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Disclaimer

This specification is in public draft stage. The content of this specification is subject to change. Specific areas cur-
rently at work include:

e XML deployment descriptor
» Extension for method parameters validation (see Appendix C)
» Exception cases

The JSR 303 expert group is seeking for feedbacks from the community on this specification. Direct feedbacks to
http://forum.hibernate.org/viewforum.php?=26. If privacy is a concern, consider using jsr-
303-comments@jcp.org.

1.0.Beta3.20090128 iv


http://forum.hibernate.org/viewforum.php?f=26

Introduction

This document is the specification of the Java API for JavaBean validation in Java EE and Java SE. The technical
objective of thiswork is to provide a class level constraint declaration and validation facility for the Java applica-
tion devel oper, aswell as a constraint metadata repository and query API.

1.1. Expert group

Thiswork is being conducted as part of JSR-303 under the Java Community Process Program. This specificationis
the result of the collaborative work of the members of the JSR 303 Expert Group. These include the following
present and former expert group members:

* Geert Bevin

¢ Emmanuel Bernard (Red Hat Middleware LLC) - Specification Lead
* Uri Boness

» Erik Brakkee (Ericsson AB)

e Ed Burns (Sun Microsystems, Inc.)

» Jason Carreira

¢ Robert Clevenger (Oracle - retired)

» LindaDeMichie (Sun Microsystems, Inc.)

* TimFennel

e Bharath Ganesh (Pramati Technologies)

¢ Romain Guy (Google Inc.)

¢ Robert Harrop

» Jacob J. Hookom

e BobLee(Googlelnc.)

e Craig R. McClanahan (Sun Microsystems, Inc.)

* Nidl K. Pemberton

1.0.Beta3.20090128 1



Introduction

* Steve Peterson

e Dhanji R. Prasanna (individual initially and then Google Inc.)
» Gerhard Petracek

+ Matt Raible

* Michael Nascimento Santos

»  Sebastian Thomschke

e Jon Wetherbee (Oracle)

1.2. Specification goals

Validating datais a common task that occurs throughout an application, from the presentation layer to the persist-
ence layer. Often the same validation logic is implemented in each layer, proving time consuming and error-prone.
To avoid duplication of these validations in each layer, developers often bundle validation logic directly into the
domain model, cluttering domain classes with validation code that is, in fact, metadata about the class itself.

This JSR defines a metadata model and API for JavaBean vaidation. The default metadata source is annotations,
with the ability to override and extend the meta-data through the use of XML validation descriptors.

The validation API developed by this JSR is not intended for use in any one tier or programming model. It is spe-
cifically not tied to either the web tier or the persistence tier, and is available for both server-side application pro-
gramming, as well asrich client Swing application developers. This APl is seen as a general extension to the Java-
Beans object model, and as such is expected to be used as a core component in other specifications. Ease of use and
flexibility are influencing the design of this specification.

1.3. How this document is organized

This document describes each aspect of the bean validation specification in a separate chapter. One should remem-
ber that the specification is a consistent whole.

Chapter 2 describes how constraints are defined.

Chapter 3 describes how a JavaBean class is decorated with annotations to describe constraints.
Chapter 4 describes how to programmatically validate a JavaBean.

Constraint metadata request APl describes how the metadata query APl works.

In Appendix A, key concepts are summarized. Some reviewers have found that reading the terminology section
first helps to better understand the specification.

JPA, JSF and EE integration proposals are present at Appendix D, Appendix E and Appendix F.

1.0.Beta3.20090128 2



Introduction

1.4. How to comment

The expert group is eager to receive feedbacks from readers. Feel free to contact us at ht-
tp://forum.hibernate.org/viewforum.php?=26. If privacy is aconcern, consider using jsr-303-comments@jcp.org.

1.0.Beta3.20090128 3
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Constraint Definition

Constraints are defined by the combination of a constraint annotation and a constraint validation implementation.
The constraint annotation is applied on types, methods, or fields.

Unless stated otherwise the default package name for the Bean Validation APIsisj avax. val i dati on.

2.1. Constraint annotation

A constraint on a JavaBean is expressed through one or more annotations. An annotation is considered a constraint
definition if its retention policy contains RUNTIME and if the annotation itself is annotated with
j avax. val i dati on. Constraint.

