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Preface

Hibernate, like all other object/relational mapping tools, requires metadata that governs the transformation of
data from one representation to the other (and vice versa). In Hibernate 2.x, mapping metadata is most of the
time declared in XML text files. Another option is XDoclet, utilizing Javadoc source code annotations and a
preprocessor at compile time. The same kind of annotation support is now available in the standard JDK, al-
though more powerful and better supported by tools. IntelliJ IDEA, and Eclipse for example, support auto-
completion and syntax highlighting of JDK 5.0 annotations. Annotations are compiled into the bytecode and
read at runtime (in Hibernate's case on startup) using reflection, so no external XML files are needed.

The EJB3 specification recognizes the interest and the success of the transparent object/relational mapping
paradigm. The EJB3 specification standardizes the basic APIs and the metadata needed for any object/relational
persistence mechanism. Hibernate EntityManager implements the programming interfaces and lifecycle rules
as defined by the EJB3 persistence specification. Together with Hibernate Annotations, this wrapper imple-
ments a complete (and standalone) EJB3 persistence solution on top of the mature Hibernate core. Y ou may use
a combination of all three together, annotations without EJB3 programming interfaces and lifecycle, or even
pure native Hibernate, depending on the business and technical needs of your project. You can at all times fall
back to Hibernate native APIs, or if required, even to native JDBC and SQL.

Please note that this documentation is based on a preview release of the Hibernate Annotations that follows the
public draft of EJB 3.0/JSR-220 persistence annotations. Thiswork is aready very closeto the final conceptsin
the new specification. Our goal is to provide a complete set of ORM annotations, including EJB3 standard an-
notations as well as Hibernate3 extensions for cases not covered by the specification. Eventualy you will be
able to create all possible mappings with annotations. See the Appendix A, Compliance and limitations section
for more information.
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Chapter 1. Setting up an annotations project

1.1. Requirements

« Download and unpack the Hibernate Annotations distribution from the Hibernate website.

« Thispreview release requires Hibernate 3.1. Do not use this release of Hibernate Annotations with an older
version of Hibernate 3.x!

¢ Thisreleaseis known to work on Hibernate core 3.1.0

e Make sure you have JDK 5.0 installed. You can of course continue using XDoclet and get some of the be-
nefits of annotation-based metadata with older JDK versions. Note that this document only describes JDK
5.0 annotations and you have to refer to the XDoclet documentation for more information.

1.2. Configuration

First, set up your classpath (after you have created a new project in your favorite IDE):

e Copy al Hibernate3 core and required 3rd party library files (see lib/README.txt in Hibernate).

e Copy hi bernate-annotations.jar and|ib/ejb3-persistence.jar from the Hibernate Annotations dis-
tribution to your classpath as well.

We also recommend a small wrapper class to startup Hibernate in a static initializer block, known as Hi ber n-
ateltil. You might have seen this class in various forms in other areas of the Hibernate documentation. For
Annotation support you have to enhance this helper class as follows:

package hell o;

i mport org. hi bernate. *;

i mport org. hibernate.cfg.*;
i mport test.?*;

i mport test.ani mals. Dog;

public class Hi bernateUtil {
private static final SessionFactory sessionFactory;

static {
try {

sessionFactory = new Annot ati onConfi guration()
. addPackage("test.aninmals") //the fully qualified package nane
. addAnnot at edd ass(Fl i ght. cl ass)
. addAnnot at edd ass( Sky. cl ass)
. addAnnot at edd ass( Person. cl ass)
. addAnnot at edd ass( Dog. cl ass)
. bui | dSessi onFactory();

} catch (Throwabl e ex) {
/1 Log exception!
throw new ExceptionlnlnitializerError(ex);

}

public static Session get Session()
t hrows Hi ber nat eException {
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return sessi onFactory. openSession();

Interesting hereisthe use of Annot at i onConfi gur ati on and the declaration of a package and persistent classes.

Alternatively, you can declare your annotated packages and classes in your regular XML configuration file
(usually hi ber nat e. cf g. xni ). Here is the equivalent of the above declaration:

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

<hi ber nat e- confi gurati on>
<sessi on-factory>
<mappi ng package="test. ani nal s"/>
<mappi ng cl ass="test.Flight"/>
<mappi ng cl ass="test. Sky"/>
<mappi ng cl ass="test.Person"/>
<mappi ng cl ass="test. ani mal s. Dog"/ >
</ sessi on-factory>
</ hi ber nat e- confi gurati on>

This kind of configuration is certainly a preferred way. Note that you can mix the hbm.xml use and the new an-
notation one. Note that you have to use an Annot at i onConf i gur at i on to startup Hibernate with annotation sup-
port, even if you use externalized settings.

You can aso use the Hibernate Entity Manager which has it's own configuration mechanism. Please refer to
this project documentation for more details.

There is no other difference in the way you use Hibernate APIs with annotations, expect for this change in the
startup routine or in the configuration file. Y ou can use your favorite configuration method for other properties
( hi bernat e. properti es, hi bernate. cf g. xni , programmatic APIs, etc). You can even mix annotated persist-
ent classes and classic hbm cf g. xm declarations with the same Sessi onFact ory. Y ou can however not declare
a class several times (whether annotated or through hbm.xml). Y ou cannot mix configuration strategies (hbm vs
annotations) in a mapped entity hierarchy either.

To ease the migration process from hbm files to annotations, the configuration mechanism detects the mapping
duplication between annotations and hbm files. HBM files are then prioritized over annotated metadata on a
classto class basis. Y ou can change the priority using hi ber nat e. mappi ng. pr ecedence property. The default is
hbm cl ass, changing it to cl ass, hbmwill prioritize the annotated classes over hbm files when a conflict oc-
Ccurs.
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Chapter 2. Entity Beans

2.1. Intro

This section covers EJB 3.0 entity bean annotations and Hibernate-specific extensions.

2.2. Mapping with EJB3 Annotations

EJB3 entity beans are plain POJOs. Actually they represent the exact same concept as the Hibernate persistent
entities. Their mappings are defined through JDK 5.0 annotations (an XML descriptor syntax for overriding
will be defined in the EIJB3 specification, but it's not finalized so far). Annotations come in two categories, the
logical mapping annotations (allowing you to describe the object model, the class associations, etc.) and the
physical mapping annotations (describing the physical schema, tables, columns, indexes, etc). We will mix an-
notations from both categories in the following code examples.

Annotations are in the j avax. per si st ence. * package. We recommend an IDE that can autocomplete annota
tion interfaces and attributes for you.

For more and runnable concrete examples read the JBoss EJB 3.0 tutoria or review the Hibernate Annotations
test suite. Most of the unit tests have been designed to represent a concrete example.

2.2.1. Declaring an entity bean

Every bound persistent POJO class is an entity bean and is declared using the @nt i t y annotation (at the class
level):

@ntity
public class Flight inplenments Serializable {
Long i d;

@d
public Long getld() { return id; }

public setld(Long id) { this.id =id; }

@nti ty declares the class as an entity bean (i.e. a persistent POJO class), @ d declares the identifier property of
this entity bean. The other mapping declarations are implicit. This configuration by exception concept is central
to the new EJB3 specification and a major improvement. The class Flight is mapped to the Flight table, using
the column id asits primary key column.

The @nti ty annotation allows you to define whether an entity bean should be accessed through its getters/set-
ters methods (default) or whether the entity manager should access the fields of the given entity directly:

@ntity(access = AccessType. PROPERTY)
or
@ntity(access = AccessType. FI ELD)

The EJB3 spec requires that you declare annotations on the element that will be used, i.e. the getter method if
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YOU Use PROPERTY access, the field if you use FI ELD access.

Defining the table

@rabl e is set at the classlevel; it allows you to define the table, catalog, and schema names for your entity bean
mapping. If no @abl e is defined the default values are used: the unqualified class name of the entity.

@ntity(access=AccessType. Fl ELD)
@abl e( name="t bl _sky")
public class Sky inplenments Serializable {

The @rabl e element also contains a scherma and a cat al og attributes, if they need to be defined. You can aso
define unique constraints to the table using the @ni queConst r ai nt annotation in conjunction with @abl e (for
a unigue constraint bound to a single column, refer to @ol um).

@abl e( name="t bl _sky",
uni queConstraints = { @i queConstrai nt (col umNanes={"nmont h", "day"})}
)

A unique constraint is applied to the tuble month, day. Note that the col umNanes array refers to the logical
column names.

The logical column name is defined by the Hibernate NamingStrategy implementation. The default EJB3 nam-
ing strategy use the physical column name as the logical column name. Note that this may be different than the
property name (if the column name is explicit).

Versioning for optimistic locking

Y ou can add optimistic locking capability to an entity bean using the @ver si on annotation:

@ntity()

public class Flight inplenments Serializable {
@/er si on
@Col utm( nane=" OPTLOCK")
public Integer getVersion() { ... }

The version property will be mapped to the opTLOCK column, and the entity manager will use it to detect con-
flicting updates (preventing lost updates you might otherwise see with the last-commit-wins strategy).

The version column can be a numeric (the recommended solution) or a timestamp as per the EJB3 spec. Hi-

bernate support any kind of type provided that you define and implement the appropriate User Ver si onType.

2.2.2. Mapping simple properties

Declaring basic property mappings

Every non static property of an entity bean is considered persistent, unless you annotate it as @r ansi ent . Not
having an annotation for your property is equivalent to the appropriate @asi ¢ annotation. The @asi ¢ annota-
tion allows you to declare the fetching strategy for a property:

@r ansi ent
String getlLengthlnMeter() { ... }
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String getNanme() {... } // persistent property

@Basi c
int getLength() { ... } // persistent property

@Basi c(fetch = FetchType. LAZY)
String getDetailedComment () { ... } // persistent property

@Basi c(t enporal Type = Tenporal Type. Tl ME)
java.util.Date getDepartureTime() { ... } // persistent property

Thel engt hl nMet er property is mapped transient and will be ignored by the entity manager. The nane and the
| engt h properties are mapped persistent and eagerly fetched (the default for simple properties). The det ai | ed-
Conment property value will be lazily fetched from the database once a lazy property of the entity is accessed
for the first time. Usually you don't need to lazy simple properties (not to be confused with lazy association
fetching).

Note

To enable property level lazy fetching, your classes have to be instrumented: bytecode is added to the
original one to enable such feature, please refer to the Hibernate reference documentation. If your
classes are not instrumented, property level lazy loading is silently ignored.

The recommended alternative is to use the projection capability of EJB-QL or Criteria queries.

EJB3 support property mapping of all basic types supported by Hibernate (all basic Javatypes, their respective
wrappers and serializable classes). Hibernate Annotations support out of the box Enum type mapping either in-
to a numerical column (saving the enum ordinal) or a string based column (saving the enum string representa-
tion): the persistence representation is chosen at runtime depending on the underlying column. If you let hibern-
ate generate the schema, then the numeric representation is going to be used.

In core Java APIs, the temporal precisionsis not defined. When dealing with temporal data you might want to
describe the expected precision in database. Temporal data can have DATE, TI ME, Or TI MESTAMP precision (ie the
actual date, only the time, or both). Use the @asi ¢ annotation to fine tune that.

@ob indicates that the property should be persisted in a Blob or a Clob depending of LobType. j ava. sql . O ob,
Character[], char[] and javalang.string can be persisted in a Clob. j ava. sql . Bl ob, Byte[], byte[] and
serializable type can be persisted in a Blob.

