on #H#HEHHHEHHE
Transact i on #HHHHHH T AP| ##8HE#H Tr ansact | on #HH#HHHHHHHHHHHHHE
T T T

ConnectionProvider (or g. hi ber nat e. connect i on. Connect i onPr ovi der)
(W) IDBC #HHHHHHHHIHHHHHHEHHHEHEHE Dat asour ce # Dri ver Manager ##H#H#H
HHHH B

TransactionFactory (or g. hi ber nat e. Transact i onFact ory)
() Tr ansact | on HHHHHHHHHHHHHHHHHH

Extension Interfaces
Hibernate #H#HHH#HHHHHHHHHHHHH R AP| #H
i

HHHHHH A JTA # IDBC ###H##HHEH# Tr ansact i on # Transacti onFactory #
Connect i onProvi der # AP| ###H#HH##H#H

2.2. HHHHAHHAH

THHH P A i Hibernate # Sessi on ##
BHAHHHHHHHH AT
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#2H HHHHHIH

transient
The instance is not associated with any persistence context. It has no persistent identity or
primary key value.

persistent
HHHH TR (D HA
PHHH A A (D # Java # |D
Hibernate # ## ###

detached
W R R R R R R
HHHHH R D #HHH
#i## D # Java # |D ###### Hibernate #ttH##

2.3. IMX ##H##

JMX # Java #######H#H# J2EE ##HHH# IMX ####H#HHHH Hibernate #HHHHHHHHHHHHHHHHHHHH
or g. hi ber nat e. j nx. Hi ber nat eSer vi ce ### MBean ###H##H#H#HH##

JBoss #itHiHHHH#HHHH#E Hibernate # IMX #H#HHHHHHHHHIHH T IBOSS #HHHHHHHHH
H## JBOSS #HHHHHHHHHHHAHHHHH IMX HHHHHHHH

o HHHHAHHH Hibernate # Sessi on HHHAHH JTA HHHHHH R
HHHHFHEH R Sessi on  HHHAHHHHAHHHHIHIH R A AT JBoss
EJB #H i R
HHHHHHH R HiDernate # Transact i on ###H#HHHHHHHHE Sessi on #HHHHHHHHHHEHT
Hi ber nat eCont ext ##HHAHH#HIHE

o HAR ###i: ###( EAR ### SAR #it#HiHHH# IBOSS #itHHHHHHHHHHHHHH##H# Hibernate IMX
HHHHEHHE A HiDernate # Sessi onFact or y #HHIHHHIHHIHHIHHHIHHHHEHHEHHEHHEHHE
BHHHHHHH R HAR SR
#H# JBOSS ###HH#H## HAR HHHHHHHHHHHHHHHH A

HHHHHHHHHHHHHH AR JBOSS HHHHHHHHHHHHHHHHH AR

Another feature available as a JMX service is runtime Hibernate statistics. See #Hibernate ###
for more information.

2.4. JCA ####

Hibernate # JCA #H#HHHHHIHHHHTHHIHH A Web ##H###H#Hi#H Hibernate JCA #HHH#HHHH#]
BHAHHHAHHH AR

2.5. HHHHHAHHAHHAHH

Hibernate ##HHHHHHHHHHH
HHHHH AR HH R HH R R
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T A S O# 8 Hibernate ###H### Thr eadLocal #i#H##
HHHH A H Der nat eUt | | #HHHHHHHEHHEE#HHE proxylinterception ####HH##
HHTHHHHEHHHHHE #SPNG # PiCo #HHHIHHHIHHHIH I I

Starting with version 3.0.1, Hibernate added the SessionFactory. get Current Session()
method. Initially, this assumed usage of JTA transactions, where the JTA transaction defined both
the scope and context of a current session. Given the maturity of the numerous stand-alone
JTA Transacti onManager implementations, most, if not all, applications should be using JTA
transaction management, whether or not they are deployed into a J2EE container. Based on that,
the JTA-based contextual sessions are all you need to use.

HHHH 3.1 HH#H Sessi onFact ory. get Current Sessi on() HHHHHH
B R R R R (
or g. hi ber nat e. cont ext . Curr ent Sessi onCont ext ) R (

hi ber nat e. current _sessi on_cont ext _cl ass ) ######H#H

See the Javadocs for the org. hi ber nat e. cont ext. Current Sessi onCont ext interface for a
detailed discussion of its contract. It defines a single method, current Sessi on(), by which
the implementation is responsible for tracking the current contextual session. Out-of-the-box,
Hibernate comes with three implementations of this interface:

e org. hi bernate. cont ext.JTASessi onCont ext - JTA #HHHHHHAHHHH AR T
T JTA S Javadoc #####HHHHE

e org. hi bernate. context. ThreadLocal Sessi onCont ext - #HAHHAHHAHHAHHHHHAHHHHEHFH
#HHH#H Javadoc B

e org. hi bernate. context. ManagedSessi onCont ext - HAHHHHARHIHHAHHHHHAHHHARHITHHE
HHHHHAH Static ##HHH Sessi on HHHHHHHHH [HHHHHHHHRRHHHHEHHHHR R Sessi on #HH#
BRI AT

The first two implementations provide a "one session - one database transaction" programming
model. This is also known and used as session-per-request. The beginning and end of a Hibernate
session is defined by the duration of a database transaction. If you use programmatic transaction
demarcation in plain JSE without JTA, you are advised to use the Hibernate Transacti on API
to hide the underlying transaction system from your code. If you use JTA, you can utilize the
JTA interfaces to demarcate transactions. If you execute in an EJB container that supports
CMT, transaction boundaries are defined declaratively and you do not need any transaction or
session demarcation operations in your code. Refer to 12#Transactions and Concurrency for more
information and code examples.

hi ber nat e. current _sessi on_cont ext _cl ass HHHHHH
org. hi bernate. cont ext. Current Sessi onCont ext H#HHHHAHHHHHAHIHHARHHHHATHIHHH AT
#### org. hi bernate. transacti on. Transacti onManager Lookup #######HHH## Hibernate #
org. hi bernat e. cont ext. JTASessi onCont ext HHHAHHHHHAHIHHHRHIHHARHHHH T SHHAHIHHE
Bt # "thread""# "managed T
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#it

Hibernate #HHHHHHHHHHHHHHHH R . Hibernate  #H#HHEH
HHHHRHHIH et ¢l  ###H#H hi bernate. properties HAHHHHHIHHHHHHHHEH
hi ber nat e. proper t i es #HHHHAHHAHHIHH AR

3. 1. HHHHIHH R

org. hi bernate. cfg. Confi gurati on ###H#H#HHHH Java #t SQL #HHHHEHHHHEHHHHHHHHHE
Conf i gur at i on ###H#HHHE Sessi onFact or y ####HHHHHHHHHHHHE XML #HHHHHHHHH
HtHHHHH

### org. hi bernat e. cf g. Confi gur at i on ####H##HHHHHE XML I
HHHHHHHHHHHHHHHH A addResour ce()

Configuration cfg = new Configuration()
.addResource("ltem hbm xm ")
. addResour ce("Bi d. hbm xm ") ;

T (HHHHHERHHHE ) AR A HiDernate #HHERHHHERHE
##

Configuration cfg = new Configuration()
.addd ass(org. hi bernate. auction.|tem cl ass)
.addd ass(org. hi bernate. auction. Bi d. cl ass);

Hibernate HHHH R R / or g/ hi ber nat e/ auct i on/
I'tem hbm xm # /or g/ hi bernat e/ aucti on/ Bi d. hbom xml #HHHHHHHHAHHHHHI R
Ht

org. hi bernat e. cf g. Confi gur at i on #HHHHHHAHHHHHAHIHHARHHHH
Configuration cfg = new Configuration()

.addd ass(org. hi bernate. auction.|tem cl ass)
.addd ass(org. hi bernate. auction. Bi d. cl ass)

.setProperty("hibernate.dialect", "org.hibernate.dial ect. MySQLI nnoDBDi al ect")
.set Property("hibernate. connection.datasource", "java:conp/env/jdbc/test")
.setProperty("hibernate. order_updates", "true");

Hibernate ##HHHHHHHIHHIHH LA

1.java. util.Properties ###H#### Confi gurati on. set Properti es() ######
2. hi ber nat e. proper ti es #HHHHHHHHHHHHH IR

3. Syst em###H#H## | ava - Dpr oper t y=val ue #H###HHH#RHE

4. <proper t y> ### hi ber nat e. cf g. xml #HHHHAHHHHH
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If you want to get started quicklyhi ber nat e. properti es is the easiest approach.

org. hi bernate. cfg. Confi gur at i on #HHH#AHIHHAMHHHHAHIHHAR Sessi onFact or y #H#H#AHHHHHE
BRI

3.2. SessionFactory #####

When all mappings have been parsed by the org. hi bernate. cfg. Configuration, the
application must obtain a factory for or g. hi ber nat e. Sessi on instances. This factory is intended
to be shared by all application threads:

Sessi onFactory sessions = cfg. buil dSessi onFactory();

Hibernate  does allow your application to instantiate more than one
or g. hi ber nat e. Sessi onFact ory. This is useful if you are using more than one database.