/**

* Link between a constraint annotation and its constraint validation inplenentations.
* <p/>

* A given constraint annotati on should be annotated by a @onstraint

* annotation which refers to its |list of constraint validation inplenmentation.
*

* @ut hor Enmanuel Bernard (enmmanuel at hibernate. org)

* @ut hor Gavin King

* @ut hor Hardy Ferentschik

*/

@ocunent ed

@rar get ({ ANNOTATI ON_TYPE })

@ret ent i on( RUNTI ME)

public @nterface Constraint {
/**
* ConstraintValidator classes nust reference distinct target types.
* |f two validators refer to the sane type, an exception will occur

*

* @eturn aray of ConstraintValidator classes inplenenting the constraint
*/
public C ass<? extends ConstraintValidator<?, ?>>[] validatedBy();

Constraint annotations can target any of the following El enent Types:

FI ELD for constrained attributes

e METHOD for constrained getters
e TYPE for constrained beans
e ANNOTATI ON_TYPE for constraints composing other constraints

While other El enent Types are not forbidden, the provider does not have to recognize and process constraints

1.0.Beta3.20090128 4



Constraint Definition

placed on such types.

Since a given constraint definition applies to one or more specific Java types, the JavaDoc for the constraint an-
notation should clearly state which types are supported. Applying a constraint annotation to an incompatible type
will raise a Unexpect edTypeFor Constrai nt Excepti on. Care should be taken on defining the list of Con-
strai nt Val i dat or . The type resolution algorithm (see Section 3.5.3) could lead to exceptions due to ambiguity.

2.1.1. Constraint definition properties

A constraint definition may have properties that can be specified at the time the constraint is applied to a JavaBean.
The properties are mapped as annotation elements. The annotation element names nessage and gr oups are con-
Sidered reserved names; annotation elements starting with val i d are not alowed; a constraint may use any other
element name for its parameters.

2.1.1.1. message
Every constraint annotation must define anessage element of type St ri ng.

String nmessage() default "{constraint.nmyConstraintFailure}";
The message element value is used to create the error message. See Section 4.3 for a detailed explanation.

2.1.1.2. groups

Every constraint annotation must define a gr oups element that specifies which processing groups the constraint
definition is associated with.

O ass<?>[] groups() default {};

The default value must be an empty array.

When using the constraint declaration, if no group is specified, the Def aul t group is considered declared. The val-
idation will be evaluated if:

e no group was specified at validation time (which defaults to the Def aul t group) and the annotation declares im-
plicitly or explicitly the Def aul t group

« orif one of the groups specified at validation time matches one of the groups specified on the constraint annota-
tion declaration

See Section 4.1.2 for more information.

Groups are typically used to control the order of Validator evaluation, or perform validation of the partial state of a
JavaBean.

2.1.1.3. Constraint specific parameter

The constraint annotation definitions may define additional elements to parameterize the constraint. For example, a
constraint that validates the length of a string can use an annotation element named | engt h to specify the maximum
length at the time the constraint is declared.

1.0.Beta3.20090128 5



Constraint Definition

2.1.2. Examples

Example 2.1. @NotNull constraint definition

@ocunent ed
@onstraint (val i datedBy = Not Nul | Const r ai nt Val i dat or. cl ass)
@rar get ({ METHOD, FI ELD, ANNOTATI ON TYPE})
@Ret ent i on( RUNTI ME)
public @nterface NotNull {
String message() default "{constraint.notNull}";
O ass<?>[] groups() default {};

Example 2.1 defines a not null constraint with a specific default message. The constraint Validator is implemented
by Not Nul | Const r ai nt .

Example 2.2. @L ength constraint definition

@ocunent ed
@Constrai nt (val i dat edBy = Lengt hConstrai ntVal i dator. cl ass)
@rar get ({ METHOD, FI ELD, ANNOTATI ON_TYPE})
@Ret ent i on( RUNTI ME)
public @nterface Length {
int mn() default O;
int max() default |nteger. MAX VALUE;
String nmessage() default "{constraint.|length}";
Cl ass<?>[] groups() default {};

Example 2.2 defines a length constraint. The constraint definition includes two optional properties that may be spe-
cified when the constraint is applied.

Example 2.3. @Min constraint definition

@ocunent ed
@onstraint(val i datedBy = M nConstrai ntVal i dat or. cl ass)
@ar get ({ METHOD, FI ELD, ANNOTATI ON_TYPE})
@Rret ent i on( RUNTI MVE)
public @nterface Mn {
int value();
String message() default "{constraint.mn}";
Cl ass<?>[] groups() default {};

Example 2.3 defines a min constraint: the val ue property must be specified when the constraint is applied.