@ob(type=LobType. CLOB)
public String getFull Text() {
return full Text;

}

@ob(type = LobType. BLOB)

public byte[] getFull Code() {
return full Code;

}

Note

@erialized has been dropped from the EJIJB3 public draft, you can dill use
@vype(type="serializabl e") asan equivalent

Declaring column attributes
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The column(s) used for a property mapping can be defined using the @ol umm annotation. Use it to override de-
fault values (see the EJB3 specification for more information on the defaults). Y ou can use this annotation at
the property level for properties that are:

* not annotated at all

* annotated with @8asi ¢

e annotated with @er si on
e annotated with @ob

e annotated with @r g. hi ber nat e. annot ati ons. Col | ecti onCf El ement s (for Hibernate only)

@ntity

public class Flight inplements Serializable {

@ol um(updat abl e = fal se, name = "flight_name", nullable = fal se, |ength=50)
public String getNarme() { ... }

The nane property is mapped to the f I i ght _name column, which is not nullable, has a length of 50 and is not
updatable (making the property immutable).

This annotation can be applied to regular properties aswell as @ d or @ver si on properties.

@ol um(
nanme="col ummNane" ; (1)
bool ean uni que() default fal se; (2)
bool ean nul | abl e() default true; (3)
bool ean insertabl e() default true; (4)
bool ean updat abl e() default true; (5)
String columbDefinition() default ""; (6)
String secondaryTabl e() default ""; (7)
int length() default 255; (8)

int precision() default 0; // decinal precision (9)
int scale() default 0; // decinmal scale

(1) nanre (optional): the column name (default to the property name)

(2) unique (optional): set a unique constraint on this column or not (default false)

(3) nullabl e (optional): set the column as nullable (default false).

(4) insertabl e (optional): whether or not the column will be part of the insert statement (default true)

(5) updat abl e (optional): whether or not the column will be part of the update statement (default true)

(6) col umbefi nition (optional): override the sgl DDL fragment for this particular column (non portable)
(7) secondaryTabl e (optional): define the targeted table (default primary table)

(8) 1ength (Optional): column length (default 255)

(8) precision (Optional): column decimal precision (default 0)

(10) scal e (Optional): column decimal scale if useful (default 0)

Embedded objects (aka components)

It is possible to declare an embedded component inside an entity and even override its column mapping. Com-
ponent classes have to be annotated at the class level with the @nbeddabl e annotation. It is possible to override
the column mapping of an embedded object for a particular entity using the @nmbedded and
@\t tributeOverride annotation in the associated property:
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@ntity(access = AccessType. FI ELD)
public class Person inplenents Serializable {

/| Persistent conponent using defaults
Addr ess homeAddr ess;

@nbedded

@\t tributeOverrides( {
@\t tributeOverride(nane="iso2", colum
@A\t tributeOverride(nane="nanme", columm

@ol utm( name="bor nl so2") ),
@Col umm( nane="bor nCount ryNanme") )

})
Country bornln;

@nbeddabl e(access = AccessType. Fl ELD)

public class Address inplenents Serializable {
String city;
Country nationality; //no overriding here

@nbeddabl e

public class Country inplenments Serializable {
private String iso2;
private String nane;

public String getlso2() { return iso2; }
public void setlso2(String iso2) { this.iso2 = iso2; }

@Col utm( name="count r yNane")
public String getNanme() { return nanme; }
public void setName(String nanme) { this.nane

nane; }

The Person entity bean has two component properties, honeAddr ess and bor nl n. Note that the homeAddr ess
property has not been annotated. Hibernate will guess that it is a persistent component by looking for the
@nbeddabl e annotation in the Address class. We aso override the mapping of a column name (to bor nCoun-
t ryNane) with the @nbedded and @t tri but eOverri de annotations for each mapped attribute of Country. As
you can see, Country is also a nested component of Address, again using auto-detection by Hibernate and
EJB3 defaults. Overriding columns of embedded objects of embedded objects is currently not supported in the
EJB3 spec, however, Hibernate Annotations supports it through dotted expressions.

@nbedded
@\ttributeOverrides( {
@\t tributeOverride(nane="city", colum = @ol um(name="fld_city") )
@\t tributeOverride(nane="nationality.iso2", colum = @ol um(name="nat_Iso2") ),
@\t tributeOverride(nane="nationality.name", colum = @ol um(nane="nat _CountryNane") )
/Inationality colums in honmeAddress are overridden

1)

Addr ess honeAddr ess;

Hibernate Annotations supports one more feature that is not explicitly supported by the EJB3 public draft. You
can annotate a embedded object with the @nbeddedSuper cl ass annotation to make the superclass properties
persistent (see @nbeddedSuper cl ass for more informations).

You cannhot use association annotations in a embeddable object (ie N0 @ Toone nor @ Tovany). This is disal-
lowed by the spec, and not yet supported in Hibernate Annotations.
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If you want to have the same embeddeable object type twice in the same entity, the column name defaulting
will not work: at least one of the columns will have to be explicit. Hibernate goes beyond the EJB3 spec and al-
lows you to enhance the defaulting mechanism through the Nami ngSt r at egy. Def aul t Conponent Saf eNani ng-
Strategy isasmal improvement of the default EJB3NamingStrategy that allows embedded objects to be de-
faulted even if used twice in the same entity.

Non-annotated property defaults

If aproperty is not annotated, the following rules apply:

« If the property is of asingletype, it is mapped as @Basic
« Otherwisg, if the type of the property is annotated as @Embeddable

* Otherwise, if the type of the property is Serializable, it is mapped as @Basic in a column holding the object
initsserialized version

« Otherwise, if the type of the property is java.sgl.Clob or java.sgl.Blob, it is mapped as @Lob with the ap-
propriate LobType
2.2.. Mapping identifier properties

The @ d annotation lets you define which property is the identifier of your entity bean. It also alows you to
define the identifier generation strategy:

* AUTO - either identity column or sequence depending the underlying DB
e« TABLE - table holding theid

e IDENTITY - identity column

¢ SEQUENCE - sequence

* NONE - the application has the responsibility to set theid

Hibernate provides more id generators than the basic EJB3 ones. Check Hibernate Annotation Extensions for
more informations.

The following example shows a sequence generator using the SEQ_STORE configuration (see below)

@ d(gener at e=CGener at or Type. SEQUENCE, gener at or =" SEQ STORE")
public Integer getld() { ... }

The next example uses the identity generator:

@ d(gener at e=Cener at or Type. | DENTI TY)
public Long getld() { ... }

The auTO generator is the preferred type for portable applications (across several DB vendors). The identifier
generation configuration can be shared for severa @ d mappings with the generator attribute. There are several
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configurations available through @equenceGener at or, @abl eGener at or and @ener at or Tabl e. The scope of
agenerator can be the application or the class. Class-defined generators are not visible outside the class and can
override application level generators. Application level generators are defined at package level (see package-
info.java):

@ avax. per si st ence. Gener at edl dTabl e(
name="GEN_TABLE",
tabl e = @abl e( name="GENERATOR TABLE"),
pkCol umNane = "key",
val ueCol umNanme = "hi"

)
@ avax. per si st ence. Tabl eGener at or (
name="EMP_GEN",
t abl eName="GEN _TABLE",
pkCol umVal ue="EMP",
al | ocati onSi ze=20

)

@ avax. per si st ence. SequenceGener at or (
name="SEQ GEN',
sequenceNane="ny_sequence"

)

package org. hi bernate.test.netadat a;

If package-info.java inthe org. hi bernate. t est. net adat a package is used to initialize the EJB configura
tion, EMP_GEN and SEQ GEN are application level generators. EMP_GEN defines a table based id generator using
the hilo agorithm with a max_I o of 20 and keeping the hi value in a row of atable defined by the GEN_TABLE
@sener at or Tabl e. The row has EVP as a primary key value. The table (described by the @ener at or Tabl e) is
GENERATOR_TABLE, had the column key (which hold the primary key) and the column hi (which hold the next
high value used).

SEQ GEN defines a sequence generator using a sequence hamed ny_sequence. Note that this version of Hibern-
ate Annotations does not handlei ni ti al val ue and al | ocat i onSi ze parameters in the sequence generator.

The next example shows the definition of a sequence generator in a class scope:

@ntity

@ avax. per si st ence. SequenceGener at or (
name="SEQ STORE",
sequenceNane="ny_sequence"

public class Store inplenents Serializable {
private Long id;

@ d( gener at e=CGener at or Type. SEQUENCE, gener at or =" SEQ STORE")
public Long getld() { return id; }

This class will use a sequence named my_sequence and the SEQ_STORE generator is not visible in other
classes. Note that you can check the Hibernate Annotations tests in the org.hibernate.test. metadata.id package
for more examples.

Y ou can define a composite primary key through several syntaxes:

« annotate the component property as @ld and make the component class @Embeddable
e annotate the component property as @Embeddedid

* annotate the class as @I dClass
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While quite common to the EJB2 developer, @ dd ass is likely new for Hibernate users. The composite
primary key class corresponds to multiple fields or properties of the entity class, and the names of primary key
fields or properties in the primary key class and those of the entity class must match and their types must be the
same. Let'slook at an example:

@ntity
@ dd ass( Foot bal | er Pk. cl ass)
public class Footballer {
//part of the id key
public String getFirstnane() {
return firstnane;
}

public void setFirstname(String firstname) {
this.firstnane = firstnane;

}

[/part of the id key

public String getlLastnanme() ({
return | astnane;

}

public void setlLastname(String | astnane) {
this.lastname = | astnane;

}

public String getC ub() {
return cl ub;
}

public void setd ub(String club) {
this.club = cl ub;
}

/I appropriate equal s() and hashCode() i npl enentation
}

public class Footbal |l erPk inplenents Serializable {
/' sane nanme and type as in Footballer
public String getFirstnanme() {
return firstname;
}

public void setFirstname(String firstnanme) {
this.firstname = firstnane;
}

// same nane and type as in Footballer
public String getlLastnane() {
return | astnane;

}

public void setlLastnanme(String | astnane) {
this.lastnane = | ast nane;

}

/' appropriate equal s() and hashCode() inpl enentation

Asyou may have seen, @ dd ass points to the corresponding primary key class.

2.2.4. Mapping inheritance

EJB3 supports the three types of inheritance:
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e Table per Class Strategy: the <union-class> element in Hibernate
e Single Table per Class Hierarchy Strategy: the <subclass> element in Hibernate
» Joined Subclass Strategy: the <joined-subclass> el ement in Hibernate

The chosen strategy is declared at the class level of the top level entity in the hierarchy using the @ nheri t ance
annotation.

Note

Annotations of the interfaces is currently not supported.

Table per class

This strategy has many drawbacks (esp. with polymorphic queries and associations) explained in the EJB3
spec, the Hibernate reference documentation, Hibernate in Action, and many other places. Hibernate work
around most of them implementing this strategy using SQL UNI ON queries. It is commonly used for the top level
of an inheritance hierarchy:

@ntity
@ nheritance(strategy = InheritanceType. TABLE PER CLASS)
public class Flight inplements Serializable {

This strategy support one to many associations provided that they are bidirectional. This strategy does not sup-
port the IDENTITY generator strategy: the id has to be shared across severa tables. Consequently, when using
this strategy, you should not use AUTO.