3.3. IDBC ######

#HHHHHA or g. hi ber nat e. Sessi onFact ory ##### SessionFactory # JDBC ##HHHHHHHHHHH
BHHHHHRH A or g. hi ber nat e. Sessi on ##HHH#HHHRHHIH

Sessi on session = sessions.openSession(); // open a new Session

HHHHHHHHHH A JDBC #HHH

#HHHH IDBC #t#HHHH#HHH# Hibernate #iHHHHHH#HHHAHH Hibernate #HHHTHHIHHTHHIHHH]
or g. hi ber nat e. cf g. Envi r onnment ########HHHHHHHHH## JDBC HHHHHHHHHHHHHHHHHH

HHHHHHHH T HiDernate ##HHHHHIHH I | ava. sql . Dri ver Manager #####:

#3.1 Hibernate JDBC #####

HHHHHHHE #t

hibernate.connection.driver_class JDBC driver class
hibernate.connection.url JDBC URL
hibernate.connection.username database user
hibernate.connection.password database user password
hibernate.connection.pool_size maximum number of pooled connections

Hibernate #####HHHHHHHHHHHHHHHHH T HHH T
BHHHHHE S R R R R
HHH##H hi ber nat e. connecti on. pool _si ze H#HHHHHHHHHFHHIHHHHHHHHHHEHH AR
Hibernate s HHHHHHHHHR A C3P0 #iHHH
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JDBC ####HiH#H

C3PO0 ##HHHH# IJDBC #ittHH#HHH#HH Hibernate # | i b ###HHH#HEHHHEHHH hi ber nat e. c3p0. *
HHH A Hibernate ## C3P0Connecti onProvi der ###H###H##H#E  Proxool ###HHHHH#
hi ber nat e. prooperti es ####HHH#HH#HH Hibernate # \Web ##HHHHHEHHEHHEHHEHHEHHE

C3PO0 ## hi ber nat e. proper t i es #HHHHHHHHHHHHH

hi ber nat e. connection. driver_class = org. postgresql.Driver

hi ber nat e. connection.url = jdbc:postgresql://Ilocal host/nydatabase
hi ber nat e. connecti on. username = nyuser

hi ber nat e. connecti on. password = secret

hi ber nat e. ¢3p0. m n_si ze=5

hi ber nat e. ¢3p0. max_si ze=20

hi ber nat e. ¢c3p0. ti meout =1800

hi ber nat e. ¢3p0. max_st at emrent s=50

hi bernat e. di al ect = org. hi bernate.di al ect. Post greSQLDi al ect

BHARHHAHHH AR Hibernate BHAHHHHH AR AR A
j avax. sql . Dat asour ce # INDI #HHHHHHHHHHHHHHHHHHHHHH]

#3.2 Hibernate #######H#HHH#

HHHHH ##

hibernate.connection.datasource datasource JNDI name

hibernate.jndi.url JINDI #####H# URL (#H##)
hibernate.jndi.class JNDI #### | ni ti al Cont ext Fact ory (###HH#)
hibernate.connection.username BT ()
hibernate.connection.password P (HHHHEH)

HHHHHHHHHH A INDI ##H##H#HH## i ber nat e. proper t i es #HHHHHHHHHH

hi ber nat e. connecti on. dat asource = java:/conp/ env/jdbc/test
hi bernate.transaction.factory_class =\

or g. hi bernat e. transacti on. JTATr ansacti onFact ory
hi bernat e. transacti on. manager _| ookup_cl ass =\

or g. hi bernat e. transacti on. JBossTr ansact i onManager Lookup
hi bernat e. di al ect = org. hi bernate. di al ect. PostgreSQ.Di al ect

JIND| ###iaa####HH IDBC #HAHHHHHHH A

HHHHHHHHHHHH A "hi Der nat e. connnect | on" #HHHHHHHHHIR IR charSet #i#HH#
H#i#H# hibernate.connection.charSet #####H#

JDBC BB H R
or g. hi ber nat e. connecti on. Connect i onProvi der HHIH TR H TR R R R
hibernate.connection.provider_class #####HiH#H#H#
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3.4, HHARHHAIH

T HiDernate #HttHHHHHHHHHHEHH

H#tt

Some of these properties are "system-level" only. System-level properties can be

setonly viaj ava - Dpropert y=val ue or hi ber nat e. pr operti es. They cannot be
set by the other techniques described above.

#3.3 Hibernate ####tH#

HHAHHH #H

hibernate.dialect Hibernate HitH#H#
org. hi bernate. di al ect. Di al ect #####HHH#H
HHHHHHHHHHTHTHH TR SQL #a8##HHE

#full.cl assnane. of . Di al ect

In most cases Hibernate will
actually be able to choose the
correct org. hi bernate. di al ect. D al ect
implementation based on the JDBC net adat a
returned by the JDBC driver.

hibernate.show_sq| HHHHHH SQL HHHH R
or g. hi ber nat e. SQL # debug ####HHHH#H#AHHIHH
##

#true | fal se

hibernate.format_sql HHHHHHHHT SQL HHHHHRHHHH

#true |fal se

hibernate.default_schema i SQL HHHHHHHHHHHE [

#.SCHEMA NAME

hibernate.default_catalog HHHE SQL HHHHHHHHHEH

#CATALOG _NANE

hibernate.session_factory name or g. hi ber nat e. Sessi onFact ory #####HHHH
# INDI #ttHHHHEHHHEH

#j ndi / conposi t e/ nane

hibernate.max_fetch_depth B AR R AR
B O HHHHHHHHHHH R
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HHAHHH

#H

hibernate.default_batch_fetch_size

hibernate.default_entity _mode

hibernate.order_updates

hibernate.generate_statistics

ittt O it 3
HHHHHHHHHHH HiDernate ###HHHHHHHHHHIHIH

HH HHHHHH 4, 8, 16 #H##

Sets a default mode for entity representation
for all sessions opened from this

Sessi onFact ory

dynani c- map, domdj , poj o

BRAHHHHHAHAERR SQL #HHRAHHHH AR
B
HRARHT

#true |fal se

#HHHHHE Hibernate #H#HHHHHHHHHHHHHIHIHHT
HHHHHHHH

#true |fal se

hibernate.use_identifier_rollback

hibernate.use_sql_comments

B HHHHH R
BRAHHHHHHH AT

#true |fal se

HHAHHH SQL HHHHHHHHHHHHH A
HHHHHHHHHHHH | al se ###

#true |fal se

#3.4 Hibernate JDBC ####HH#H###H

HHAHHH

#H

hibernate.jdbc.fetch_size

hibernate.jdbc.batch_size

#HOM#HHHHH  JDBC it (
St at ement . set Fet chSi ze() #####)#

#HOMHHH# Hibernate # JDBC2 #t#HHHHHH
##

it HHHHHHE S H#H 30 #HHHE

hibernate.jdbc.batch_versioned_data

Set this property to true
driver returns correct
execut eBat ch() . It is usually safe to turn this
option on. Hibernate will then use batched DML
for automatically versioned data. Defaults to

if your JDBC
row counts from

fal se.

#true |fal se
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HHAHHH

#H

hibernate.jdbc.factory_class

hibernate.jdbc.use_scrollable_resultset

###H## or g. hi ber nat e. j dbc. Bat cher ######
HHHH AR AR AR

#cl assnane. of . Bat cher Factory

Hibernate ### JDBC2 ##HHHHHHHHHHHHHIH
BT JDBC #
HHHH I A Hibernate #
HHHHHHHHHHHHH AR

#true |fal se

hibernate.jdbc.use_streams_for_binary

hibernate.jdbc.use_get_generated_keys

JDBC #/## bi nary # seri al i zabl e ###HH#/##
BHHSHRHHITHHE (R #

#true |fal se

HHHHHHHHHHH AR JDBC3
Pr epar edSt at enent . get Gener at edKeys() #
HtHHHHHHHE IDBC3+ ###H#H# JREL.4+ ##
#HHHHH Hibernate #HHHHHHHHHHHHHHHHHHHHET
false #HHHHHHHHHHHHHHEHHHH
A

#true|fal se

hibernate.connection.provider_class

hibernate.connection.isolation

JDBC HiHHHHHH Hibernate HiHHHHH ]
Connect i onProvi der ######H

#cl assnane. of . Connect i onProvi der

JDBC #HHH#HHHHHHHHHHHHHHHHHHHHH AR AR
# j ava. sql . Connect i on #H#HHHHHAHHHIHH I
HHHHHHHHHH AR
##

#1, 2, 4, 8

hibernate.connection.autocommit

hibernate.connection.release_mode

#H#HHHHH JDBC HHHHHHAHHHHHHH T
Hi#

#true |fal se

Hibernate ### JDBC ###HHHHHHHHHHHHHHEHT
B

B JTA #HHH
#HHugE IDBC  #HH#HHHHHH T
HH#HH##H  after _st at enent HHBHH R
#  JTA  HEHHHHHR T
after _transacti on H#HHHAHHHHHAHHAHHIHIH#
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HHAHHH

#H

#HHE aut o #HHH JTA # CMT #A####HHHHHH
af t er _st at enent ####HH## JDBC #H#HHHHHIHH
#H#H af t er _transact i on #HHH#H###HHH

#aut o (HHHHE) | on_cl ose [

after_transaction|after_statenment

This setting only affects Sessions
returned from Sessi onFact ory. openSessi on.
For Sessi ons obtained through
Sessi onFact ory. get Current Sessi on, the
Cur r ent Sessi onCont ext implementation
configured for use controls the connection
release mode for those Sessi ons. See #####
S

hibernate.connection.<propertyName>

JDBC BT <propertyName> #
Dri ver Manager . get Connect i on() #####H

hibernate.jndi.<propertyName>

HHH#? <propertyName> # JNDI
I nitial Cont ext Fact ory #####H

#3.5 Hibernate #######HH##

B

##

hi ber nat e.

cache.

provi der_cl ass

H#H#t##HE CachePr ovi der ##H#HHIHT

#cl assnane. of . CacheProvi der

hi ber nat e.

cache.

use_m ni mal _puts

HHAH AR AR
BHAHHHHH AR
T Hibernate3 s
BHAHHHHHH A

#true|fal se

hi ber nat e.

cache.

use_query_cache

BHAHHHHH AR

#true|fal se

hi ber nat e.

hi ber nat e.

cache.

cache.