2.2. Applying multiple constraints of the same type

It is often useful to apply the same constraint more than once to the same target, with different properties. A com-

1.0.Beta3.20090128 6



Constraint Definition

mon example isthe @rat t er n constraint, which validates that its target matches a specified regular expression.

To support this, the bean validation provider treats regular annotations (annotations not annotated by @onst r ai nt )
but whose aval ue element has areturn type of an array of constraint annotations in a special way. Each element in
theval ue array are processed by the Bean Validation implementation as regular constraint annotations. This means
that each constraint specified in the value element is applied to the target. The annotation must have retention
RUNTI ME and can be applied on atype, field, property or an other annotation.

Note to constraint designers. Each constraint annotation should be coupled with its corresponding multi-valued an-
notation.

@ocunent ed
@onstrai nt (val i datedBy = PatternVali dator.cl ass)
@ar get ({ METHOD, FI ELD, ANNCTATI ON_TYPE})
@Ret ent i on( RUNTI ME)
public @nterface Pattern {
/** regul ar expression */
String regex();

/** Flags paranmeter for Pattern.conpile() */
int flags() default O;

String message() default "{constraint.pattern}";
Cl ass<?>[] groups() default {};
}

@ocunent ed
@rar get ({ METHOD, FI ELD, ANNOTATI ON TYPE})
@Ret ent i on( RUNTI MVE)
public @nterface Patterns {
Pattern[] value();}

Example 2.4. Multi-valued constraint

public class Engine {
@atterns( {
@attern(regex = "~[A-Z0-9-]+$",

nmessage = "nust contain al phabetical characters only"),
@attern(regex = "A....-....-....%$", nessage="nust match ....-....-....")
1)
private String serial Nunber;
}
In this example, both constraints (*[ A-z0-9-1+$ and ~....-....-....$) will be applied on the seri al Nunber
field.

2.3. Constraint composition

The specification allows to compose constraints from other constraints.

Constraint composition is useful in several ways:

* Avoid duplication and facilitate reuse of more primitive constraints.

1.0.Beta3.20090128 7



Constraint Definition

e Expose primitive constraints as part of a composed constraint in the metadata APl and enhance tool awareness.

Composition is done by annotating a constraint annotation with constraint annotations.

Example 2.5. Composition consists of annotating the composed constraint

@\ot Nul |
@i ze(m n=5, max=5)
@onstraint (val i dat edBy = FrenchZi pcodeVal i dat or. cl ass)
@ocunent ed
@ar get ({ ANNOTATI ON_TYPE, METHOD, FlELD})
@Ret ent i on( RUNTI ME)
public @nterface FrenchZ pcode {
String message() default "Wong zi pcode";
Cl ass<?>[] groups() default {};

Annotating an element with @r enchzi pcode is equivalent to annotating it with @ot Nul | , @i ze( i n=5, max=5)
and @r enchZzi pcode. More formally, each constraint annotation hosted on a constraint annotation is applied to the
target element and this recursively. Note that the main annotation and its constraint validation implementation is
also applied. By default, each failing constraint generates an error report. Groups from the main constraint annota-
tion are inherited by the composing annotations. Any gr oups definition on a composing annotation isignored.

It is possible to ensure that composing annotations do not raise individual error reports. In this scenario, if one or
more composing annotations are invalid, the main annotation is automatically considered invalid and the corres-
ponding error report is generated. To mark a constraint as raising only the main constraint error report despite its
use of composing constraints, use the @epor t AsVi ol at i onFr onConposi t eConst r ai nt annotation.

Example 2.6. If any of the composing constraint fails, the error report corresponding to @FrenchZipcode is
raised and none other.

@\ot Nul |
@i ze(m n=5, max=5)
@repor t AsVi ol at i onFr onConposi t eConst r ai nt
@onstrai nt (val i dat edBy = FrenchZi pcodeVal i dat or. cl ass)
@ocunent ed
@ar get ({ ANNOTATI ON_TYPE, METHOD, FI ELD})
@Rret ent i on( RUNTI MVE)
public @nterface FrenchZ pcode {
String nmessage() default "Wong zi pcode”;
C ass<?>[] groups() default {};

The definition of @eport AsVi ol at i onFr onConposi t eConst r ai nt is as followed.