Single table per class hierarchy

All properties of all super- and subclasses are mapped into the same table, instances are distinguished by a spe-
cial discriminator column:

@ntity

@ nheri tance(
strat egy=Il nheritanceType. SI NGLE_TABLE,
di scri m nat or Type=Di scri m nat or Type. STRI NG,
di scri m nat or Val ue="Pl ane"

)

@i scri m nat or Col umm( name="pl anet ype")
public class Plane { ... }

@ntity
@ nheritance(
di scri m nat or Val ue="A320"

public class A320 extends Plane { ... }

Pl ane is the superclass, it defines the inheritance strategy | nheri t anceType. SI NGLE_TABLE, the discriminator
type Di scri ni nat or Type. STRI NG, and the discriminator value used for planes, Pl ane. It aso defines the dis-
criminator column through the @i scri mi nat or Col urm( nane="pl anet ype") . All of these attributes have sens-
ible default values. The default name of the discriminator column is TYPE, and (for Hibernate) the default dis-
criminator value is the fully qualified class name. A320 is a subclass; you only have to define discriminator
valueif you don't want to use the default value. The strategy and the discriminator typeisimplicit.
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Joined subclasses

The @ri maryKeyJoi nCol urm and @ri mar yKeyJoi nCol urms annotations define the primary key(s) of the
joined subclass table:

@ntity
@ nheri tance(strategy=Il nheritanceType.JO NED )
public class Boat inplements Serializable { ... }

@ntity
public class Ferry extends Boat { ... }

@ntity(access=AccessType. Fl ELD)
@r i mar yKeyJoi nCol utm( name="BOAT_I D")
public class AmericaCupd ass extends Boat { ... }

Every entity bean declares the Ja NeD strategy, the Ferry table is joined with the Boat table using the same
primary key names. The Aner i caCupd ass table isjoined with Boat using the join condition Boat.id = Anmer-
i caCupd ass. BOAT_I D.

Inherit properties from superclasses

This is sometimes useful to share common properties through a technical or a business superclass without in-
cluding it as a regular mapped entity (ie no specific table for this entity). For that purpose you can map them as
@nbeddabl eSuper cl ass.

@nbeddabl eSuper cl ass
public class BaseEntity {
@Basi c(t enpor al Type = Tenpor al Type. TI MESTAMP)

public Date getlLastUpdate() { ... }
public String getlLastUpdater() { ... }
}
@ntity class Order extends BaseEntity {

@d public Integer getld() { ... }

In database, this hierarchy will be represented as an o der table having thei d, | ast Updat e and | ast Updat er
columns. The embedded superclass property mappings are copied into their entity subclasses.. All sub entities
will then use this strategy. Remember that the embeddabl e superclass is not the root of the hierarchy though.

Note

Properties from superclasses not mapped as @nbeddabl eSuper cl ass are ignored.

Note

The same notion can be applied to @Embeddable objects to persist properties from their superclasses.
Y ou aso need to use @EmbeddableSuperclass to do that (this should not be considered as a standard
EJB3 feature though)

Note

Itis not yet allowed to mark a class as @EmbeddedSuperclass in the middie of the mapped inheritance
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hierarcy.

Y ou can override columns defined in entity superclasses at the root entity level using the @t ri but eOverri de
annotation.

@nbeddabl eSuper cl ass
public class FlyingObject inplenents Serializable {

public int getAltitude() {
return altitude;

}

@r ansi ent
public int getMetricAltitude() {
return metricAltitude;

}
.

@ntity
@\t tributeOverride( nane="al titude", colum = @ol um(nane="fld_altitude") )
public class Plane extends FlyingObject {

}

Theal ti t ude property will be persistedinanfid_al ti t ude column of table Pl ane.

2.2.5. Mapping entity bean associations/relationships

One-to-one

Y ou can associate entity beans through a one-to-one relationship using @neTone. There are two cases for one-
to-one associations: either the associated entities share the same primary keys values or aforeign key is held by
one of the entities (note that this FK column in the database should be constrained unique to simulate one-
to-one multiplicity).

First, we map areal one-to-one association using shared primary keys:

@ntity
public class Body {
@d
public Long getld() { return id; }

@neToOne(cascade = CascadeType. ALL)
@r i mar yKeyJoi nCol urm
public Heart getHeart() {
return heart;
}

@ntity

public class Heart {
@d(generate = Cenerator Type. NONE)
public Long getld() { ...}

The oneto one is marked as true by using the @r i mar yKeyJoi nCol urm annotation.
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In the following example, the associated entities are linked through a foreign key column:

@ntity

public class Custoner inplenents Serializable {
@neToOne(cascade = CascadeType. ALL)
@oi nCol uMm( nane="passport_fk")
publ i c Passport getPassport() {

}

@ntity

public class Passport inplenents Serializable {
@neToOne( mappedBy = "passport")
publ i ¢ Custoner getOmer() {

A cust oner islinked to aPassport, with aforeign key column named passport _f k in the cust oner table. The
join column is declared with the @oi nCol um annotation which looks like the @ol urm annotation. It has one
more parameters named r ef er encedCol ummNane. This parameter declares the column in the targeted entity that
will be used to the join. Note that when using r ef er encedcol umNare t0 @ NON primary key column, the associated
class has to be Seri al i zabl e. Also note that the ref er encedcol umname t0 @ NoN primary key column has to be
mapped to a property having a single column (other cases might not work).

The association may be bidirectional. In a bidirectional relationship, one of the sides (and only one) has to be
the owner: the owner is responsible for the association column(s) update. To declare a side as not responsible
for the relationship, the attribute mappedBy is used. mappedBy refers to the property name of the association on
the owner side. In our case, this is passport. As you can see, you don't have to (must not) declare the join
column since it has aready been declared on the owners side.

If N0 @oi nCol urm is declared on the owner side, the defaults apply. A join column(s) will be created in the
owner table and its name will be the concatenation of the name of the relationship in the owner side, _
(underscore), and the name of the primary key column(s) in the owned side. In this example passport _i d be-
cause the property nameispassport and the column id of Passport isid.

Many-to-one

Many-to-one associations are declared at the property level with the annotation @vany Totne:

@ntity()
public class Flight inplements Serializable {
@mnyToOne( cascade = {CascadeType. CREATE, CascadeType. MERGE} )
@oi nCol um( nane="COWP_| D")
publ i c Conpany get Conpany() ({
return conpany;
}

The @oi nCol um attribute is optional, the default value(s) is like in one to one, the concatenation of the name
of the relationship in the owner side, _ (underscore), and the name of the primary key column in the owned
side. In this example conpany_i d because the property hameis conpany and the column id of Company isi d.

@mknyToOne has a parameter named t ar get Ent i t y Which describes the target entity name. You usually don't
need this parameter since the default value (the type of the property that stores the association) is good in al-
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most all cases. However thisis useful when you want to use interfaces as the return type instead of the regular

entity.

@ntity()
public class Flight inplenments Serializable {

@mnyToOne( cascade = {CascadeType. CREATE, CascadeType. MERGE},

@oi nCol uMm( nane="COWP_I| D")
publ i c Conpany get Conpany() {
return conpany;

}
;o

public interface Conpany {

Collections

Overview

You can map Col | ection, List (ie ordered lists, not indexed lists), Map and set . The EJB3 specification de-
scribes how to map an ordered list (ie alist ordered at load time) using @ avax. per si st ence. Or der By annota
tion: this annotation takes into parameter alist of comma separated (target entity) properties to order the collec-
tion by (egfirstname asc, age desc), if the string is empty, the collection will be ordered by id. @ der By
currently works only on collections having no association table. For true indexed collections, please refer to the
Hibernate Annotation Extensions. EJB3 allows you to map Maps using as a key one of the target entity prop-
erty using @MapKey(name="myProperty") (myProperty is a property name in the target entity). When using
@MapKey (without property name), the target entity primary key is used. Be aware that once loaded, the key is
no longer kept in sync with the property, in other words, if you change the property value, the key will not
change automatically in your Java model (Map support the way Hibernate 3 does is currently not supported in

thisrelease).

Hibernate has several notions of collections.

Table 2.1. Collections semantics

Semantic javarepresentation annotations

Bag semantic javautil.List, java.util.Collection | @org.hibernate.annotations.Collec
tionOfElements, @OneToMany,
@ManyToMany

List semantic javauutil.List @org.hibernate.annotations.Collec
tionOfElements, @OneToMany,
@ManyToMany + @OrderBy,
@org.hibernate.annotations.|ndex
Column

Set semantic javautil.Set @org.hibernate.annotations.Collec
tionOfElements, @OneToMany,
@ManyToMany

Map semantic java.util.Map @org.hibernate.annotations.Collec

tionOfElements, @OneToMany,
@ManyToMany + @MapKey
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So specifically, java.util.List collections wo @OrderBy nor @org.hibernate.annotations.IndexColumn are go-
ing to be considered as bags.

Collection of primitive, core type or embedded objects is not supported by the EJB3 specification. Hibernate
Annotations allows them however (see Hibernate Annotation Extensions).

@ntity public class Gty {
@neToMany( mappedBy="city")
@ der By (" st reet Nane")
public List<Street> getStreets() {
return streets;
}

@ntity public class Street {
public String getStreetName() {
return street Nane;
}

@manyToOne

public Gty getGity() {
return city;

}

@ntity
public class Software {
@neToMany( mappedBy="sof t war e")
@bpKey( nane="codeNane")
public Map<String, Version> getVersions() {
return versions;
}

}

@ntity

@abl e( name="t bl _versi on")
public class Version {

public String get CodeNanme() {...}

@manyToOne
public Software getSoftware() { ... }

So city hasacollection of street sthat are ordered by st reet Nane (0f St reet ) when the collection is loaded.
Sof t war e hasamap of Ver si onswhich key isthe Ver si on codeNane.

Unless the collection is a generic, you will have to definet ar get Enti ty. Thisis aannotation attribute that take
the target entity classasavalue.

One-to-many

One-to-many associations are declared at the property level with the annotation @neTonmany. One to many asso-
ciations may be bidirectional.

Bidirectional

Since many to one are (almost) always the owner side of a bidirectional relationship in the EJB3 spec, the one
to many association is annotated by @neToMany( nappedBy=. .. )

@ntity
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public class Troop {
@neToMany( mappedBy="troop")
publ i c Set <Sol di er > get Sol di ers() {

}

@ntity

public class Sol dier {
@manyToOne
@oi nCol um( nane="t roop_fk")
public Troop get Troop() {

Tr oop has abidirectional one to many relationship with Sol di er through thet r oop property. You don't have to
(must not) define any physical mapping in the mappedBy Side.

To map a bidirectional one to many, with the one-to-many side as the owning side, you have to remove the
mappedBy element and set the many to one @oi nCol um as insertable and updatable to false. This solution is
obviously not optimized from the number of needed statements.

@ntity

public class Troop {
@neToMany
@oi nCol um( nane="troop_fk") //we need to duplicate the physical infornmation
public Set<Sol di er> get Sol diers() {

}

@ntity

public class Soldier {
@mnyToOne
@oi nCol um( nane="troop_f k", insertabl e=fal se, updatabl e=fal se)
public Troop getTroop() {

Unidirectional

A unidirectional one to many using aforeign key column in the owned entity is not that common and not really
recommended. We strongly advise you to use a join table for this kind of association (as explained in the next
section). Thiskind of association is described through a @oi nCol um

@ntity

public class Custoner inplenents Serializable {
@neToMany(cascade=CascadeType. ALL, fetch=FetchType. EAGER)
@oi nCol um( nanme="CUST_I D")
publ i c Set<Ti cket> getTickets() {

}

@ntity

public class Ticket inplenents Serializable {
. //no bidir

}

Cust omer describes a unidirectional relationship with Ti cket using the join column CUST_I D.
Unidirectional with join table

A unidirectional one to many with join table is much preferred. This association is described through an
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@oi nTabl e.