use_second_l evel _cache

query_cache_factory

BRAHHHHH AR
#H## <cache> HHHHHHHHHHIH

#true| fal se

#iHHE QueryCache #HHHHHHHHHHHHHHHHHHHHH
HH#HHA# St andar dQuer yCache #####H#

e.g. cl assnane. of . QueryCache

hi ber nat e.

cache.

regi on_prefix

HHHHHHHHHHHHH AR
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HHAHHH

#H

hi ber nat e. cache. use_structured_entries

#prefix
HHHHH AR AR

#true| fal se

#3.6 Hibernate ######HH#H##H#HHH

B

H##

hi ber nat e. transaction. factory_cl ass

Hibernate Transaction APl ###HHH#HH#H
Transacti onFactory #H#H#H##AH#H  HARHHHT
JDBCTr ansact i onFact ory ####

#cl assnane. of . Transacti onFactory >

jta. UserTransaction

HHH A JTA User Transact i on ###
#H#H## JTATr ansact i onFact or y ##### INDI #
wH#

#j ndi / conposi t e/ nane

hi ber nat e. t ransacti on. manager _| ookup_cl a&snsact i onManager Lookup #######HE JTA #

T VM SHEHHEHHEHHE A Dilo #HE
BHHHHHHHHH R

#cl assnane. of . Transact i onManager Lookup

hi bernat e. transacti on. fI ush_bef or e_conpllttdr@bled, the session will be automatically

flushed during the before completion phase of
the transaction. Built-in and automatic session
context management is preferred, see ######
SRR

#true |fal se

hi bernat e. transacti on. aut o_cl ose_sessi orf enabled, the session will be automatically

closed during the after completion phase of
the transaction. Built-in and automatic session
context management is preferred, see ######
SRR

#true |fal se

H3.7 HtHHHHHHH

HHAHHH

#H

hi ber nat e. current _sessi on_cont ext _cl ass Supply a custom strategy for the scoping of the

"current” Sessi on. See #HHHHHEHHHHHFHHH for
more information about the built-in strategies.

38



SQL ###Dialect#

HHAHHH #H

#ta|thread | managed | cust om O ass

hi ber nat e. query. factory_cl ass HQL #H###HHHHH TR HH

#or g. hi ber nat e. hgl . ast . ASTQuer yTr ansl at or Fact ory
or

org. hi bernate. hqgl . cl assi c. d assi cQueryTr ansl at or Fact or?

hi ber nat e. query. substitutions HQL # SQL #HH###HHHHAR T HAHHHHH AR
B

#hql Li teral =SQL_LI TERAL,
hgl Funct i on=SQLFUNC

hi ber nat e. hbngddl . aut o Sessi onFact ory ###HHH#ARHIFH#HA#HHH#H DDL
HHHHBHHHH A create-drop  #H#H#
Sessi onFact ory H#HHHHHAHHHHHFHEHHH I
BT

#validate |update |create|create-drop

hi ber nat e. byt ecode. use_ref |l ecti on_opti nizeables the use of bytecode manipulation
instead of runtime reflection. This s
a System-level property and cannot be
set in hibernate.cfg.xm . Reflection can
sometimes be useful when troubleshooting.
Hibernate always requires either CGLIB or
javassist even if you turn off the optimizer.

#true |fal se

hi ber nat e. byt ecode. provi der Both javassist or cglib can be used as
byte manipulation engines; the default is
j avassi st.

e.g.javassist |cglib

3.4.1. SQL ###Dialect#
hi ber nat e. di al ect #H##H#H##HHHAHHAHHHHHA#HHH#H### or g. hi bernate. di al ect. Di al ect ####H#HH#H#

HHHH T HiDernate #HHHHHHHHHIHHHHIHH T
BT

#3.8 Hibernate SQL Dialects (hi bernat e. di al ect)

RDBMS Dialect
DB2 or g. hi bernate. di al ect. DB2Di al ect
DB2 AS/400 org. hi bernat e. di al ect. DB2400Di al ect
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RDBMS Dialect

DB2 OS390 org. hi bernate. di al ect. DB2390Di al ect
PostgreSQL org. hi bernate. di al ect. Post greSQLDi al ect
MySQL org. hi bernate. di al ect. M\ySQLDi al ect
MySQL with InnoDB or g. hi bernate. di al ect. M\ySQLI nnoDBDi al ect
MySQL with MyISAM or g. hi bernate. di al ect. M\ySQLMyI SAMDI al ect
Oracle #it#HHHHHHHHHEHT org. hi bernate. di al ect. Oracl eDi al ect
Oracle 9i org. hi bernate. di al ect. Oracl e9i Di al ect
Oracle 10g org. hi bernate. di al ect. Oracl el0gDi al ect
Sybase org. hi bernate. di al ect. SybaseDi al ect
Sybase Anywhere or g. hi bernat e. di al ect. SybaseAnywher eDi al ect
Microsoft SQL Server org. hi bernate. di al ect. SQLSer ver Di al ect
SAP DB or g. hi bernate. di al ect. SAPDBDI al ect
Informix or g. hi bernate. di al ect. | nforni xDi al ect
HypersonicSQL org. hi bernate. di al ect. HSQLDi al ect

Ingres org. hi bernate. di al ect. | ngresDi al ect
Progress org. hi bernate. di al ect. ProgressbDi al ect
Mckoi SQL or g. hi bernat e. di al ect. Mckoi Di al ect
Interbase org. hi bernate. di al ect. | nterbaseDi al ect
Pointbase or g. hi bernate. di al ect. Poi nt baseDi al ect
FrontBase or g. hi bernnate. di al ect. Front baseDi al ect
Firebird org. hi bernate. di al ect. Firebi rdDi al ect

3.4.2. #HHHHHAHHH

#HH#HA ANS| ## Oracle # Sybase ###H#HHHHIHHHH#HHHAH#HHEE outer join fetching ####HH#H#
# SQL HHHHIHHHHHHH R A R A R A

HEHHHHHHHH A LA SQL # SELECT ###H

hi ber nat e. max_f et ch_dept h ####H#H#HHE O HHHHHHHHHHHHHE 7 I | R
HHHHHHHHHHHHHHH A | et ch="] oi n" H#HHHHHHHHHHHH

See #####HH## for more information.

3.4.3. #HHHHHAHHHH

Oracle # IDBC #HHHHHHHHHIHHH byt e HHHEHHHHRHHHA i nary # seri al | zabl e #H#HHHHHH
HHHAAH#H hi ber nat e. j dbc. use_st reans_f or _bi nary ###HHHH#HIH HH# HHHHHAHIHH R

HH#
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3. 4.4, BHEHASHHRRHEREHA

The properties prefixed by hi ber nat e. cache allow you to use a process or cluster scoped second-
level cache system with Hibernate. See the ##2######H#HHt for more information.

3.4.5. #HHARHHHHH

hi ber nat e. query. subst it uti ons ######H#H#H#R Hibernate #HHHHHHHHHHHHHHHHT

hi bernat e. query. substitutions true=1, false=0

HHHHHH T r ue # T al se ####H#H#AH#H SQL HHHHHHAHHHHHHHHHHH

hi ber nat e. query. substituti ons toLowercase=LOAER

## SQL # LONER HHHHHHIHHHIHHHHIH T

3.4.6. Hibernate ##

hi ber nat e. generate_statistics HHHHHH R AR
Sessi onFactory. get Stati stics() ######H Hibernate ####HHHHHHHHHHHE IMX HHHHHHHHHHHH
HHHHHAAAA Javadoc # or g. hi ber nat e. st at s #HHHHHHHHHHHHHHHHHHHHHHH R

3.5. #H#HH#H

Hibernate utilizes Simple Logging Facade for Java [http://www.slf4j.org/] (SLF4J) in order to log
various system events. SLF4J can direct your logging output to several logging frameworks (NOP,
Simple, log4j version 1.2, JDK 1.4 logging, JCL or logback) depending on your chosen binding. In
order to setup logging you will need sl f 4j - api . j ar in your classpath together with the jar file for
your preferred binding - s| f 4j -1 og4j 12. j ar in the case of Log4J. See the SLF4J documentation
[http://lwww.slf4j.org/manual.html] for more detail. To use Log4j you will also need to place a
| og4j . properti es file in your classpath. An example properties file is distributed with Hibernate
in the src/ directory.

Hibernate ###H#HHIHEHHEHHEHHEHHEHE HIDernate #HHHHHHHHHHHHHEHHEHHEHHE
B R

#3.9 Hibernate #####

HHHHH ##
or g. hi bernate. SQL HH#HHHHH SQLAHDDLHHHHHHHHHHHHHHH
org. hi bernate. type #### IDBC #HHAHHHHHHHHHH
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#3H #H#

HHHH H#

or g. hi ber nat e. t ool . hbngh#H#H### SQLH#DDLHHHHHHHHHHHHHHHHE

org. hi bernate. pretty | SesSSION #HHHHHHHHHHHHHHHHHHIHH

or g. hi ber nat e. cache HHHHHAR AR
or g. hi ber nat e. t r ansact i#HHHHHHFHHHHHFHIHHH A
org. hi bernate. jdbc JDBC #HHHHHHIHHHHHE

org. hi bernate. hql . ast .| ASQL # SQL # AST #####HHHHHHHHAHH

org. hi bernate. secure | #### JAAS #HHHE#HHHH
org. hi bernate R R R T R R R

Hibernate ##H###H#H#HH#HHHHHHH or . hi ber nat e. SQU ####H debug HHHHHHIHIHHHIHHHEHHEHHEH
HEA#H#A##H hi ber nat e. show_sql HHHHHHHHHHHHHHHHH

36 Nam ngSt r at egy Hi#H

HHHAR#H#H net . sf. hi ber nat e. cf g. Nam ngSt r at eqy HHHHHHAHHHHHHHHHAHHAHIHHH PR
HHHHHHHHH