/**
* A constraint annotation annotated with this annotation

* Wll return the conposed annotation error report if any of the conposing annotations

* fail. The error reports of each individual conposing constraint is ignored.
*

* @ut hor Emmanuel Bernard
*/
public @nterface ReportAsViol ati onFronConposi t eConstraint {

1.0.Beta3.20090128 8
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Composing annotations can define parameters and message (aside from gr oups) but these are fixed for a given
main annotation.

Example 2.7. Composing annotations can use parameters. They are fixed for a given main annotation. All
@FrenchZipcode constraints have a @Sizerestricted to 5.

@\ot Nul |
@i ze(m n=5, max=5)
@Constraint (val i dat edBy = FrenchZi pcodeVal i dat or. cl ass)
@ocunent ed
@ar get ({ ANNOTATI ON_TYPE, METHOD, FI ELD})
@Rret ent i on( RUNTI MVE)
public @nterface FrenchZ pcode {
String message() default "Wong zi pcode";
C ass<?>[] groups() default {};

It is possible to override parameters and messages defined on a composing annotation. A parameter from the main
annotation is used to override one or more parameters of the composing annotations. Such a parameter is annotated
with the @ver ri desPar anet er annotation or its multivalued equivalent @ver ri desPar anet er s.

Example 2.8. Parameters from composing annotations can be overridden by parameters from the main
annotation.

@\ot Nul |
@i ze
@onstraint (val i dat edBy = FrenchZi pcodeVal i dat or. cl ass)
@ocunent ed
@ar get ({ ANNOTATI ON_TYPE, METHOD, FlELD})
@Ret ent i on( RUNTI MVE)
public @nterface FrenchZi pcode {
String nmessage() default "Wong zi pcode”;
C ass<?>[] groups() default {};

@verridesParaneters( {
@verridesParanet er (constrai nt =Si ze. cl ass, paraneter="mn"),
@verridesParanet er (constrai nt=Si ze. cl ass, paraneter="max") } )
int size() default 5;

@verridesParanet er (constrai nt =Si ze. cl ass, paraneter="nessage")
String sizeMessage() default "{beancheck. zi pcode. size}";

The parameter value from the main annotation annotated with @verri desPar anet er is applied to the parameter
named after OverridesParaneter.paraneter Of the composing constraint of type OverridesParanet -
er.constraint. If not specified, the name of the targeted parameter egquals the name of the parameter the
@verridesPar anet er ison Thetypes of the overridden and overriding parameters must be equals.

Using Example 2.8,

@renchzi pcode(si ze=9, sizeMessage="Zi pcode shoul d be of size {max}")

1.0.Beta3.20090128 9
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isequivaent to

@renchzi pcode

using the following definition

@\ot Nul |
@i ze(m n=9, max=9, nmessage="Zi pcode shoul d be of size {max}")
@onstraint (val i dat edBy = FrenchZi pcodeVal i dat or. cl ass)
@ocunent ed
@ar get ({ ANNOTATI ON_TYPE, METHOD, FIELD})
@Ret ent i on( RUNTI ME)
public @nterface FrenchZ pcode {
String message() default "Wong zi pcode";
Cl ass<?>[] groups() default {};

If aconstraint type is used more than once as a composing constraint, the construct described in Section 2.2 is used.
To select the appropriate composing constraint targeted, Over ri desPar anet er . i ndex iS used. It represents the con-
straint index in theval ue array. If i ndex is undefined, the single constraint declaration is targeted.

Example 2.9. @OverridesParameter annotation definition

* %
/* Mark a paraneter as overriding the paraneter of a conposing constraint.
* Both paraneter nust share the sane type.
*
* @ut hor Emmanuel Bernard
*
pui)l ic @nterface OverridesParaneter {
* %
/* constraint type the paraneter is overriding
*
(@ ;ss<? extends Annotati on> constraint();

/**

* nane of constraint paraneter overridden

* Defaults to the name of the paraneter hosting the annotation
*/

String paraneter();

*

/
i ndex of the targetted constraint declarati on when using

mul tiple constraints of the same type.

The index represents the index of the constraint in the value() array.

By default, no index is defined and the single constraint declaration
is targeted

EE S

~

nt index() default -1;

The following elements uniquely identify an overridden constraint parameter:

* COverridesParaneter.constraint

1.0.Beta3.20090128 10
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® OverridesParaneter. paraneter
® QOverridesParaneter.index

Constraint designers are encouraged to make use of composition (recursively or not) based on the built-in con-
straints defined by the specification. The composing constraints are exposed through the Bean Validation metadata
API (Section 5.5). This metadata is particularly useful for third-party metadata consumers like persistence frame-
works generating database schemas (such as Java Persistence) or presentation frameworks.