@ntity()
public class Trainer {
@neToMany
@oi nTabl e(
t abl e=@abl e( nanme="Tr ai nedMonkeys"),
joinColums = { @oi nCol um( nanme="trainer_id") },
i nver seJoi nCol utms = @oi nCol um( nanme="nonkey_i d")

)

publ i c Set <Monkey> get Tr ai nedMonkeys() {

}

@ntity

public class Mnkey {
. //no bidir

}

Trai ner describes a unidirectional relationship with Mnkey using the join table Tr ai nedMbnkeys, with a for-
eign key trainer_id to Trainer (joinColumms) and a foreign key nonkey_id tO Monkey
(i nver sej oi nCol urms).

Defaults

Without describing any physical mapping, a unidirectional one to many with join table is used. The table name
is the concatenation of the owner table name, _, and the other side table name. The foreign key name(s) referen-
cing the owner table is the concatenation of the owner table, , and the owner primary key column(s) name.
The foreign key name(s) referencing the other side is the concatenation of the owner property name, _, and the
other side primary key column(s) name. A unique constraint is added to the foreign key referencing the other
side table to reflect the one to many.

@ntity()
public class Trainer {
@neToMany
publ i c Set <Ti ger> get Trai nedTi gers() {

}

@ntity

public class Tiger {
. //no bidir

}

Trai ner describes a unidirectional relationship with Ti ger using the join table Tr ai ner _Ti ger, with a foreign
key trainer_i d to Trai ner (table name, _, trainer id) and aforeign key t r ai nedTi gers_i d tO Monkey (property
name, _, Tiger primary column).

Many-to-many
Definition

A many-to-many association is defined logically using the @anyToMany annotation. Y ou also have to describe
the association table and the join conditions using the @oi nTabl e annotation. If the association is bidirectional,
one side has to be the owner and one side has to be the inverse end (ie. it will be ignored when updating the re-
lationship values in the association table):

Hibernate 3.1 beta 7 18



Entity Beans

@ntity
public class Enployer inplenents Serializable {
@mny ToMany (
target Entity=org. hi bernate.test.netadata. manyt omany. Enpl oyee. cl ass,
cascade={ CascadeType. CREATE, CascadeType. VERGE}
)
@oi nTabl e(
t abl e=@abl e( nane="EMPLOYER_EMPLOYEE") ,
j oi nCol utms={ @oi nCol uMm( nane="EMPER | D")},
i nver seJoi nCol ums={ @oi nCol um( nane="EMPEE_I| D") }
)
public Collection get Enpl oyees() {
return enpl oyees;

}
}
@ntity
public class Enpl oyee inplenents Serializable {
@manyToMany (
cascade={ CascadeType. CREATE, CascadeType. VERGE},
mappedBy="enpl oyees"
target Entity=Enpl oyer. cl ass
)
public Collection get Enpl oyers() {
return enpl oyers;
}
}

We've already shown the many declarations and the detailed attributes for associations. We'll go deeper in the
@oi nTabl e description, it defines a @rabl e, an array of join columns (an array in annotation is defined using {
A, B, C}), and an array of inverse join columns. The latter ones are the columns of the association table which
refer to the Enpl oyee primary key (the "other side'").

As seen previoudly, the other side don't have to (must not) describe the physical mapping: a simple nappedBy
argument containing the owner side property name bind the two.

Default values

As any other annotations, most values are guessed in a many to many relationship. Without describing any
physical mapping in a unidirectional many to many the following rules applied. The table name is the concaten-
ation of the owner table name, _ and the other side table name. The foreign key name(s) referencing the owner
table is the concatenation of the owner table name, _ and the owner primary key column(s). The foreign key
name(s) referencing the other side is the concatenation of the owner property name, _, and the other side
primary key column(s). These are the same rules used for a unidirectional one to many relationship.

@ntity()

public class Store {
@manyToMany(cascade = CascadeType. PERSI ST)
public Set<City> getlnplantedin() {

}
}

@ntity()
public class Gty {

. I/no bidirectional relationship
}
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A Store_Tabl e is used as the join table. The Store_i d column is a foreign key to the Store table. Theim
pl ant edl n_i d column isaforeign key tothe ci ty table.

Without describing any physical mapping in a bidirectional many to many the following rules applied. The ta-
ble name is the concatenation of the owner table name, _ and the other side table name. The foreign key
name(s) referencing the owner table is the concatenation of the other side property name, _, and the owner
primary key column(s). The foreign key name(s) referencing the other side is the concatenation of the owner
property name, _, and the other side primary key column(s). These are the same rules used for a unidirectional
oneto many relationship.

@ntity()

public class Store {
@manyToMany(cascade = {CascadeType. PERSI ST, CascadeType. VERGE})
publ i ¢ Set <Cust oner > get Custoners() {

}
}

@ntity()

public class Customer {
@mnyToMany( mappedBy="cust onmer s")
public Set<Store> getStores() {

}

A Store_custoner isused as the join table. The stores_i d column is a foreign key to the St ore table. The
cust oners_i d column isaforeign key tothe G ty table.

Transitive persistence with cascading

You probably have noticed the cascade attribute taking an array of CascadeType as a value. The cascade
concept in EJB3 is very is similar to the transitive persistence and cascading of operations in Hibernate, but
with dlightly different semantics and cascading types.

e CascadeType.PERSIST: cascades the persist (create) operation to associated entities persist() is called or if
the entity is managed

e CascadeType. MERGE: cascades the merge operation to associated entities if merge() is called or if the en-
tity is managed

e CascadeType.REMOVE: cascades the remove operation to associated entities if delete() is called
« CascadeType.REFRESH: cascades the refresh operation to associated entitiesif refresh() is called

e CascadeType. ALL: al of the above

Please refer to the chapter 6.3 of the EJB3 specification for more information on cascading and create/merge
semantics.

Association fetching

You have the ability to either eagerly or lazily fetch associated entities. The f et ch parameter can be set to
Fet chType. LAZY Or Fet chType. EAGER. EAGER Will try to use an outer join select to retrieve the associated ob-
ject, while LAzy is the default and will only trigger a select when the associated object is accessed for the first
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time. EJBQL also hasaf et ch keyword that allows you to override laziness when doing a particular query. This
isvery useful to improve performance and is decided on a use case to use case basis.

2.2.6. Mapping composite primary and foreign keys

Composite primary keys use a embedded class as the primary key representation, so you'd use the @d and
@nbeddabl e annotations. Alternatively, you can use the @nbedded! d annotation. Note that the dependent class
has to be serializable and implements equal s() /nashCode() . You can also use @ dd ass as described in Map-
ping identifier properties.

@ntity
public class Regional Article inplenents Serializable {
@d
public Regional ArticlePk getPk() { ... }
}
@nbeddabl e(access = AccessType. Fl ELD)
public class Regional ArticlePk inplements Serializable { ... }
or dternatively
@ntity
public class Regional Article inplenents Serializable {
@nbedded! d
public Regional ArticlePk getPk() { ... }
}
public class Regional ArticlePk inplements Serializable { ... }

@nbeddabl e can define either afield or a property access strategy for the component. Composite foreign keys
(if not using the default sensitive values) are defined on associations using the @oi nCol ums element, which is
basically an array of @oi nCol umm. It is considered a good practice to express r ef er encedCol urnNarres expli-
citly. Otherwise, Hibernate will suppose that you use the same order of columns as in the primary key declara-
tion.

@ntity(access = AccessType. FlI ELD)

public class Parent inplenments Serializable {
@d
public ParentPk id;
public int age;

@neToMany(cascade=CascadeType. ALL)
@oi nCol ums ({

@oi nCol um(nane="parentCivility", referencedCol umName = "isMale"),
@oi nCol utm( nane="par ent Last Name", referencedCol umNane = "| ast Nane"),
@oi nCol uMm( nane="parent Fi rst Nane", referencedCol umNane = "firstNane")

})

public Set<Child> children; //unidirectional

@ntity(access = AccessType. FlI ELD)
public class Child inplenents Serializable {
@d(generate = Generator Type. AUTO
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public Integer id;

@manyToOne
@oi nCol ums ({

@oi nCol um(nane="parentCivility", referencedCol umName = "isMle"),
@oi nCol um( nane="par ent Last Nane", referencedCol umNanme = "| ast Nane"),
@oi nCol um( nane="par ent Fi r st Name", referencedCol uimmNanme = "firstName")

})

public Parent parent; //unidirectional

@nbeddabl e(access = AccessType. Fl ELD)

public class ParentPk inplenents Serializable {
String firstName;
String | ast Nane;

Note the explicit usage of ther ef er encedCol umNane.

2.2.7. Mapping secondary tables

Y ou can map a single entity bean to several tables using the @econdar yTabl e Or @econdar yTabl es class level
annotations. To express that a column isin a particular table, use the secondar yTabl e parameter of @ol urm or
@oi nCol um.

@ntity
@rabl e( nane="Mai nCat ")
@econdar yTabl es({
@econdar yTabl e( nanme="Cat 1", j oi n={ @oi nCol um( nanme="cat _i d", referencedCol umNane="id")),
@econdar yTabl e( nane="Cat 2", uni queConst rai nt s={ @Jni queConstr ai nt (col umNanes={"storyPart2"})})
})

public class Cat inplenments Serializable {

private Integer id;
private String nane;
private String storyPart1;
private String storyPart?2;

@d(generate = Generator Type. AUTO
public Integer getld() {

return id;
}

public String getNane() {
return nane;

}

@ol uim( secondar yTabl e="Cat 1")
public String getStoryPart1() {
return storyPart1;

}

@Col unm( secondar yTabl e=" Cat 2")

public String getStoryPart2() ({
return storyPart 2;

}

In this example, narme will bein Mai nCat Cat, st oryPart 1 will bein cat 1 and st oryPart 2 will bein cat 2. Cat 1
will be joined to Mai nCat using the cat _i d as aforeign key, and cat 2 using i d (ie the same column name, the
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Mai nCat id column has). Plus a unique constraint on st or yPar t 2 has been set.

Check out the JBoss EJB 3 tutoria or the Hibernate Annotations unit test suite for more examples.

2.3. Mapping Queries

2.3.1. Mapping EJBQL/HQL queries

You can map EJBQL/HQL queries using annotations. @anmedQuery and @amedQuer i es can be defined at the
class or at the package level. However their definitions are global to the session factory/entity manager factory
scope. A named query is defined by its name and the actual query string.

j avax. per si st ence. NanedQueri es(
@ avax. persi st ence. NanedQuer y( nane="pl ane. get Al | ", queryString="select p from Pl ane p")
)

package org. hi bernate.test.annotations. query;

@ntity
@amedQuer y( nane="ni ght . nor eRecent Than", queryString="select n from N ght n where n.date >= :date")
public class N ght {

}

public class MyDao {
doStuff () {
Query g = s.get NamedQuery("ni ght.noreRecent Than");
g.setDate( "date", aMnthAgo );
List results = qg.list();

2.3.2. Mapping native queries

Y ou can a'so map a native query (ie aplain SQL query). To achieve that, you need to describe the SQL result-
set structure using @ql Resul t Set Mappi ng. Like @amedQuery, a @ql Resul t Set Mappi ng can be defined at
both package level or class level. However its scope is global to the application. Aswe will see, aresul t Set -
Mappi ng parameter is defined the @anedNativeQuery, it represents the name of a defined
@ql Resul t Set Mappi ng. The resultset mapping declares the entities retrieved by this native query. Each field of
the entity is bound to an SQL alias (or column name). All fields of the entity including the ones of subclasses
has to be present in the SQL query. Field definitions are optiona provided that they map to the same column
name as the one declared on the class property.