Java HHHHHHHHHHH
BHAHHHHHHH AR AR TBL_ #HHH AR
HHH T HiDernate #HHHHHHEHHHHHE

B Conf i gur ati on. set Nami ngSt r at eqy () #HHHHHHBFHHHHHBFHHHHHHH

Sessi onFactory sf = new Configuration()
. set Nam ngStrat egy(| mprovedNam ngStrat egy. | NSTANCE)
.addFil e("lItem hbm xm ")
.addFi |l e("Bi d. hbm xm ")
. bui | dSessi onFactory();

org. hi bernate. cf g. | nprovedNam ngSt r at eqy HHAHHHHHAHHHAHHHHH RS
B

3.7. XML ###H###

HELHHHHH hi ber nat e. cf g. xni HHHHHHHHH
hi ber nat e. proper t i es #HHAHHHHHHHHHHHHHHHHHHHHHHH AR

XML #iHHHHHHHHH CLASSPATH # roOt #HHHHHHHHHHHHHH A

<?xm version='1.0" encodi ng="utf-8" ?>
<! DOCTYPE hi ber nat e-confi gurati on PUBLI C
"~/ Hi bernate/ H bernate Configuration DTD//EN'
"http://hibernate. sourceforge. net/hi bernate-configuration-3.0.dtd">
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J2EE #HHHHIHHHHIHHHIHH

<hi ber nat e- confi gurati on>

<I-- a SessionFactory instance |isted as /jndi/nanme -->
<session-factory
nane="j ava: hi ber nat e/ Sessi onFactory">

<l-- properties -->
<property nanme="connecti on. dat asource"
>j ava: / conp/ env/ j dbc/ MyDB</ pr operty>
<property name="dial ect"
>or g. hi bernat e. di al ect. My'SQLDi al ect </ property>
<property nanme="show_sql"
>f al se</ property>
<property nane="transaction.factory_class">
or g. hi bernate. transacti on. JTATr ansacti onFact ory
</ property>
<property nanme="jta.UserTransaction"
>j ava: conp/ User Transact i on</ property>

<!-- mapping files -->

<mappi ng resource="org/ hi bernate/auction/ltem hbm xm "/ >

<mappi ng resource="or g/ hi bernat e/ aucti on/ Bi d. hbm xm "/ >

<l-- cache settings -->

<cl ass-cache cl ass="org. hi bernate. auction.|ten' usage="read-wite"/>

<cl ass-cache cl ass="org. hi bernate. auction. Bi d" usage="read-only"/>

<col | ection-cache col | ection="org. hi bernate. auction.|tem bids" usage="read-wite"/>

</ sessi on-factory>

</ hi ber nat e- confi guration
>

B HIDernate #HHHHHHHHHHHHHHHHH
###HE hi ber nat e. cf g. xnl ####H## hi ber nat e. properti es # hi bernate. cf g. xm # #####
T 2 fHHHHHHH T XML S

XML #HtHHHE Hibernate #HHHHHIHHIHHIH I

Sessi onFactory sf = new Configuration().configure().buildSessionFactory();

## XML #HHHHH R

SessionFactory sf = new Configuration()
.configure("catdb.cfg.xm")
. bui | dSessi onFactory();

3.8. J2EE #H#HHHHHBHAHHAHHH

Hibernate # J2EE #H##HHHHHHHHHHHHHHEH
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o HitHHHHHHHHE Hibernate # INDI #tta#it it e JDBC ST JTA #i#
Transact i onManager # Resour ceManager ###HHHHHHH#H# (CMT)HHHHHHHHRHHHHHHHHH
B (BMT
Hibernate # Tr ansact i on AP| ###HHHHHHHHHHHH

o ## INDI ######### Hibernate # INDI ######### Sessi onFact or y ###H#H##H#

o JTA #HiHHIHHIHHIHE Hibernate Session ###H#HE JTA  HHHHEHHIHHEHHEHHEHHEHHEHHEE
SessionFactory # JNDI ## lookup ####HH# Sessi on #H#HE JTA HHHEHHEHHEHHETHE
## Hibernate# Sessi on HHHHIHHIHHIHHIHHIHHIHHIHHIHHE (CMT) #HHHHHH (BMT/
UserTransaction) #####H#HH#

o IMX #tHHHE #HE IMX SHEHHEHHEHHEHHE A JBOSS ASH #iHH## Hibernate # MBean #
HHHHHHHHH AR Conf i gur at | on ## Sessi onFact or y #HHHHHHHHHHHHHHHHHHHHHHEHEHE
Hi ber nat eSer vi ce H#H#HHIHIHHHIHHHHHHHEHHIHHIHHIH I HiDernate #iHH I HEHHEHHEHHEH
HHARHHHHHHH

B H AR AR "connection containment" BT
hi ber nat e. connect i on. aggr essi ve_r el ease # true ####H#H###

3.8. 1. #HHHHHAHHHAHHH

Hibernate Session APl #HHHHHHHHHHH I
JDBC ###H####H#E JDBC AP| ## #HHHHHHHBHHHHAHHHHHHE J2EE #HHHHHHHTHHHHH
Bean ####HHHHHHAHHH#HHHHH#H# User Transact i on # JTA AP #####HHHHHHHHH

2HHHHHHHHHHHHHH R Hibernate Tr ansact i on AP
#itHHH Hibernate ######## hi bernate. transaction. factory _cl ass #i##HHH##RTHHHHH
Transact i on #HHHHHHIHHAHHIH R

SHHH AT

org. hi bernate.transacti on. JDBCTr ansact i onFact ory
#HH (IDBC) #HHHHHHHHHHH

org. hi bernate.transacti on. JTATransacti onFactory
HHHH R EIB ##HH Bean #HHH# T H I R R R R
HHHH AT H R Bean #HH#HHHH A HEHE

org. hi bernate.transacti on. CMITransacti onFactory
HHHHHE JTA SRR

HHHHHHHHH T CORBA ##HHHHHHHHHH

Hibernate HHHHH AR JTA HHHHH AR JTA
Transact i onVanager #####HHHHHHHHH J2EE HHHHHHHHHHHAA AR AR AR
Hibernate# Tr ansact i onNanager #HHHHHHHHHHHHHHHHHH
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SessionFactory # JNDI ####

#3.10 JTA #HH#HHHHHHHHHHH

Transaction Factory Application Server
org. hi bernate.transacti on. JBossTransacti onManager Lookup JBoss
or g. hi bernate. transacti on. Webl ogi cTransact i onManager Lookup Weblogic

or g. hi bernate. transacti on. WebSpher eTr ansact i onManager Lookup ~ WebSphere

org. hi bernate. transacti on. WebSpher eExt endedJTATr ansact i onLookigebSphere 6

org. hi bernate.transacti on. Ori onTransact i onManager Lookup Orion
org. hi bernate. transacti on. Resi nTransacti onManager Lookup Resin
org. hi bernate. transacti on. JOTMIT ansact i onManager Lookup JOTM
org. hi bernate. transacti on. JOnASTr ansact i onManager Lookup JONAS
org. hi bernate.transacti on. JRun4Tr ansact i onManager Lookup JRun4
org. hi bernate.transacti on. BESTransact i onManager Lookup Borland ES

3.8.2. sessionFact ory # INDI #H##

JNDI ##### Hibernate Sessi onFact ory ###HH##HHHHHHHHHHH Sessi on #itH##H#HH##HHH## INDI
HHAHH#H Dat asour ce HHHHHHHHHHHHHHHHHHHHH

##  SessionFactory # JNDI HHHH P R j ava: hi ber nat e/
Sessi onFactory ## hi bernate. sessi on_f act ory_name HHHHHHHHHHAHH AR
## Sessi onFact ory # INDI| ####HH#H#H##HH#H# Tomcat ##aHHH#HTHE INDI| #HHHHHHHH
HtHHHH

SessionFactory # JINDI  #####H###  Hibernate #  hibernate.jndi.url HHHE
##hi ber nat e. j ndi . cl ass B
I nitial Cont ext #H#H#HH#H#H

cfg. bui | dSessi onFactory() ##### Hibernate ##### SessionFactory # JNDI ####H#HH#H
Hi ber nat eSer vi ce #### IMX HHHHHHHH A
BT T T R R

## IJNDI Sessi onFact ory ###### EIB #####H### INDI #####H#H###H## Sessi onFact or y #H##H#HHH#

HitHHHHHHH  SessionFactory # JINDI  #HHHHHHHHHHAHAHF St ati c AR
HHHHHHHHHHHHHHAH H bernat eUti | . get Sessi onFact ory() #HHHHHHHHHHAHHHH
Sessi onFact or y #HHHHHHHHHHHHHHHHHHHER R HiDernate
- BRAHHHHHIHR

3.8.3. JTA #HHHH#HHARHHAHHABHHAHHH AT

The easiest way to handle Sessions and transactions is Hibernate's automatic “"current"
Sessi on management. For a discussion of contextual sessions see ###HHHHHH#H#HH#H##HHHE. Using
the "jta" session context, if there is no Hibernate Sessi on associated with the current JTA
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transaction, one will be started and associated with that JTA transaction the first time you call
sessi onFact ory. get Current Sessi on() . The Sessi ons retrieved via get Cur r ent Sessi on() in
the "jta" context are set to automatically flush before the transaction completes, close after
the transaction completes, and aggressively release JDBC connections after each statement.
This allows the Sessi ons to be managed by the life cycle of the JTA transaction to which it
is associated, keeping user code clean of such management concerns. Your code can either
use JTA programmatically through User Tr ansact i on, or (recommended for portable code) use
the Hibernate Transacti on API to set transaction boundaries. If you run in an EJB container,
declarative transaction demarcation with CMT is preferred.