2.4. Constraint validation implementation

A constraint validation implementation performs the validation of a given constraint annotation for a given type.
The implementation classes are specified by the val i dat edBy element of the @ont r ai nt annotation that decorates
the constraint definition. The constraint validation implementation implements the Const r ai nt Val i dat or interface.

Example 2.10. ConstraintValidator interface

/**

* Defines the logic to validate a given constraint A

* for a given object type T.

I mpl ement ati ons nmust conply to the follow ng restriction:
T nmust resolve to a non paraneteri zed type

@ut hor Emmanuel Bernard

@ut hor Hardy Ferentschik
/
public interface ConstraintValidator<A extends Annotation, T> {

/**
* Validator paraneters for a given constraint definition

Annot ati ons paraneters are passed as key/val ue into paraneters
<p/ >
This method is guaranteed to be called before any of the other Constraint
i mpl enent ati on met hods

*
*
*
*
*
*

* % % *

*

* @aram constrai nt Annotation paraneters for a given constraint definition
*/
void initialize(A constraintAnnotati on);

/**

* | npl enent the validation constraint.

* <code>obj ect </ code> state nmust not be changed by a Constraint inplenentation
*

* @ar am obj ect object to validate

* @aram constraintVal i dat or Cont ext context in which the constraint is eval uated
*

* @eturn false if <code>object</code> does not pass the constraint
*/
bool ean isValid(T object, ConstraintValidatorContext constraintValidatorContext);

Some restrictions apply on the generic type T (used in thei sval i d method). T must resolve in a non parameterized
type:

» thetypeisnot using generics

1.0.Beta3.20090128 11
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« because the raw type is used instead of the generic version
Warning

Should we support unbounded wildcards?

Here are some examples of valid definitions in Example 2.11.

Example 2.11. Valid ConstraintValidator definitions
/1String is not maki ng use of generics
public class SizeValidatorForString inplenents<Size, String> {...}

/1 Collection uses generics but the raw type i s used
public class SizeValidatorForCollection inplenments<Size, Collection> {...}

And some invalid definitions in Example 2.12.

Example 2.12. Invalid ConstraintValidator definitions

/| paraneterized type
public class SizeValidatorForString inplenents<Size, Collection<String> {...}

[/ paraneterized type using unbounded wi | dcard
public class SizeValidatorForCollection inplenents<Size, Collection<?>> {...}

/| paraneterized type using bounded wi |l dcard
public class SizeValidatorForCollection inplenents<Size, Collection<? extends Address>> {...}

Note

This restriction is not a theoretical limitation and a future version of the specification will likely alow that
in the future.

The life cycle of a constraint validation implementation instance is undefined. Compliant implementations are al-
lowed to cache Const r ai nt Val i dat or instances retrieved from the Const r ai nt Val i dat or Fact ory Or request them
every timeit is needed.

Warning

Should we restrict further? Should a constraint implementation instance be retrieved from the Con-
strai nt Val i dat or Fact or y before each use? Providing the constraint via the Metadata APl was driving the
undefined lifecycle rule but we no longer return the implementation via Const r ai nt Descri pt or.

initializeiscaled by the Bean validation provider prior to any use of the constraint implementation.

Thei sval i d method is evaluated by the Bean Validation provider each time a given value is validated. It returns
fal se if thevalueisnot valid, t rue otherwise. i sval i d implementations must be thread-safe.
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If the value parameter references an object with an unanticipated type, an Unexpect edTypeFor Const r ai nt Excep-
ti on should be raised. While Validator implementation can raise this exception themselves, constraint designer are
encouraged to make use of specialized Validator implementation and delegate the type routing to the type matching
algorithm described in Section 3.5.3. The constraint validation implementation is not alowed to change the state of
thevalue passedtoi sval i d.

Note

While not mandatory, it is considered a good practice to split the core constraint validation from the not
null constraint validation (for example, an @mai | constraint will return true on a null object, i.e. will not
take care of the @t Nul | validation)

nul I can have multiple meanings but is commonly used to express that a value does not make sense, is not
available or is simply unknown. Those constraints on the value are orthogonal in most cases to other con-
straints. For example a String, if present, must be an email but can be null. Separating both concernsis a
good practice.