@NanedNat i veQuer y( name="ni ght &rea", queryString="select night.id nid, night.night_duration, "
+ " night.night_date, area.id aid, night.area_id, area.nane "
+ "from N ght night, Area area where night.area_id = area.id", resultSetMpping="]joi nMappi ng")
@ql Resul t Set Mappi ng( name="j oi nMappi ng", entities={
@ntityResul t (nane="org. hi bernate.test.annotations.query.Nght", fields = {
@i el dResul t (name="i d", colum="nid"),
@i el dResul t (nane="dur ati on", colum="ni ght_duration"),
@i el dResul t (name="dat e", col um="ni ght _date"),
@i el dResul t (nane="area", colum="area_id"),
di scri m nat or Col um="di sc"

1),
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@ntityResul t (name="org. hi bernate. test. annotati ons. query. Area", fields = {
@i el dResul t (nane="id", colum="aid"),
@i el dResul t (name="nane", col um="nane")

1)
}

In the above example, the ni ght &ar ea named query use the j oi nMappi ng result set mapping. This mapping re-
turns 2 entities, Ni ght and Area, each property is declared and associated to a column name, actually the
column name retrieved by the query. Let's now see an implicit declaration of the property / column.

@ntity

@9ql Resul t Set Mappi ng(name="inplicit", entities=@ntityResult(name="org. hibernate.test.annotations. quel
@amedNat i veQuery(name="i nplicitSanpl e", queryString="select * from SpaceShi p", resultSetMappi ng="i npl

public class SpaceShip {
private String nane;
private String nodel;
private doubl e speed;

@ d(generate = Generat or Type. NONE)
public String getName() ({
return nane;

}

public void setName(String nane) {
thi s. nane = nane;

}

@col um( name="nodel _txt")
public String getMdel () {
return nodel ;

}

public void setMdel (String nodel) {
thi s. nbpdel = nodel ;

}

publ i ¢ doubl e get Speed() {
return speed;
}

public void set Speed(doubl e speed) {
this. speed = speed;
}

In this example, we only describe the entity member of the result set mapping. The property / column mappings
is done using the entity mapping values. In this case the nodel property is bound to the model _t xt column.

If you retrieve asingle entity and if you use the default mapping, you can use theresul t O ass attribute instead
of resul t Set Mappi ng:

@anedNat i veQuer y(nane="i npl i ci t Sanpl e", queryString="sel ect * from SpaceShip",
resul t d ass=SpacesShi p. cl ass)
public class SpaceShip {

2.4. Hibernate Annotation Extensions

Hibernate 3.1 offers a variety of additional annotations that you can mix/match with your EJB 3 entities. They
have been designed as a natural extension of EJB3 annotations.

To empower the EIB3 capabilities, hibernate provides specific annotations that match hibernate features. The
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or g. hi ber nat e. annot at i ons package contains all these annotations extensions.

2.4.1. Entity

Y ou can fine tune some of the actions done by Hibernate on entities beyond what the EIJB3 spec offers.

@r g. hi bernat e. annot at i ons. Ent i t y adds additional metadata that may be needed beyond what is defined in
the standard @ntity

e mutable: whether this entity is mutable or not
e dynamiclnsert: alow dynamic SQL for inserts
e dynamicUpdate: allow dynamic SQL for updates

» selectBeforeUpdate: Specifies that Hibernate should never perform an SQL UPDATE unless it is certain
that an object is actually modified.

« polymorphism: whether the entity polymorphism is of PolymorphismTypelMPLICIT (default) or Poly-
morphismType.EXPLICIT

« persister: alow the overriding of the default persister implementation

» optimisticLock: optimistic locking strategy (OptimisticLockType.VERSION, OptimisticLockType.NONE,
OptimisticLockType.DIRTY or OptimisticLockType ALL)

Note

@javax.persistence.Entity is still mandatory, @org.hibernate.annotations.Entity is not a replacement.
Here are some additional Hibernate annotation extensions

@r g. hi ber nat e. annot at i ons. Bat chSi ze alows you to define the batch size when fetching instances of this
entity ( eg. @at chSi ze(si ze=4) ). When loading a given entity, Hibernate will then load all the uninitialized
entities of the same type in the persistence context up to the batch size.

@r g. hi ber nat e. annot at i ons. Proxy defines the laziness attributes of the entity. lazy (default to true) define
whether the classislazy or not. proxyClassName is the interface used to generate the proxy (default is the class
itself).

@r g. hi bernat e. annot at i ons. Wher e defines an optional SQL WHERE clause used when instances of this
classisretrieved.

@r g. hi ber nat e. annot at i ons. Check defines an optional check constraints defined in the DDL statetement.

@nDel et e(act i on=0nDel et eAct i on. CASCADE) 0on joined subclasses: use a SQL cascade delete on deletion in-
stead of the regular Hibernate mechanism.

@abl e(nane="t abl eNane", indexes = { @ndex(nane="index1", columNanmes={"columl", "colum2"}
) } ) creates the defined indexes on the columns of table tableName. This can be applied on the primary table
or any secondary table. The @rabl es annotation alows your to apply indexes on different tables. This annota-
tion is expected where @ avax. persistence. Table Or @ avax. persi st ence. Secondar yTabl e(S) Occurs.
@r g. hi ber nat e. annot at i ons. Tabl e iSacomplement, not areplacement to @ avax. per si st ence. Tabl e
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@ntity
@Bat chSi ze(si ze=5)
@r g. hi ber nat e. annot ati ons. Entity(
sel ect Bef oreUpdate = true,
dynami cl nsert = true, dynam cUpdate = true,
optimsticLock = OptimsticLockType. ALL,
pol ymor phi sm = Pol ynor phi sniType. EXPLI CI T)
@\her e(cl ause="1=1")
@r g. hi ber nat e. annot ati ons. Tabl e( nanme="Forest", indexes = { @ ndex(nanme="idx", columNanes =
public class Forest { ... }

@ntity
@ nheritance(

strat egy=I nheritanceType. JO NED
public class Vegetable { ... }

@ntity
@nDel et e(acti on=0nDel et eAct i on. CASCADE)
public class Carrot extends Vegetable { ... }

2.4.2. |dentifier

@r g. hi bernat e. annot ati ons. Generi cGenerator all ows you to define an Hi bernate specific id generator.

@ d( gener at or ="syst em uui d")
@zeneri cGener at or (nanme="system uui d*, strategy = "uuid")
public String getld() {

@ d( gener at or =" hi bseq")

@zeneri cGener at or (nanme="hi bseq", strategy = "seqghil 0",
paraneters = {
@par anet er (name="max_I| 0", value = "5"),

@par anet er (nane="sequence", val ue="heybabyhey")

}

)
public Integer getld() {

st rat egy iS the short name of an Hibernate3 generator strategy or the fully qualified class name of an | dent i -
fi er Gener at or implementation. Y ou can add some parameters through the par anet er s attribute

2.4.3. Property

Formula

Sometimes, you want the Database to do some computation for you rather than in the VM, you might also cre-
ate some kind of virtual column. Y ou can use a SQL fragment (aka formula) instead of mapping a property into
acolumn. Thiskind of property isread only (its value is calculated by your formula fragment).

@-ornmul a("obj _I ength * obj _height * obj _w dth")
public | ong get Qbj ect Vol unme()

The SQL fragment can be as complex as you want avec even include subsel ects.

Type

@r g. hi bernat e. annot at i ons. Type overrides the default hibernate type used: this is generally not necessary
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since the type is correctly inferred by Hibernate. Please refer to the Hibernate reference guide for more inform-
ations on the Hibernate types.

@r g. hi bernat e. annot ati ons. TypeDef and @r g. hi ber nat e. annot at i ons. TypeDefs alows you to declare
type definitions. These annotations are placed at the class or package level. Note that these definitions will be
global for the session factory (even at the class level) and that type definition has to be defined before any us-

age.

@ypeDef s(

{
@ypeDef (
nane="caster",
typed ass = CasterStringType. cl ass,
paranmeters = {
@par anet er (nane="cast", val ue="I|ower")
}

)
}
)

package org. hi bernate.test.annotations.entity;

public class Forest {

@ype(type="caster")
public String getSmall Text () {

When using composite user type, you will have to express column definitions. The @wol ums has been intro-
duced for that purpose.

@vype(type="org. hi bernate.test.annotations. entity. MonetaryAmunt User Type")
@ol unms(col ums = {

@ol utm( nane="r _anount"),

@Col uim( nane="r _currency")

b
publ i ¢ Monet ar yAnount get Anount () {

return anount;

}

public class MnetaryAmunt inplenents Serializable {
private BigDeci mal anobunt;
private Currency currency;

Index

You can define an index on a particular column using the @ ndex annotation on a one column property, the
columnNames attribute will then be ignored

@Col unm( secondar yTabl e="Cat 1")

@ ndex( nane="st or yli ndex")

public String getStoryPart1() {
return storyPart1;

}

2.4.4. Inheritance

SINGLE_TABLE isavery powerful strategy but sometimes, and especialy for legacy systems, you cannot add

Hibernate 3.1 beta 7 27



Entity Beans

an additional discriminator column. For that purpose Hibernate has introduced the notion of discriminator for-
mula: @i scri mi nat or For mul a is a replacement of @i scri ni nat or Col urm and use a SQL fragment as a for-
mulafor discriminator resolution (no need to have a dedicated column).

@ntity
@i scrim nator Forum a("case when forest _type is null then 0 el se forest_type end")
public class Forest { ... }

2.4.5. Association related annotations

By default, when Hibernate cannot resolve the association because the expected associated element is not in
database (wrong id on the association column), an exception is raised by Hibernate. This might be inconvenient
for lecacy and badly maintained schemas. Y ou can ask Hibernate to ignore such elements instead of raising an
exception using the @t Found annotation. This annotation can be used on a @neToe (with FK), @anyTone,
@neToMany Or @/kany ToMany association.

@ntity
public class Child {

@manyToOne
@Not Found( acti on=Not FoundAct i on. | GNORE)
public Parent getParent() { ... }

2.4.6. Collection related annotations

Parameter annotations

It ispossibleto set

the batch size for collections using @BatchSize

e thewhere clause, using @Where

the check clause, using @Check

the SQL order by clause, using @OrderBy

the delete cascade strategy through @OnDel ete(action=OnDeleteAction.CASCADE)

You can also declare a sort comparator. Use the @ort annotation. Expressing the comparator type you want
between unsorted, natural or custom comparator. If you want to use your own comparator implementation,
you'll aso have to express the implementation class using the conpar at or attribute.

@neToMany(cascade=CascadeType. ALL, fetch=FetchType. EAGER)
@oi nCol uMm( nane="CUST_I| D")
@ort (type = Sort Type. COVPARATOR, conparator = Ti cket Conpar ator. cl ass)
@\Wher e(cl ause="1=1")
@nDel et e(acti on=0nDel et eAct i on. CASCADE)
public SortedSet <Ti cket > get Ti ckets() {
return tickets;

}

Please refer to the previous descriptions of these annotations for more informations.
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Extra collection types

Beyond EJB3, Hibernate Annotations supportstrue Li st and Array. Map your collection the same way as usual
and add the @I ndexCol um. This annotation allows you to describe the column that will hold the index. You
can also declare the index value in DB that represent the first element (aka as base index). The usual valueiso
or 1.

@neToMany(cascade = CascadeType. ALL)
@ ndexCol um(name = "drawer_position", base=1)
public List<Drawer> getDrawers() {
return drawers;
}

Note
If you forgot to set @ ndexCol umm, the bag semantic is applied

Hibernate Annotations also supports collections of core types (Integer, String, Enums, ...), collections of em-
beddable objects and even arrays of primitive types. Thisis known as collection of elements.