3.8.4. IMX #H##HH#H#

Sessi onFact ory # INDI #####H#### cf g. bui | dSessi onFact or y() HHAHHAHHBHHAHHHHHH T
T st at | ¢ #HHHH#H# H ber nat eUt | | ###H### managed service ### Hibernate ######
HHHHHHHHHHH R

JBOSS AS #### IMX #HHHHHHHHHIHHHHH A or g. hi ber nat e. j nx. Hi ber nat eSer vi ce
HHH T A JBOoSs 4.0.x ## ] boss- servi ce. xml ####HH#

<?xm version="1.0"?>
<server>

<nbean code="org. hi bernate.jnx. H bernat eService"
name="j boss. j ca: servi ce=Hi ber nat eFact ory, nane=Hi ber nat eFact ory" >

<!-- Required services -->
<depends

>j boss. j ca: servi ce=RARDepl oyer </ depends>
<depends

>j boss. j ca: servi ce=Local TxCM nane=Hsql DS</ depends>

<l-- Bind the H bernate service to JNDI -->
<attri bute nanme="Jndi Name"
>j ava: / hi ber nat e/ Sessi onFactory</attri bute>

<I-- Datasource settings -->
<attribute name="Dat asource"
>j ava: Hsql DS</ attri but e>
<attribute name="Di al ect"
>or g. hi bernate. di al ect. HSQLDi al ect </ attri but e>

<!-- Transaction integration -->
<attribute nanme="TransactionStrategy">
org. hi bernate. transacti on. JTATr ansacti onFactory</attri bute>
<attribute nanme="Transacti onManager LookupStr at egy" >
or g. hi bernat e. transacti on. JBossTr ansacti onManager Lookup</ attri but e>
<attribute nanme="Fl ushBef or eConpl eti onEnabl ed"
>true</attribute>
<attribute name="Aut oC oseSessi onEnabl ed"
>true</attribute>

<I-- Fetching options -->
<attribute nanme="Maxi nunfet chDept h"
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>5</attribute>

<!-- Second-|evel caching -->

<attribute name="SecondLevel CacheEnabl ed"
>true</attribute>

<attribute nane="CacheProvi der d ass"
>or g. hi ber nat e. cache. EnCacheProvi der </ at tri but e>

<attribute nanme="QueryCacheEnabl ed"
>true</attribute>

<!-- Logging -->
<attribute name="ShowSqgl Enabl ed"
>true</attribute>

<l-- Mpping files -->
<attribute nanme="MapResources"

>auction/ltem hbm xni, aucti on/ Cat egory. hbm xnl </ attri bute>

</ nbean>

</ server
>

HHHHEHE VETA- | NF #HHHHHHEHHE JAR #HEH#HHHE . sar (Service archive) #H#HH#HEHHEHHEH
Hibernate #####H#HH##HHHIH Hibernate #fHHHHHHIHHHHIHHHHHHHHHHHEH
BHAHHHHHHHE . SarffHHHHHHH A Bean #HHHHHH#HH Bean ##H# JAR HHEHHHHHHAH 1 HH
HHAHHHHHHH TR R EIB JAR #iH#HHHHHR###H#HE JBOSS AS ###H#HH#

## IXM #i### EIB #HAHHHHHHHHHHHHHHH
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HHHHHHHHHHH R © R
T A ran SientfHE HEHHEH# D etache d##H#HEH#
HHHHHHH

Plain Old Java Object (POJO)####HHHHHHHHHHHHIHHIHIHHIHHHH A Hibernate #H#HHHHH
T A A HIDernate 3 S HHEHHHHHHHHHHH A R
BHAHHHHHHHHHHA AT Nap HHHHHHH AR A

4.1. ### POJO ##

Most Java applications require a persistent class representing felines. For example:

package eg;
inport java.util. Set;
inport java.util.Date;

public class Cat {
private Long id; // identifier

private Date birthdate;
private Col or color;
private char sex;
private float weight;
private int litterld;

private Cat nother;
private Set kittens = new HashSet();

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

}

public Long getld() {
return id;

}

void setBirthdate(Date date) {
bi rthdate = date;

}

public Date getBirthdate() {
return birthdate;

}

voi d set Wi ght (float wei ght) {
this.wei ght = weight;

}

public float getWight() {
return weight;

}

public Color getColor() {
return color;

}
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voi d set Col or (Col or color) {
this.color = color;

}

voi d set Sex(char sex) {
t hi s. sex=sex;

}
public char getSex() {
return sex;

}

void setLitterld(int id) {
this.litterld = id;

}

public int getLitterld() {
return litterld;

}

voi d set Mbt her (Cat nother) {
this. mother = nother;

}
public Cat getMther() {

return nother;

}
void setKittens(Set kittens) {
this.kittens = kittens;

}
public Set getKittens() {

return kittens;

}

/] addKitten not needed by Hi bernate
public void addKitten(Cat kitten) {
kitten.set Mot her(this);
kitten.setLitterld( kittens.size() );
kittens. add(kitten);

The four main rules of persistent classes are explored in more detail in the following sections.

4. 1. 1. #HHHHHHHHBHHR R

Cat #Hi#HHH#HHIHH I Hibernate # Const ruct or . newl nst ance( ) ###HHHAHHIHIHHHHHHIH
T A #pUblic #HHHERHHHEE A HiDernate ###HHHH#
HHHHHHHHH package #HHHHHHHHHHHHH I

A 1.2, SR R

Cat has a property called i d. This property maps to the primary key column of a database table.
The property might have been called anything, and its type might have been any primitive type,
any primitive "wrapper" type, j ava.lang. String or java.util . Date. If your legacy database
table has composite keys, you can use a user-defined class with properties of these types (see
the section on composite identifiers later in the chapter.)
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final #HHH BB

HHHHHHEHHHH R HIDernate #HHHHHHHHHHIHH I
##

B R R AT

« Transitive reattachment for detached objects (cascade update or cascade merge) - see ####
S

* Sessi on. saveO Updat e()

e Session. merge()

FHHH A U S (HH R R
##

4.1.3. final ###H#H#H###HAHEH

Hibernate ####HH#HHHH HHH HiHHHHE Tinal #HHHHHH T public #HHHHHIHHIH ]
BHAHHHHHHH

Hibernate #H#H#HHHHHHIHHIHHIHH] {1 nal S
BHAHHHHHHH AR

final ###H#HH## publ i ¢ i nal HHHHHHHHHHAHHHEAHA I publ | ¢ i nal #HHHHHHIHHE
| azy=""f al se" HHHHHHHHHHHHHHHHHHHHHH

4. 1. 4. HHHHHHHB BT H BB AR

Cat declares accessor methods for all its persistent fields. Many other ORM tools directly persist
instance variables. It is better to provide an indirection between the relational schema and
internal data structures of the class. By default, Hibernate persists JavaBeans style properties
and recognizes method names of the form get Foo, i sFoo and set Foo. If required, you can switch
to direct field access for particular properties.

#HHH#HE public #H#HHEH# H#HHEA # Hibernate #HH#H##HH pr ot ect ed #### pri vat e # get / set ##
BHAHHHHHH A

4.2. #HitH##

HHHHHHE LHHH 20T Cat  #HHHH

package eg;

public class DonesticCat extends Cat {
private String nang;

public String getNane() {
return name;

}

protected void setNane(String nane) {
t hi s. name=nane;

}
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4.3. equal s() H# hashcode() HH#H

HitHHHHHH equal s() # hashCode() #HHHHHHHHHHHHHHHHHHHHHIH

o HABHHHHHHHH Set HHHHHHE HHHHHHHHHHHHH T
o HHBHAHHHHHH AT

Hibernate #### |D #HHHHHHIHHHHHHHHHHHE A Java (D #HHHHE
HHAHHHHHHHH T Set  HHHHHHHHR A equal s() #
hashCode() #HHHHHHHHHHHHH

HHAHHHHHHH R equal s() # hashCode() #HHHHHHHHHHHHHHHHHHHHHH
BHAHHHHHHHHHHHHHHA HHH Set  #HHHHHHHR Set  # LERHHHHAHHHHAHHE HHHHHH
HHHH I HIDernate S HHHEHHHHHH T
BHAHHHHHHHH R Set  HHHHHH
HeHHHHHHHHE equal s() # hashCode() #HHHHHHHHAHHHHHHHHHHAHHHHHHHR Set HHHHHHHHHHH
A HiDernate #HHHHIHHIHHH I HiDernate #HHHHIHHIHHEHHEHHEHHEHHEH
HHA#H Java BHEHHHHH R

HHHEHEHE #HE equal () # hashCode () HHHEHEHHHIHEHHHHRHIHEHERI equal s() HEH
B A S

public class Cat {

publ i c bool ean equal s(Obj ect other) {

if (this == other) return true;

if ( !(other instanceof Cat) ) return false;

final Cat cat = (Cat) other;

if ( 'cat.getLitterld().equals( getLitterld() ) ) return false;
if ( !cat.getMther().equals( getMther() ) ) return false;

return true;

}

public int hashCode() {
int result;
result = get Mot her().hashCode();
result = 29 * result + getLitterld();
return result;

A business key does not have to be as solid as a database primary key candidate (see #######
HHH#HH###). Immutable or unique properties are usually good candidates for a business key.
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A4 HiHHR

(3

A POJO ##H# JavaBean #HttHHHHIHHHIHHIHHI#HE HiDernate #H##HH Map #
Map #HHHHH#H## DOMA] HHHHHHHHHHHH
BRAHHHHHHHR

By default, Hibernate works in normal POJO mode. You can set a default entity representation
mode for a particular Sessi onFact or y using the def aul t _ent i t y_node configuration option (see
#3.3#Hibernate ###H#HH#).