A collection of elements as to be annotated as @ol | ect i onCf El enent s (as a replacement of @neToMany) TO
define the collection table, the @oi nTabl e annotation is used on the association property, j oi nCol ums defines
the join columns between the entity primary table and the collection table (inverseJoincolumn is useless and
should be left empty). For collection of core types or array of primitive types, you can override the element
column definition using a @ol um on the association property. Y ou can also override the columns of a collec-
tion of embeddable object using @t t ri but eOverri de.

@ntity
public class Boy {
private Integer id;
private Set<String> ni ckNames = new HashSet <String>();
private int[] favoriteNunbers;
private Set<Toy> favoriteToys = new HashSet <Toy>();
private Set<Character> characters = new HashSet <Character>();

@ d(gener at e= Gener at or Type. AUTO)
public Integer getld() {

return id;
}

@ol | ecti onCf El enent s
public Set<String> getN ckNames() ({
return ni ckNanes;

}

@ol | ecti onCr El enent s
@oi nTabl e(

t abl e=@abl e( nane="BoyFavorit eNunbers"),

j oi nCol utTms = @oi nCol um( nane="Boyl d")
)
@ol utm(nane="favoriteNunber", null abl e=fal se)
@ ndexCol um( nane="nbr _i ndex")
public int[] getFavoriteNunmbers() {

return favoriteNunbers;

}
@ol | ecti onCf El enment s
@\ttributeOverride( nane="serial", colum=@ol um(nane="serial_nbr") )

publ i c Set <Toy> get FavoriteToys() {
return favoriteToys;
}

@ol | ecti onCf El ement s
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publ i c Set <Character> get Characters() {
return characters;

}
.

publ i c enum Character {
CGENTLE,
NORMAL,
AGGRESSI VE,
ATTENTI VE,
VI OLENT,
CRAFTY

}

@nbeddabl e(access = AccessType. Fl ELD)
public class Toy {

public String name;

public String serial;

publ i c bool ean equal s((bject 0) {
if ( this == 0 ) return true;
if (o==null || getCass() != o.getdass() ) return fal se;

final Toy toy = (Toy) o;

if ( !'name.equal s( toy.name ) ) return fal se;
if ( !serial.equals( toy.serial ) ) return false;

return true;

public int hashCode() {
int result;
result = name. hashCode();
result = 29 * result + serial.hashCode();
return result;

Note

Previous versions of Hibernate Annotations used the @neToMany to mark a collection of elements. Due
to semantic inconsistencies, we've introduced the annotation @ol | ecti onOf El enent s. Marking collec-
tions of elements the old way still work but is considered deprecated and is going to be unsupported in

future releases

2.4.7. Cache

In order to optimize your database accesses, you can activave the so called second level cache of Hibernate.

This cache is configurable on a per entity and per collection basis.

@r g. hi ber nat e. annot at i ons. Cache defines the caching strategy and region of a given second level cache.

This annotation can be applied on the root entity (not the sub entities), and on the collections.

@ntity
@ache(usage = CacheConcurrencyStrat egy. NONSTRI CT_READ_WRI TE)
public class Forest { ... }

@neToMany(cascade=CascadeType. ALL, fetch=FetchType. EAGER)
@oi nCol uMm( nane="CUST_I| D")
@ache(usage = CacheConcurrencyStrat egy. NONSTRI CT_READ WRI TE)
publ i c SortedSet <Ti cket > get Ti ckets() {

return tickets;

}
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@ache(
CacheConcurrencyStrategy usage(); (1)
String region() default ""; (2)
String include() default "all"; (3)

(1) usage: the given cache concurrency strategy (NONE, READ_ONLY, NONSTRICT_READ_WRITE,
READ_WRITE, TRANSACTIONAL)

(2) region (optional): the cache region (default to the fqcn of the class or the fg role name of the collection)

(3) include (optional): al to include all properties, non-lazy to only include non lazy properties (default al).

2.4.8. Filters

Hibernate has the notion of data filter that can be applied at runtime on a given session. Those filters has to be
defined first.

@r g. hi bernat e. annot ati ons. Fi | t er Def Or @il t er Def s define filter definition(s) used by filter(s) using the
same name. A filter definition has a name() and an array of parameters(). A @ar anDef has a name and a type.
You can aso define a defaultCondition() parameter for a given @i | t er Def to set the default condition to use
when none are defined inthe @i 1 ter. A @i | t er Def (S) can be defined at the class or package level.

We now need to define the SQL filter clause applied to either the entity load or the collection load. @il ter is
used and placed either on the entity or the collection element

@ntity
@i | t er Def (name="mi nLengt h", paraneters={ @ParanDef ( name="m nLength", type="integer" ) } )

@ilters( {

@i | t er (name="bet weenLengt h", condi tion=":m nLength <= |l ength and : maxLength >= | ength"),
@il ter(name="m nLength", condition=":m nLength <= | ength")

1)

public class Forest { ... }

2.4.9. Queries

Since Hibernate has more features on named queries than the one defined in the EJB3 specification,
@r g. hi bernat e. annot ati ons. NamredQuery, @r g. hi ber nat e. annot at i ons. NanmedQueri es,
@r g. hi bernate. annot ati ons. NanmedNat i veQuery and @r g. hi ber nat e. annot ati ons. NamedNat i veQueri es
have been introduced. They add some attributes to the standard version and can be used as a replacement:

« flushMode: define the query flush mode (Always, Auto, Commit or Never)

e cacheable: whether the query should be cached or not

» cacheRegion: cache region used if the query is cached

« fetchSize: JDBC statement fetch size for this query

e timeout: query time out

« callable: for native queries only, to be set to true for stored procedures

« comment: if comments are activated, the comment seen when the query is sent to the database.

« cacheMode: Cache interaction mode (get, ignore, normal, put or refresh)
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« readOnly: whether or not the elements retrievent from the query arein read only mode.
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Chapter 3. Hibernate Validator

Annotations are a very convenient and elegant way to specify invariant constraints for a domain model. Y ou
can, for example, express that a property should never be null, that the account balance should be strictly posit-
ive, etc. These domain model constraints are declared in the bean itself by annotating its properties. A validator
can then read them and check for constraint violations. The validation mechanism can be executed in different
layersin your application without having to duplicate any of these rules (presentation layer, data access layer).
Hibernate Validator has been designed for that purpose.

Hibernate Vaidator works at two levels. First, it is able to check in-memory instances of a class for constraint
violations. Second, it can apply the constraints to the Hibernate metamodel and incorporate them into the gener-
ated database schema.

Each constraint annotation is associated to a validator implementation responsible for checking the constraint
on the entity instance. A validator can also (optionally) apply the constraint to the Hibernate metamodel, allow-
ing Hibernate to generate DDL that expresses the constraint. With the appropriate event listener, you can ex-
ecute the checking operation on inserts and updates done by Hibernate. Hibernate Validator is not limited to use
with Hibernate. Y ou can easily use it anywhere in your application.

When checking instances at runtime, Hibernate Validator returns information about constraint violations in an
array of 1 nval i dval ues. Among other information, the I nval i dval ue contains an error description message
that can embed the parameter values bundle with the annotation (eg. length limit), and message strings that may
be externalized to a Resour ceBundl e.

3.1. Constraints

3.1.1. What is a constraint?

A constraint is represented by an annotation. A constraint usually has some attributes used to parameterize the
constraints limits. The constraint apply to the annotated element.

3.1.2. Built in constraints

Hibernate Validator comes with some built-in constraints, which covers most basic data checks. As we'll see
later, you're not limited to them, you can in a minute write your own constraints.

Table 3.1. Built-in constraints

Annotation Apply on Runtime checking Hibernate M etadata im-
pact
@Length(min=, max=)  property (String) check if the string length Column length will be set
match the range to max

@Max(vaue=) property (numeric or check if the value is less Add acheck constraint on

string representation of a than or equals to max the column
numeric)

@Min(value=) property  (numeric or check if thevalueis more Add acheck constraint on

string representation of a| than or equalsto min the column
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Annotation Apply on Runtime checking Hibernate M etadata im-
pact
numeric)
@NotNull property check if the value is not Column(s) are not null
null
@Past property (date or calen- check if the date isin the Add acheck constraint on
dar) past the column
@Future property (date or calen- check if the date isin the none
dar) future
@Pattern(regex="regexp" | property (string) check if the property none

, flag=)

@Range(min=, max=)

@Size(min=, max=)

@AssertFalse

@AssertTrue

@Valid

property  (numeric or
string representation of a
nuMeric)

property (array, collec-

tion, map)

property

property

property (object)

match the regular expres-
sion given a match flag

(see

java. util.regex. Patte
rn)

check if the value is

between min and max
(included)

check if the element size
is between min and max
(included)

check that the method
evauates to false (useful
for constraints expressed
in code rather than an-
notations)

check that the method
evaluates to true (useful
for constraints expressed
in code rather than an-
notations)

Perform validation re-
cursively on the associ-
ated object

Add a check constraint on
the column

none

none

none

none

3.1.3. Error messages

Hibernate Validator comes with a default set of error messages transated in a few languages (if yours is not
part of it, please sent us a patch). You can override those messages by creating a Val i dat or Mes-
sages. properties or (val i dat or Messages_| oc. properti es) out of
org. hi bernat e. val i dat or. resour ces. Def aul t Val i dat or Messages. properties and change the appropriate
keys. Y ou can even add your own additional set of messages while writing your validator annotations.

Alternatively you can provide a Resour ceBundl e while checking programmatically the validation rules on a
bean.
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3.1.4. Writing your own constraints

Extending the set of built-in constraints is extremely easy. Any constraint consists of two pieces: the constraint
descriptor (the annotation) and the constraint validator (the implementation class). Here is a simple user-
defined descriptor:

@/al i dat or Cl ass(Capi talizedValidator.class)
@rar get ( METHOD)
@Rret ent i on( RUNTI MVE)
@ocunent ed
public @nterface Capitalized {
CapitalizeType type default Capitalize. Fl RST;
String nessage() default "has incorrect capitalization";

t ype isaparameter describing how the property should to be capitalized. Thisis auser parameter fully depend-
ant on the annotation business.

nessage iS the default string used to describe the constraint violation and is mandatory. Y ou can hard code the
string or you can externalize part/all of it through the Java ResourceBundle mechanism. Parameters values are
going to be injected inside the message when the { par anet er} string isfound (in our example Capi t al i zat i on
is not {type} would generate Capitalization is not FIRST), externaizing the whole string in val i d-
at or Messages. proper ti es iSconsidered good practice. See Error messages.

@/al i dat or d ass(Capi talizedValidator. cl ass)

@rar get ( METHOD)

@Rret ent i on( RUNTI MVE)

@ocunent ed

public @nterface Capitalized {
CapitalizeType type default Capitalize.Fl RST;
String nessage() default "{validator.capitalized}";

#i n Val i dat or Messages. properties
val i dator. capitalized=cCapitalization is not {type}

Asyou can seethe{} notation isrecursive.

To link adescriptor to its validator implementation, we use the @val i dat or  ass meta-annotation. The validat-
or class parameter must name a class which implements val i dat or <Const r ai nt Annot at i on>.

We now have to implement the validator (ie. the rule checking implementation). A validation implementation
can check the value of the a property (by implementing Pr oper t yConst r ai nt ) and/or can modify the hibernate
mapping metadata to express the constraint at the database level (by implementing Per si st ent Cl assCon-
straint).

public class LengthValidator
i npl enent s Val i dat or <Capi tal i zed>, PropertyConstraint {
private CapitalizeType type;

//part of the Validator<Annotation> contract,

/lallows to get and use the annotation val ues

public void initialize(Capitalized paraneters) {
type = paraneters.type();

}

/I part of the property constraint contract

public bool ean isValid(Onject value) {
if (value==null) return true;
if ( !'(value instanceof String) ) return false;
String string = (String) val ue;
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if (type == CapitalizeType. ALL) {
return string.equal s( string.toUpperCase() );

}
el se {
String first = string.substring(0,1);
return first.equal s( first.toUpperCase();
}

Theisvalid() method should return false if the constraint has been violated. For more examples, refer to the
built-in validator implementations.