HHHHHH Nap HHHHHHH R ent |ty - name BHA##HH#H#
HHHHH

<hi ber nat e- mappi ng>

<cl ass entity-nane="Custoner">

<id name="id"

type="1ong"

col um="1D">

<generat or cl ass="sequence"/>
</id>

<property nanme="nane"
col umm=" NAME"
type="string"/>

<property nanme="address"
col unm=" ADDRESS"
type="string"/>

<many-t o- one nanme="organi zati on"
col unm=" ORGANI ZATI ON_| D"
cl ass="Organi zation"/>

<bag name="orders"
inverse="true"
lazy="fal se"
cascade="al | ">
<key col um="CUSTOMER | D'/ >
<one-to-nmany cl ass="Order"/>
</ bag>

</cl ass>

</ hi ber nat e- mappi ng
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HHHHHHHHHH R POJO HHHHH

Sessi onFact or y #HHHHHHHHHHHH#HHHHAH#HHF dynam c- map #HHHHH#-# Vap # Map S

Session s = openSession();
Transaction tx = s.beginTransaction();

/1l Create a custoner
Map david = new HashMap();
davi d. put ("nane", "David");

/] Create an organi zation
Map foobar = new HashMap();
f oobar. put ("nane", "Foobar Inc.");

/'l Link both
davi d. put (" organi zati on", foobar);

/| Save both
s.save("Custoner", david);
s. save(" Organi zation", foobar);

tx.commt();
s.close();

BHAHHHHH R R A R A R AR R A
THHH A A HiDernate S HHHEHHHEH
BHAHHHHH R AR R A

HHHHHHHHHHHI Sessi on #H#HHHHHHHHHEHH

Sessi on dynamni cSessi on = poj oSessi on. get Sessi on( Enti t yMode. MAP) ;

/] Create a custoner

Map david = new HashMap();

davi d. put ("nane", "David");

dynani cSessi on. save(" Custoner”, david);

dynani cSessi on. fl ush();
dynami cSessi on. cl ose()

/1 Continue on pojoSession

EntityMode #### get Sessi on() ##H##H#H Sessi onFact ory #### Sessi on APIH#HH#HHHHHH#HH
HHHHHHHHHHH Sessi on #H#RHE IDBC HHHHHHHHHHHHHHHHHHHHHHHHHHHH 2
Sessi on ## {1 ush() # cl ose() HHHHHHHHHHHHHHHHHHHHEHR R A (UNit of
Work) s H
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More information about the XML representation capabilities can be found in 19#XML ######.

4.5. Tuplizer

org. hi bernate. tuple. Tupl i zer ###HHH#AHIFH#HIFHH#H# or g. hi bernat e. Enti t yMode ####H##
B R Tuplizer #HHHHHHEHHH T
BHAHHHHHH T POJO #iHii Tuplizer ####
it POJO #HHHHHHHHHHH A POJO #HH T

Tuplizer  #HHHHARHHHHHHHEHAA#Or g. hi bernate. tupl e. entity. EntityTupli zer #
org. hi bernate. tupl e. conponent. Conponent Tupl i zer ####HHHHHARHAH#H#A## EntityTupli zer
B Conponent Tupl | zer #HHHHHHHRHHHHHHHHHH
#Hi#

HHHEHARE Tuplizer sHHHHEHHHEHHEHAA## dynamic-map entity-mode ### j ava. uti | . HashMap #
HHAHAHAE | ava. ut i | . Map SRR R R R R R
I Tuplizer #HHHEHHEHHEHHEHHE TUplizer #HHHHHHHHHHH
HHAHH R R R

<hi ber nat e- mappi ng>
<cl ass entity-nanme="Cust oner">

<l--
Override the dynami c-map entity-node
tuplizer for the custonmer entity

oS

<tuplizer entity-node="dynamn c-nmap"

cl ass="Cust omvapTupl i zer | npl "/ >

<id nane="id" type="long" colum="1D"'>
<gener at or cl ass="sequence"/>
</id>

<!-- other properties -->
</ cl ass>
</ hi ber nat e- mappi ng>

public class CustomvapTupli zerl npl
extends org. hibernate.tuple.entity.Dynam cMapEntityTuplizer {
/1 override the buildlnstantiator() nethod to plug in our custom map...
protected final Instantiator buildlnstantiator(
or g. hi ber nat e. mappi ng. Per si st ent d ass mappi ngl nfo) {
return new Customvapl nstantiator( mappinglnfo );

}

private static final class CustonVapl nstanti ator
extends org. hi bernate.tuple. Dynanm cMapl nstantitor {
/1 override the generateMap() nmethod to return our custom nap...
protected final Map generateMap() {
return new Custonmvap();

}
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4.6. EntityNameResolvers

The or g. hi bernat e. Enti t yNaneResol ver interface is a contract for resolving the entity name
of a given entity instance. The interface defines a single method r esol veEnt i t yName which is
passed the entity instance and is expected to return the appropriate entity name (null is allowed
and would indicate that the resolver does not know how to resolve the entity name of the given
entity instance). Generally speaking, an or g. hi ber nat e. Ent i t yNaneResol ver is going to be
most useful in the case of dynamic models. One example might be using proxied interfaces as
your domain model. The hibernate test suite has an example of this exact style of usage under
the org.hibernate.test.dynamicentity.tuplizer2. Here is some of the code from that package for
illustration.

/**
* A very trivial JDK Proxy |InvocationHandl er inplenentation where we proxy an interface as
* the domain nodel and sinply store persistent state in an internal Map. This is an extrenely
* trivial exanple neant only for illustration.
*/
public final class DataProxyHandl er inplenents |nvocationHandl er {
private String entityName;
private HashMap data = new HashMap();

publ i c Dat aProxyHandl er (String entityNanme, Serializable id) {
this.entityName = entityNang;
data.put( "Id", id);

public Object invoke(Object proxy, Method nethod, Object[] args) throws Throwable {

String methodNane = net hod. get Nane() ;

if ( nethodNane.startsWth( "set" ) ) {
String propertyNane = net hodNane. substring( 3 );
dat a. put ( propertyNane, args[0] );

}

else if ( methodNane.startsWth( "get" ) ) {
String propertyNane = net hodNane. substring( 3 );
return data.get( propertyName );

}

else if ( "toString".equals( nethodNanme ) ) {
return entityName + "#" + data.get( "1d" );

}

else if ( "hashCode".equal s( nethodNanme ) ) {
return new I nteger( this.hashCode() );

}

return null;

public String getEntityName() {
return entityName;

public HashMap getData() {
return data;

56



EntityNameResolvers

/**
*/
pub

| **
*
*
*
*
*
*

*

*/

l'ic class ProxyHel per {
public static String extractEntityName(Object object) {
/] Qur custom java.lang.reflect.Proxy instances actually bundle
/] their appropriate entity nane, so we sinply extract it fromthere
[/ if this represents one of our proxies; otherwi se, we return null
if ( Proxy.isProxyd ass( object.getClass() ) ) {
I nvocat i onHandl er handl er = Proxy. getlnvocati onHandl er ( object );
if ( DataProxyHandl er.cl ass. i sAssi gnabl eFron( handl er.getd ass() ) ) {
Dat aPr oxyHandl er nmyHandl er = ( Dat aProxyHandl er ) handl er;
return nyHandl er. get EntityNane();

}

return null;

[/l various other utility nmethods ....

The EntityNanmeResol ver inpl enmentation.

I MPL NOTE : An EntityNanmeResol ver really defines a strategy for how entity nanes shoul d be
resolved. Since this particular inpl can handle resolution for all of our entities we want to
take advantage of the fact that SessionFactorylnpl keeps these in a Set so that we only ever

have one instance registered. Wy? WlIlIl, when it cones tine to resolve an entity nane,
Hi bernate nust iterate over all the registered resolvers. So keeping that nunber down
hel ps that process be as speedy as possible. Hence the equals and hashCode inpls

public class MyEntityNameResol ver inplenments EntityNameResol ver {

public static final MyEntityNaneResol ver | NSTANCE = new MyEntityNaneResol ver();
public String resol veEntityNane(Cbject entity) {

return ProxyHel per.extractEntityName( entity );

publ i c bool ean equal s(Obj ect obj) {
return getC ass().equal s( obj.getd ass() );

public int hashCode() {
return getC ass().hashCode();

public class MyEntityTuplizer extends PojoEntityTuplizer {
public MyEntityTuplizer(EntityMetanodel entityMtanodel, Persistentd ass mappedEntity) {

super ( entityMetanodel, mappedEntity );

public EntityNarmeResol ver[] getEntityNanmeResol vers() {
return new EntityNaneResol ver[] { M/EntityNaneResol ver. | NSTANCE };
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public String determ neConcreteSubcl assEntityName(Obj ect entitylnstance, SessionFactorylnplenentor factory) {

String entityName = ProxyHel per.extractEntityName( entitylnstance );
if ( entityName == null ) {
entityNanme = super.determ neConcreteSubcl asseEntityName( entitylnstance, factory );

}

return entityNang;

In order to register an or g. hi ber nat e. Enti t yNameResol ver users must either:

1. Implement a custom Tuplizer, implementing the get Ent i t yNaneResol ver s method.

2. Register it with the or g. hi ber nat e. i npl . Sessi onFact or yl npl (which is the implementation
class for org. hi bernate. Sessi onFactory) using the registerEntityNaneResol ver
method.
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#### OIR ##H#HH#H

S.1. #HHHHIH

T R XML S R A R A
HHHHHHHHHHHE Java HHHHHHHHHH

### Hibernate ##### XML ###H#H#HHHH##HHH#H#HH## XDoclet, Middlegen, AndroMDA ####H#HHH#
HHHHHHHHHHHHHH AR AR

HHHHHHHHHHHHH AR R

<?xm version="1.0"?>
<! DOCTYPE hi ber nat e- mappi ng PUBLI C
"-//H bernate/H bernate Mapping DID 3. 0//EN'
"http://hibernate. sourceforge. net/hi bernat e- mappi ng-3. 0. dtd" >