We only have seen property level validation, but you can write a Bean level validation annotation. Instead of
receiving the return instance of a property, the bean itself will be passed to the validator. To activate the valida-
tion checking, just annotated the bean itself instead. A small sample can be found in the unit test suite.

3.1.5. Annotating your domain model

Since you are already familiar with annotations now, the syntax should be very familiar.

public class Address {
private String |inel;
private String |ine2;
private String zip;
private String state;
private String country;
private |ong id,;

/1 a not null string of 20 characters maxi num
@.engt h( max=20)
@\ot Nul |
public String getCountry() {
return country;

}

/1 a non null string

@\ot Nul |

public String getLinel() {
return |linel;

}

/I no constraint

public String getLine2() {
return |ine2;

}

/1 a not null string of 3 characters naxi mum
@.engt h(max=3) @Not Nul |
public String getState() {
return state;
}

/1 a not null nuneric string of 5 characters naxi mum
[/ if the string is |onger, the message wl |
/I be searched in the resource bundle at key 'l ong'
@engt h(max=5, nessage="{l ong}")
@rattern(regex="[0-9]+")
@lot Nul |
public String getZp() {

return zip;
}

/1 shoul d al ways be true
@\ssert True
public bool ean isValid() {

Hibernate 3.1 beta 7 36



Hibernate Validator

return true;

}
/! a nuneric between 1 and 2000
@d @1n(1)
@Range( max=2000)
public long getld() {
return id;
}

While the example only shows public property validation, you can a so annotate fields of any kind of visibility.

@Y BeanConst r ai nt ( max=45)
public class Dog {
@\ssert True private bool ean i sMal e;
@ot Nul | protected String getName() { ... };

}

Y ou can also annotate interfaces. Hibernate Validator will check all superclasses and interfaces extended or im-
plemented by a given bean to read the appropriate validator annotations.

public interface Named {
@Not Nul | String getNane();

}
public class Dog inplenments Naned {
@\ssert True private bool ean i sMal e;

public String getNanme() { ... };

The name property will be checked for nullity when the Dog bean is validated.

3.2. Using the Validator framework

Hibernate Validator is intended to be used to implement multi-layered data validation, where we express con-
straints in one place (the annotated domain model) and apply them at various different layers of the application.

3.2.1. Database schema-level validation

Out of the box, Hibernate Annotations will tranglate the constraints you have defined for your entities into map-
ping metadata. For example, if a property of your entity is annotated @t Nul | , its columns will be declared as
not nul |l inthe DDL schemagenerated by Hibernate.

3.2.2. Hibernate event-based validation

Hibernate Validator has two built-in Hibernate event listeners. Whenever a Prel nsert Event Or PreUp-
dat eEvent occurs, the listeners will verify al constraints of the entity instance and throw an exception if any
constraint is violated. Basically, objects will be checked before any inserts and before any updates made by Hi-
bernate. Thisis the most convenient and the easiest way to activate the validation process. On constraint viola-
tion, the event will raise aruntime | nval i dSt at eExcept i on which contains an array of | nval i dval ues describ-
ing each failure.

Hibernate 3.1 beta 7 37



Hibernate Validator

<hi ber nat e- confi gurati on>
<event type="pre-update">
<l i stener
cl ass="org. hi bernat e. val i dat or. event . Val i dat ePr eUpdat eEvent Li st ener"/>
</ event >
<event type="pre-insert">
<l i stener
cl ass="org. hi bernat e. val i dat or. event . Val i dat ePr el nsert Event Li stener"/>
</ event >
</ hi ber nat e-confi gurati on>

Note

When using Hibernate Entity Manager, the Validation framework is activated out of the box. If the
beans are not annotated with validation annotations, there is no performance cost.

3.2.3. Application-level validation

Hibernate Validator can be applied anywhere in your application code.

Cl assVal i dat or personVal i dator = new Cl assVal i dator( Person.class );
Cl assVal i dat or addressValidator = new Cl assVal i dator ( Address. cl ass, ResourceBundl e. get Bundl e(" nmessag

I nval i dval ue[] vali dati onMessages = addressVal i dat or. getlnval i dval ues(address);

The first two lines prepare the Hibernate Validator for class checking. The first one relies upon the error mes-
sages embedded in Hibernate Validator (see Error messages), the second one uses a resource bundle for these
messages. It is considered a good practice to execute these lines once and cache the validator instances.

The third line actually validates the Addr ess instance and returns an array of | nval i dval ues. Your application
logic will then be able to react to the failure.

Y ou can aso check a particular property instead of the whole bean. This might be useful for property per prop-
erty user interaction

Cl assVal i dat or addressValidator = new Cl assVal i dator( Address.cl ass, ResourceBundl e. get Bundl e(" nmessag

/lonly get city property invalid val ues
I nval i dval ue[] validati onMessages = addressVal i dator. getlnval i dval ues(address, "city");

/lonly get potential city property invalid val ues
I nval i dval ue[] validati onMessages = addressVal i dat or. get Potenti al | nval i dval ues("city", "Paris")

3.2.4. Validation informations

As a validation information carrier, hibernate provide an array of | nval i dval ue. Each I nval i dval ue has a
buch of methods describing the individual issues.

get Beand ass() retrievesthe failing bean type
get Bean() retrieves the failing instance (if any ie not when using get Pot ent i anl nval i dval ues())
get Val ue() retrievesthefailing value

get Message() retrievesthe proper internationalized error message
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get Root Bean() retrieves the root bean instance generating the issue (useful in conjunction with @val i d), is null
if getPotentianinvalidVaues() is used.

get PropertyPat h() retrieves the dotted path of the failing property starting from the root bean
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Lucene is a high-performance Java search engine library available from the Apache Software Foundation. Hi-
bernate Annotations includes a package of annotations that allows you to mark any domain model object asin-
dexable and have Hibernate maintain a Lucene index of any instances persisted via Hibernate.

4.1. Using Lucene to index your entities

4.1.1. Annotating your domain model

First, we must declare a persistent class as @ ndexed:

@ntity
@ ndexed(i ndex="i ndexes/ essays")
public class Essay {

}

Thei ndex attribute tells Hibernate where the Lucene index is located (a directory on your file system). If you
wish to define a base directory for all lucene indexes, you can use the hi ber nat e. | ucene. i ndex_di r property
inyour configuration file.

Lucene indexes contain four kinds of fields: keyword fields, text fields, unstored fields and unindexed fields.
Hibernate Annotations provides annotations to mark a property of an entity as one of the first three kinds of in-
dexed fields.

@ntity
@ ndexed(i ndex="i ndexes/ essays")
public class Essay {

@d
@eywor d(i d=true)
public Long getld() { return id; }

@ext (nane="Abstract")
public String getSummary() { return sunmary; }

@ob
@nst or ed
public String getText() { return text; }

}
These annotations define an index with threefields: | d, Abst ract and Text .
Note: you must specify @eywor d(i d=t rue) on the identifier property of your entity class.
The analyzer class used to index the elements is configurable through the hi ber nat e. | ucene. anal yzer prop-

erty. If none defined, or g. apache. | ucene. anal ysi s. st andar d. St andar dAnal yzer isused as the default.

4.1.2. Enabling automatic indexing

Finally, we enable the LuceneEvent Li st ener for the three Hibernate events that occur after changes are com-
mitted to the database.
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<hi ber nat e- confi gurati on>

<event type="post-commt-update"

<l i stener
cl ass="org. hi bernate. | ucene. event. LuceneEvent Li st ener"/ >
</ event >
<event type="post-commt-insert"
<l i stener
cl ass="org. hi bernate. | ucene. event. LuceneEvent Li st ener"/ >
</ event >
<event type="post-commit-delete"
<l i stener
cl ass="org. hi bernate. | ucene. event. LuceneEvent Li st ener"/>
</ event >

</ hi ber nat e-confi gurati on>
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Appendix A. Compliance and limitations

Issue tracking numbers can be looked up in JIRA on http://www.hibernate.org/ if you want to verify the current
State.

3. lbeta7 Preview (13-12-2005)

* %

[ ANN-114] - NPE when SecondaryTabl e uses a non pk reference colum in @oi nCol um

[ ANN-115] - @ndex does not work on joi ncol utms

[ANN-117] - setOrphanDel ete not set causing sone del ete-orphan .clear() to fail

[ ANN-123] - Support for Generics superclass

[ ANN-124] - FIELD constant thing is wong in the doc

[ ANN- 133] - Bytecode enhancenent process adds non-transient properties to beans

[ ANN-135] - Inconsistent range check between Range Validator class and generated DDL.

[ ANN- 136] - Validator annotations not applied to the hibernate netanodel for id properties

[ ANN-139] - SINGLE_TABLE inheritance rai se an WongCl assException under certain circunstances

[ ANN-142] - Automatic Generation of Conposite IDs - Annonation declaration fails

[ ANN- 151] - <subcl ass extends= broken when using Annot ati onConfiguration

[ ANN- 152] - Indexes generated by the LuceneEventListener are deleted at startup (Mattias Arbin)
[ ANN-156] - MapKey Cannot Map @d when using @dd ass

[ ANN-165] - @ength(m n=4) ie wo nax generate a varchar (I nteger. MAX VALUE)

[ANN-171] - O ass cast exception during processing of non getter generic nethods

[ANN-173] - O assValidator.getlnvalidValues should not depend on equals() for circularity checl

****************Q
«

** New Feature
* [ANN-111] - add function for validating properties before bean creation
* [ANN-116] - fetch validators frominplenented interfaces
* [ANN-125] - Validator does not preserve nmethod hierarchy in InvalidVal ue[]
* [ANN-127] - Add @-uture
* [ANN-128] - Externalize EJB3 namings to Nam ngStrategy

** | npr ovenent
* [ANN-119] - Enbedded international error nessages
* [ANN-121] - Nanmed Queries shoul d be package | evel visible
[ ANN-126] - nention usage of columDefinition as part of @Colum in docs
[ ANN-138] - Support collections of value types with separate annotation
[ ANN- 148] - Enunilype shoul d be aware of DababaseMet adat a. st or esUpper Casel dentifiers() and co (Ti
[ ANN-149] - Do not check lazy/uninitialized fields in Validator
[ ANN- 153] - Customi ze the parent directory for indexes generated by LuceneEventListener (Matti a:
[ ANN-154] - Custoni ze Anal yzer subclass for the LuceneEventListener (Mttias Arbin)
[ ANN-168] - @ilterDef should support condition
[ ANN-170] - Keep user order of hbmfiles (to ease the typedef usage)

EE N T

3. 1bet a6 Previ ew (06-10-2005)
* ANN- 105 More exception handling i n Annotati onConfi guration
* ANN- 109 @ndex does not support join columms references
* ANN- 93 Make Hi bernate Validator Serializable Friendly

3. lbeta5 Previ ew (14-09-2005)
ANN- 70 Lucene integration
ANN- 13 Support for referencedCol umNane referenci ng non PK col ums for @manyToMany
ANN- 63 Use net adat a. get User Nane() when guessi ng Enum backi ng type (Scott Haug)
ANN- 38 Fi ni sh the optional =fal se support
ANN- 69 Expand the resource bundl e nmessage itself in the Validator framework
ANN- 68 Apply validator on a particular property (Jesus Marin)