<hi ber nat e- mappi ng package="eg" >

<cl ass nane="Cat"
tabl e="cat s"
di scri m nator-val ue="C'>

<id name="id">
<generator class="native"/>
</id>

<di scri m nator col um="subcl ass"
type="character"/>

<property name="wei ght"/>

<property nanme="birt hdate"
type="dat e"
not-nul I ="true"
updat e="fal se"/ >

<property name="col or"
type="eg. types. Col or User Type"
not-nul I ="true"
updat e="fal se"/ >

<property name="sex"
not-nul I ="true"
updat e="fal se"/ >

<property name="litterld"
colum="litterld"
updat e="fal se"/ >

<many-to-one name="not her"
col um="not her _i d"

updat e="fal se"/ >

<set nanme="kittens"
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inverse="true"
order-by="litter_id">
<key col um="not her _id"/>
<one-to-nmany class="Cat"/>
</ set>

<subcl ass nane="DonesticCat"
di scri m nator-val ue="D"'>

<property name="nane"
type="string"/>

</ subcl ass>
</ cl ass>

<cl ass nane="Dog" >
<!'-- napping for Dog could go here -->
</cl ass>

</ hi ber nat e- mappi ng
>

HHHHEHHEHHEHHEH A HE HIDernate #HHHHHHHEHHEHH I HE
BHARHHHHHH AR HHHHHH R not - nUl | HHHHHH AR
BHAHHHHHHH

5.1.1. Doctype

XML #HHHHHHH A DTD ##H### URL # hi ber nat e- x. x. x/ src/
or g/ hi ber nat e ####H#H#H##H hi ber nat e. j ar ######H# Hibernate s DTD #H#HH
B DTD #HAHHHHH AT DTD AR

S5.1.1.1. #HH#HAHHHAHR

#HHH#HHH Hibernate ####H#HHH#HE DTD ###H##H##HHHH or g. xn . sax. Enti t yResol ver ######H#H#
XML ##H . SAXReader ##HiHHHHH DTD #HiHHHHHH#HHHA# Ent i t yResol ver #2##
HHAHHHA |D #HHHHHHH

e hi bernat e nanespace ######H# ht t p: / / hi ber nat e. sour cef or ge. net /| ###H#### |D ###H#
HHHHHHHHRA T HIDernate s HHHHHHHHHH

* user nanespace ###H#HHH#HF URL ####H## | asspat h: [ | #HH##H |D #HHH T
HHHE (1) A A (2) HiDernate SHHHHHHHHEHHEHHEHHEHHEHHEHHE
B

HHHHHHHHHHHHHHHHH AR

<?xm version="1.0"?>

<I DOCTYPE hi ber nat e- mapping PUBLIC '-//Hibernate/Hi bernate Mapping DID 3.0//EN 'http://
hi ber nat e. sour cef or ge. net/ hi ber nat e- mappi ng-3. 0. dtd" [

<IENTITY version "3.5.6-Final">
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<IENTI TY today "Septenber 15, 2010">

<IENTITY types SYSTEM "cl asspath://your/domai n/types. xm ">
1>

<hi ber nat e- mappi ng package="your.domai n" >
<cl ass nane="MWEntity">
<id nane="id" type="ny-customid-type">

</id>
<cl ass>
&t ypes;
</ hi ber nat e- mappi ng>

Where t ypes. xnl is a resource in the your . dormai n package and contains a custom typedef.

5.1.2. Hibernate-mapping

HHAHHHHHHHH AR schema ### cat al og #HHHHHHHHHHHHHHHHH A
THEHH (R
HHAHHHHHHHH A def aul t - cascade ###H# cascade HHHHHHHHHHHHHHHHHHHHHHHH
HHHHHHHHHHHHHHH R aut 0- | npOr t HHHHHHHHHHHHH R

<hi ber nat e- mappi ng
schema="schenmaNane"
cat al og="cat al ogNane"
def aul t - cascade="cascade_styl e"
defaul t-access="fi el d| property| d assName"
defaul t-1azy="true|fal se"

aut o-i nport="true|fal se"

Q20000 0O

package="package. nanme"
/>

s che et T
cat al og #HHHHHHHHHHHHHHIHHHHHE
def aul t - cascade ###HH#H - HEH#HIH nonetH HEHHHHHHHHHEHHHIRH]

def aul t - access (##### - #iHH## property ## Hibernate #HHHHHHHHHHHHHHHHHHHHHH
Pr oper t yAccessor ##H##HHHIHHAHH A

def aul t -1 azy (M - HHEHEE Cr ue # | azy #HHHHHHHHH
#Ht

aut o- i nport HEHHEAE - HHHEHE C r UeHHIHHEHIH R R R R
HHHH T

package (HH#HHE): HHHHHEHHHHHH A (prefix)

@ © o000 e

-~
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BHAHHHHHHHHH R 20 aut 0- | npor t =" al se" HHAHHHHHH2HHHHH R
HHHH A Hibernate ###HHHH

hi ber nat e- mappi Ng #HHHHHHHHHHHHHHFHHHT <C| ass> HHHHHHHHHHHHHHHHHHHHH
B (T R T R (R
BHHHHHH R . Cat . hbm xml ,  Dog. hom xnl |, #A##HHHHEH
Ani mal . hbm xm #

5.1.3. Class

cl ass HHHHHHHHHHHHHHHHHHHAH

<cl ass
nane="C assNane" 0
t abl e="t abl eNane" 9
di scri m nator-val ue="di scri m nat or _val ue" 3]
mut abl e="true| f al se" e
schema="owner" 5]
cat al og="cat al og" (6
proxy="Proxyl nterface" 0
dynami c-update="true| f al se" 8]
dynami c-insert="true| fal se" (9]
sel ect - bef ore-updat e="true| fal se" 10]
pol ynor phi sme"inplicit]|explicit" m’
where="arbitrary sqgl where condition" @
persi ster="Persisterd ass" ®
bat ch-si ze="N' 4]
optim stic-1ock="none|version|dirty|all" @
lazy="true| fal se" (16)
entity-name="EntityNane" (17)
check="arbitrary sql check condition" (18)
rowi d="row d" (19)
subsel ect =" SQL expressi on" (20)
abstract="true| fal se" (21)
node="el emrent - nane"
/>

© nane (HHHHH)HHHIHHHHHHAHHHER A Java A A POJO #HittHHH
BHAHHHHHHH AR
t abl e (HHHHH - HHHHEH )

di scriminator-val ue (B - HHHEHHHIE)H HHHHHHHHHH R
#HAH nul | # not nul | #HAHAHHH
nut abl e (HHEHHHIHHEHHHE 1 ue )# B

schenm (H####H): ##H#H#H <hi ber nat e- mappi ng> #HHHHHHHEHHHHHH T

® 0

® 9




Class

cat al og (HH#HHE): #HH#HE <hi ber nat e- MapPI NG> HHHHEHEHHHHHEHEHEHHE
DT OXY

dynami c- updat e #H###### #HAHH#H | al se #HHAHAHHHHHHHHAAH# SQL # UPDATE #H#H#HHHHH
BRAHHHHHH

dynam c-i nsert #H#H#H#HHE, #HHHH##E | al se #HH#E null #HH I SQL # | NSERT ###H#HH#
BRAHHHHHH R

sel ect - bef or e- updat e (HHH#HIHHIHHI | al se): H#HHHHHHHHHHIHH A Hibernate #
SQL # UPDATE # #iHiH#HIHH HHTHEHHIHHEHHEHHE (AR updat e() #H#HEHEH
HHHHHHH ) UPDATE #HHHHHEH A Hibernate #### SQL # SELECT #####
BHAHHHHHHH

pol ynor phi sm (H#H#HHE#H#HHE | npl i ci t ): implicitiH#texplicitHHHHHHHHHHHHHHH T
BRAHHHHHH

wher e #HHHHHHE FHAHHHHHHHRHHH AT SQL # WHERE ###HHHHH

per si st er #HH#HHHA#H#AH#H C assPer si st er #H##HH##
bat ch- si ze #HH#HH##HHHIHHHH# | #i HHHHHH R
opti m sti c-| ock #H##HHHAHHHHH ver si on #it HHAHHHHAHHITHHE

| azy #HHHHHHE | azy="1 al se" HHHHHHIHHEHHEHHEHHEHHEHET

entity-name (optional - defaults to the class name): Hibernate3 allows a class to be

mapped multiple times, potentially to different tables. It also allows entity mappings that are

represented by Maps or XML at the Java level. In these cases, you should provide an explicit

arbitrary name for the entity. See ####### and 19#XML ##### for more information.

check #ARHHHHHHHHHHHHHARAHHHHHHHHH T check #HHHHHH# SQL ##

rowi d #HHEH Hibernate #t#HHHHEHHEHHEHEHH ROWID # #iHEHHEHHEHHEH I

Oracle #HHHHHHHHHAAHHE r owi d #HHHHHE Hiberante # update #HHHHHEH r owi d #H#HEH

HitHHHHHHHH ROWID S HEH

subsel ect (optional): maps an immutable and read-only entity to a database subselect. This
is useful if you want to have a view instead of a base table. See below for more information.

abst ract #H##H### <uni on- subcl ass> #HHAHHHFHHH R HHH

@ 000

e

EE®e66

BB
[(] [eo]