Allow field validations and validate private method (Chris Wod)

ANN- 75 Support nanmed (native) query paraneters (from Carl os Gonzal ez)

ANN- 73 Use an eager strategy for the second join of a ManyToMany

ANN- 74 Al'l ow configuration artefacts (hbm classes) |oadi ng precedence

ANN- 79 Support col |l ection of conposite el enents

ANN- 19 Annot ati ons shoul d support collections of primtive and core types

ANN- 77 Support primtive arrays

L S I R I T R
>
2
N
[l
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ANN- 20 Support dotted annotation when using overriding (Al exei Akhounov)
ANN- 55 @Proxy annotati on shoul d take proxyd ass argunent

ANN-2 Bidirectional true @neToOne

ANN- 80 @\Not Found( act i on=Not FoundAct i on. | GNORE)

ANN- 57 @abl e i gnores unique contraint in association table

ANN- 3 Support of conponent inside SecondaryTabl e

ANN- 87 @ nheritanceJdoi nCol utm renane is i nconplete

ANN- 81 Col umbDefinition not assigned when usi ng @ol um and @oi nCol umm
ANN- 34 Second passes bi nded to HbnBi nder. SecondPass

NPE on I ndex and Uni que constrai ns when colum nane has case inconsi stency
ANN- 86 @ ndex not used on properties having no @ol um

ANN- 49 Super cl ass of Enbeddabl e not nmapped correctly (Al exei Akhounov)
ANN-66 Null enuns don't store to database correctly

ANN- 65 Val i dator ignores conponents (the DDL still ignores it)

ANN- 60 NPE when @nbeddabl eSupercl ass has a superclass @ntity

ANN- 90 nention usage of @Columm together with @d explicitly

ANN- 18 Docunent bean-|evel validator necanism

EE S T S I I I S T

3. 1bet a4 Previ ew (04-08-2005)

ANN- 54 EnuniType fails to find the Enumin set Paranet er Val ues(Properti es)

ANN- 32 Support index creation

ANN- 22 Hi bernate 3 Annotations should support all Id generators

ANN-51 redeclaring id in entity subclass raises O assCast Exception

ANN- 43 @vapKey throw exception if key is id or a conponent subproperty

ANN- 52 Exception when @ derBy contains the id property or a conponent subproperty

ANN- 13 Support for referencedCol umNane referenci ng non PK col uims for @anyToOne, @neToOne and @
ANN- 46 Rai se a warning on @ilter on subcl asses

ANN- 48 @Jni queConstrai nt reorders colums (Chris Wod)

ANN-6 enum di d not worked for enuns persisted in string based colums (MySqgl and Oracle)
ANN-8 array of primtive no |longer create a non null colum

ANN- 45 Proper support for @Basic byte[]

ANN-44 Don't mandate to |ist enbedded supercl asses

ANN-42 Don't mandate resultset to be defined before named native queries

ANN- 11 More robust support for enum persistence (w der range of SQL types)

HBX- 307 Renpve @eri alized and support @ob tagging of a serializable type

E R R D S T I . I N

3. 1bet a3 (24- 06- 2005)

Renanme @A\ssoci ati onTable to @oi nTabl e

HBX- 213 support of @dd ass

change targetEntity fromString to Cl ass

HBX- 305 Support Java5 Enuns

Add @Basi c(optional =fal se) and Lob(optional =fal se)

HBX- 284 Annot ati onOverride in inheritance in conjunction with @nbeddedSupercl ass

HBX-304 @A\ttributeOverride instead of @nbedded(override=@\ttributeOverride) or @nbeddedl d(...)
HBX-290 All collection binder exception now show the collection role

HBX-299 Fix test suite error on MySql

HBX- 302 @wbapKey(nane="propertyNane") to map a map using a property of the associated class as a ngj
HBX- 201 @ornula on properties or fields.

Support @ntityResult (discrim nator Col umm)

Rel ax List usage as per the spec (non indexed list are defaulted to bag semantic)

HBX- 300 enabl e HQL order by fragnent using @ avax. persistence. O der By

HBX- 298 FKs on associ ation tables are forced not null

HBX-297 Primitive types creates a non null constrained colum if defaulted and not SINGLE TABLE (HI
HBX- 287 @i scri m nat or For nul a

HBX- 205 @nDel et e(acti on=0nDel et eActi on. CASCADE) for joined subcl asses and col |l ections

Change @neToOne(usePkasFk=true) into @ri maryKeyJoi nCol umm

Renanme @ nheritanceJoi nCol um/ @ nheritanceJoi nCol utms to @ri mar yKeyJoi nCol um/ @i mar yKeyJoi nCol ul
Support @Basi c(tenporal Type=...)

HBX- 282 protect @mnyToMany from abusive not joined filters

Align with @lanmedNati veQuery/ @amedNat i veQueri es

HBX- 283 Better getter resolution

HBX- 75 Inplicit inheritance join colums declaration in conposite PK

HBX- 54 Explicit exception when @d is m ssing

HBX- 210 Fi x NPE when the @d was on the superclass of the root entity in conjonction with @neToOn¢
HBX- 280/ HBX- 157 Support @Enbeddabl edSuper cl ass

E I D D S . S I B N N I N S I I N I R .

3.0beta2 Preview (26-05-2005)

* Add the validate framework and bind it to the annotation binder.
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HBX- 199 Support @ol umms and thus multi-colum properties (ie conposite user types)

HBX- 206 Support @D derBy and @port

HBX- 203/ HBX- 81 Support Hi bernate cascade strategi es through @ascade (Pabl o Nussenmbaum

HBX- 47 Persist is cascaded on flush operation when using the EJB3 event |isteners

HBX- 125 Support for named native SQL queries (not Scalar results)

HBX- 225 @vype annotation now work for @d and @ersion (Pabl o Nussenmbaum Enmmanuel Ber nard)

HBX- 248 TABLE_PER CLASS no longer linmted to |l eaf entities and use uni on-subclass as its strategy
HBX- 186 i nheritance strategy no | onger have to be defined on every entity (only on root entry)
HBX- 53 Annot ated cl asses can be defined in any arbitrary order

Support Array through @ndexCol unm (Ant hony Patri ci 0)

HBX- 216 | gnore static fields and properties

HBX- 229/ HBX- 134 Filter javac generated nethods that conpensate type erasure aka bridge nethod (Roge
HBX- 184 Support List nmappings through @ ndexCol um (Matthiew | nger, Emmanuel Bernard)

HBX- 187 Move to a Col | ectionBi nder structure (Matthiew I nger, Enmanuel Bernard)

Fi x of CascadeType. REMOVE

L N S S I S

3.0betal Preview (07-04-2005) based on the EIJB3 Early Draft 2

* support paranmeters in @ype (HBX-197)

* support @ypeDef at package and cl ass |evel

* HBX- 166 support @ob for Character[],char[], String, byte[] and Byte[] (experinental)

* HBX- 159/ HBX- 140 add @ilter(s) and @il terDef(s) (Matthew Inger, Magnus Sandber g)

* HBX-44 @neToOne support conposite PK

* @neToOne is supported except for true bidirectional @neToOne

* Add @ache annotation: allow to define caching on root entities and on collections (,eg @ache(usa
* Support @neToMany default (ie using an association table)

* HBX- 164 insertabl e/ updat abl e of @oi nCol utm now work in @&anyToOne processing (Mario |vankovits, E
* HBX- 153 @d(generat e=Gener at or Type. AUTO, generator="my_potential _sequence") now work (Pabl o Nussen
* Support @hknyToMany wo @Associ ati onTable (ie defaul ts)

* Support @hnyToMany( mappedBy)

* Support @neToMany(mappedBy) (no Joi nCol utmm needed on the @neToMany si de)

* Appropriate default val ue when no @oinColum is defined in a ManyToOne

* renane @:xneratorTable to @&enerat edl dTabl e

* rename CREATE to PERSI| ST, add REFRESH cascade style

* support Mapping Defaults for Non-Rel ationship Fields or Properties algorithmas defined in the EJB
* support @perialized

* support @uob for java.sql.C ob and java. sql. Bl ob

* al |l ow enbedded obj ect declaration wo @nbeddabl e (if @nbedded or @nbeddedld is present in the pr¢
* support for @nbeddedl d

* rename DependentAttribute to AttributeOverride, Dependent to Enbedded and Dependent Obj ect to Embed
* support @mnyToOne in enbedded objects

* support for @anmedQuery and @anmedQueries (EIJBQ)

* nove javax.ejb.* into javax.persistence.* and update copyright header

3. 0al pha3 (28-02-2005)

* HBX-116 Support for Where clause in classes and col | ecti ons @Where(cl ause="")

* HBX-115 Support for class proxying configuration: @Uroxy(lazy=false, proxyC assName="ny.I|nterface")
* HBX-88 Support for hibernate type abstraction through @ype (only on basic properties for now

* HBX- 108 Support @BatchSi ze(size=n) for entities and collections

* HBX-107 i npl enents @rg. hi bernat e. annotations. Entity

* HBX- 103 handl e abstract classes

* HBX-83 precision & scale support for columm (Bogdan Ghidireac)

3. 0al pha2 (25-01-2005)

* HBX- 61 Support for @i queConstraint (except primaryKey=true)

* HBX- 60 Support for a proper @abl eGenerator (using MiltipleH LoPerTabl eGener at or)

* HBX- 63 Support @zenerator Tabl e

* HBX- 68 Add decl arative configuration of annotated cl asses

* HBX-74 Rol | back the HB-1315 fix: dialect no |onger have to be set in hibernate.properties

Hi ber nat e- annot at i ons- 3. Oal phal based on the EJB3 Early Draft 1 (6.01.2005)
* Support for EJB3 annotations:
- @ransi ent
- @ol um (not primaryKey)
- @oi nCol um (referencedCol umNane - only for a reference to a PK, not prinmaryKey)
- @fersion
- @asic
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- @ntity
- @abl e (not uni queConstraints)
- @\ccessType
- @d
- (@ascadeType
- @etchType
- @=xneratorType (NONE, |DENTITY, TABLE, SEQUENCE)
- @abl eGenerator (with scope visibility)
- @equenceCenerator (with scope visibility, does not support initialValue() and all ocationSize())
- *not* @seneratorTable (will have to wite a new Tabl eHi | oGenerator, but it can wait)
- @manyToOne (not optional)
- @neToMany (Set and Col |l ection, generics version or not, JoinColum not guessed)
- @neToOne
but not optional
no conposite PK/ FK
- @manyToMany
- (@°ssoci ationTable (Has to be on both sides)
- @nheritance
- @nheritanceType (has to be defined on every classes of the hierarchy for JO NED strat egy,
not very clear about the TABLE PER CLASS strategy)
- @i scrim nator Col um
- @ scrimnatorType
- @nheritanceJdoi nCol umm
- @ nheritancedoi nCol unms

this annotation for Conposite PK Entities has to be explicit, | do not respect the inplicit senal
- (@econdaryTabl e (@neToMany @oi nCol um(secondaryTabl e="..." does not work yet due to H3 core issut
- (@pecondar yTabl es

this annotation for Conposite PK Entities has to be explicit, | do not respect the inplicit senal
- @ependent Obj ect
- (@ependent

- (@ependentAttribute (only for basic properties as per the spec)
- @d in conjunction with @ependent Cbj ect (conposite primary keys)
- @oi nColums in conjunction with @anytoOne, @neToMany, @hanytoMany
- note that the conposite FK columms have to be in the sane table (no != secondary tables). Thi:

Still mssing or inconplete features conpared to the EIJB3 spec

- support for initialValue and allocationSize in @equenceGenerator (HBX-59)
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