HHHHHHHHHHHHHHHHH AR R AR <subc| ass> #HHHHHHHHHHHHHHH AR AR
HHEHH I Static HHHHHHEHHHHEH R eg. FooSBar #iHHHHHHIHHHHHHHT

mut abl e="f al se" #HHHHHHHHHHHHHHHHEH T A HiDernate #tHHH
BRAHHHHHH

T proxy HHHHHHHHHERHHE A HiDernate s HHEHHHH ]
# CGLI|B #HHRAAHHHHHH AR R R R R R R R R R
HHHHH

HRE IR R R R R R R R R R R R R R R R R
HHHHHHHHH AR AR R AR AR R R
B R R R R R R R T R R R R R R R R R R R
HHAHHHFHAHAHH <l ass> ##### <subcl ass> # <j oi ned- subcl ass> #HHHHHHHHHHHHHHHHH
BRI pol yror phi sne" i npl i i t " HHHHHHHHHHHHHHHHHHE O HHH
HHHHHHHHHHHHHH AR SRR AR AR
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persi ster HHHHHHHHHHHHHHH AR
or g. hi bernat e. persi ster. EntityPersi ster HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH T
HiHH#HHH T LDAP  #H###H i #H##H#H# or g. hi ber nat e. persi ster. d assPersi ster ####
HHHHBHHHHH AR or g, hi bernat e. t est. Cust onPer si st er HHHHAHHHHHHABHHIH
Hasht abl e ####H#HH#HHH#H

dynani c-update # dynani c-insert #HHHHFHIHERHIHHIHIFA# <subcl ass> # <j oi ned-
subcl ass>  HHHHHHHHHHHHH T
##

sel ect - bef or e- updat e #HHHHHHHHHAHHHHHHHHH Sessi on HHHHHHHHHHHHHHHHHHHHHHH T
BHAHHHHHHH AR

dynani c- updat e #HHHHHHHHHHHHHHHHHHHHH

o Ver si on HHHBHHHHHHHHHHIH

o al | HHHHHHHHHHHHT

o di rty HHHHHHHHHHRHHHHHHH
* none HAHHHHHHHHHT

Hibernate #HHHHHHHHHHHHHEHH [ S
BHAHHHHHHHHHA A #H0# Sessi on. mar ge( ) #HAHHHHHT HHHHHHHHHHHHHHH T

Hibernate #HHHHHHHHIHH I
DBMS  #HHH
HHHHHHHHHH A SQL S

<cl ass nanme="Summary" >
<subsel ect >

sel ect item nane, max(bid.anount), count(*)
fromitem
join bid on bid.itemid = itemid

group by item nane
</ subsel ect >
<synchroni ze table="iten'/>
<synchroni ze tabl e="bi d"/>
<id nanme="nane"/>

</ cl ass

>

B R R
HHAHHHHHHH <subsel ect > HHHHHHHHHHHHHHHHHHHHHH

5.14.id

BRABHPRAH R HHREETERR B R R R R
JavaBeans #H#HHHHHHHHAHHHHIFHH < d> HHEHHH
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<id
name="pr opert yNane"
type="t ypenane"
col um="col unm_nange"

unsaved- val ue="nul I | any| none| undefi ned|i d_val ue"

2000®O

access="fi el d| property| Cl assNane" >
node="el ement - nane| @ttri bute-nane| el ement/ @ttribute|."

<generator class="generatord ass"/>

NanmeHHHHHHHHHHHHH
t ype##tHH##t Hibernate #H#H#HHH#
col UMBHHHHH - BHHHHHHHHHHHHH R

unsaved- val ue#HiHiHH - #HH#HHI sensible ## #HHHHHHHHHIHHHEHE S
HHHHHHHHHHH T SeSSION HHHHHHHIHHHHHH
access (HH#HH - #HH#HHE proper ty ): Hibernate #HtHHHHH

® 0000

nane HHHHHHHHHH R
unsaved- val ue ### Hibernate3 ##HH#HHH#HHHHHTHHAHHHHHH

HHHHHHHHHH T <conposi t e- | d> #H R
HHHHHHH

5.1.4.1. #H#HH#HH

HHAH##H <gener at or > HHHHHHHHAHHHHHHHHHAH AR Java #HHHHH
HHHHHHHHHHHH T <par ane HHHHHHTHHH T

<id name="id" type="long" colum="cat_id">
<generator class="org. hibernate.id. Tabl eH LoGenerator">
<par am nane="t abl e"
>ui d_t abl e</ par an»>
<par am nane="col um"
>next _hi _val ue_col um</ par an»
</ gener at or >
<lid
>

HHHHAHIFH AR or g. hi bernate. i d. | dentifierGener at or ##HHHHHAHHHHHAHHHHHATH IR
B HIDernate #H R HHHHHEH
B
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i ncrenent
| ong , short |, i Nt HHAHHAHHBHH AR R R R
HHHHHHHHE #

identity
DB2, MySQL, MS SQL Server, Sybase, HypersonicSQL ###tHHHHHHHHHHHHHHHHHHHH
| ong , short , i nt #HH#H#H#H

sequence
DB2, PostgreSQL, Oracle, SAP DB, McKoi ####H#HH#HE Interbase #HHHHHHHHHHHHHHHHHHH
## 1 ong , short , i nt #HH#H#HH

hilo
long , short , i nt ##HE#HEHHEHHEE N0 HHEFHHEHHIHI NI R
#HHH#HA hi ber nat e_uni que_key # next _hi )# hi/lo #HHHHHHHHH A
HHAHHHH

seqghil o
long , short , i nt #HHHEHHEHHET N0 HEHHHHHHHEHHHHEHH

uui d
(|P ) R . 128 ## UUID  #
UUID ### 32 # 16 #HHHHHHHHHHHHHHHHHHHT

gui d
MS SQL ##### MySQL ########### GUID #HHHHH#H

native
HHHHBHIHHARHHAHA# | dent i ty # sequence # hi | o #HHHIHHEHIHH#

assi gned
save() HHHHBHHHAHAHHHHPH AR <gener at or > HHHBHEHHABHHIHHE
HHHHHHHHHHHAR A

sel ect
R

foreign
HHHHAHHH AR <one- t 0- one> #AHHHHHARHHIHH#AHHIHH

sequence-identity
HHHHHHHHH R JDBC3 getGeneratedKeys #t##H#HH
INSERT #HHH#HHHHHHHHHHHHHH R IDK 1.4 ##HHH Oracle 10Q s
HRHHHHH T INSERT ###HH Oracle s HHHHHHHHH

5.1.4.2. Hillo ######

hi | 0 # seqhi | o #HHHHHHHHHIHHHHHHHHERHHE N O B 2 HHHHEHHH I LA
HHH NI B R 21 Oracle #HHHHHHHTHHIHH I
HHH
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<id name="id" type="long" colum="cat_id">
<generator class="hilo">
<par am nane="t abl e"
>hi _val ue</ par an»
<par am nane="col um"
>next _val ue</ par an»
<par am name="nmax_| o"
>100</ par an>
</ gener at or >
</id
>

<id nane="id" type="long" colum="cat_id">
<gener at or class="seqhil 0">
<par am nanme="sequence"
>hi _val ue</ par an»
<par am name="nmax_| o"
>100</ par an>
</ gener at or >
</id
>

HHHHE Hibernate HHHH# Connection HHHH B HH hilo HHHHH
##  Hibernate #  JTA  #HHHHHHHHHHHHH
hi ber nat e. transact i on. manager _| ookup_cl ass ####HHHHH#AHHHH AT

5.1.4.3. UUID ######

UUID #a####HHHHHHHE |P #HE INM HHHHHHHR A LR N M #HHH R
HHHE Java HHHHHE MAC HHHHEHHHHH A IN| A

5.1.4.4. #HHHHAHHHARH

HHEHHHHHHHHHHHHHEDB2, MySQL, Sybase, MS SQL#### | dent i ty BHHEHHHHHEHHEHEHE
HHHHHHAHHH#DB2, Oracle, PostgreSQL, Interbase, McKoi, SAP DB#### sequence #HHHH#HHH
BHHH B SQL HIHE 2 HHH

<id name="id" type="long" col um="person_id">
<gener at or cl ass="sequence">
<par am nane="sequence"
>per son_i d_sequence</ par an»
</ gener at or >
</id
>

<id name="id" type="long" colum="person_id" unsaved-val ue="0">
<generator class="identity"/>
</id
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HEHHHHHHHHAHNGL | ve ### | dent ity # sequence # hi | o #HHHHHF LHHHHHHHHHHHHHHH
BHAHHHHHH A

5.1.4.5. #HHHHHHHAH#H

A AR HiDernate #HHHEHHIHHIHHE assi gned #HEHHEHHEHHEHHEHHEHE
B HH AR HH R HH R R
HHAHHHHH <gener at or > HHHHHHHRHHHHHHHHHH

assi gned ###HHH#HAHHHHHH Hibernate # unsaved- val ue="undef i ned" #HHHHAAHHHHHHHHHHHHHHH
HHHHHARHHHHAHE | nt er cept or . | sUnsaved() #HHHHHHFHHHHHHHHEHARFHHE (transient) i
B (detache d ) HHHHHHHHHHHHEHHHHHH

5.1.4.6. HHHHHBHHHBHHHAH

HHHH I ( HiDernate ###HHH## DDLU ##HHH#)#

<id nane="id" type="long" col um="person_id">
<generator class="select">
<par am nane="key"
>soci al SecurityNunber </ par an
</ gener at or >
</id
>

BHAHHHHEHHHH A soci al Secur i t yNuber #RHHHHHHHHHHHHHHHHHH
# per son_i d #HHHHHHAHHHHHHH

5.1.5. Enhanced identifier generators

Starting with release 3.2.3, there are 2 new generators which represent a re-thinking of 2 different
aspects of identifier generation. The first aspect is database portability; the second is optimization
Optimization means that you do not have to query the database for every request for a new
identifier value. These two new generators are intended to take the place of some of the named
generators described above, starting in 3.3.x. However, they are included in the current releases
and can be referenced by FON.

The first of these new generators is or g. hi ber nat e. i d. enhanced.