The Constrai nt Val i dat or Cont ext object passed to thei sval i d method carries information and operations avail-
ablein the context the constraint is validated to.

Example 2.13. ConstraintValidator Context interface passed to ConstraintValidator.isvValid()

/**
* Provide contextual data and operation when applying a given constraint validator inplenentation
*
* @ut hor Emmanuel Bernard
*/
public interface ConstraintValidatorContext {
/**
* Disable default error nessage and default ConstraintViolation object generation.
* Useful to set a different error nessage or generate an ConstraintViol ati on based on
* a different property
*
* @ee #addError(String)
* @ee #addError(String, String)
*
/
voi d di sabl eDefaul t Error();

@ar am nessage new unexpanded error nessage

/**

* @eturn the current unexpanded default nessage

*/

String getDefaul t ErrorMessage();

/**

* Add a new error nessage. This error nmessage will be interpol ated.

* <pl/>

* |f isvValid returns false, a ConstraintViolation object will be built per error nessage
* including the default one unl ess #di sabl eDef aul t Error MEssage() has been call ed.

* <p/>

* Aside fromthe error nessage, ConstraintViolation objects generated from such a call
* contains the sane contextual information (root bean, path and so on)

* <p/>

* This nethod can be called nultiple tine. One ConstraintViolation instance per

* call is created.

*

*

*

~

voi d addError (String nessage);
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/ *
Add a new error nmessage to a given sub property <code>property</code>.
This error message will be interpol ated.
<p/ >
If isValid returns false, a ConstraintViolation object will be built

per error message including the default one unl ess #di sabl eDef aul t Err or MEssage()
has been cal | ed.

If the constraint being validated is not a class-level constraint,

a Val i dati onException is raised.

<p/ >

@ar am nessage new unexpanded error nessage
@ar am property property name the ConstraintViolation is targeting

EE R R S T S I N I S T

~

@hrows Validati onException if the constraint is not set on a class-Ievel

voi d addError (String nessage, String property);

The Const rai nt Val i dat or Cont ext interface alows to redefine the default message error generated when a con-
straint is not valid. By default, each invalid constraint leads to the generation of one error object represented by a
Constrai nt Vi ol ati on object. This object is build from the default error message as defined by the constraint de-
claration and the context in which the constraint declaration is placed on (bean, property, attribute).

The Const rai nt Val i dat or Cont ext methods let the constraint implementation disable the default error object gen-
eration and create one or more custom ones. The unexpanded message passed as a parameter is used to build the
Constrai nt Vi ol ati on object (the message resolution operation is applied to it). The property on which the error
object is applied is defined as following:

« if the property is not overridden, the current context the constraint is declared on is used (bean or property)

« if the property is overridden, the current context the constraint is declared on the property passed as a parameter
relative to the bean the constraint declaration is on

« if the property is overridden and the constraint is declared on a property, a val i dat i onExcept i on exception is
raised

« if the overridden property is not present on the bean, aval i dat i onExcept i on israised.

The property can be overridden by calling Const r ai nt Val i dat or Cont ext . addError (String, String).

2.4.1. Example

Example 2.14. Length constraint Validator

/**

* Check that a string length is between mn and max

*

*/

public class LengthConstraintValidator inplenments ConstraintValidator<Length, Sting> {
private int mn;
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private int nex;

/**

* Configure the constraint validator based on the el ements

* specified at the tinme it was defined.
* @aram constraint the constraint definition
*/
public void initialize(Length constraint) {
mn = constraint.mn();
max = constraint. max();

}

/**

* Validate a specified val ue.

* returns false if the specified value does not conformto the definition

*/

public bool ean isValid(String value, ConstraintValidatorContext context) ({

if ( value == null ) return true

int length = value.length();
return length >= min & | ength <= max;

This constraint Validator checks that the string's length is between min and max. It also demonstrates some best

practices:

e returnstrue onanull parameter

The next example shows how to use Const r ai nt Val i dat or Cont ext .

Example 2.15. Use of ConstraintValidator Context

/**
* Check that a string length is between mn and max
* Error nessages are using either key:

* - constraint.length.min if the minlimt is reached
* - constraint.length.max if the max limt is reached
*/

public class FineG ai nedLengt hConstrai ntVal i dat or

i mpl enents Constrai nt Val i dat or <Lengt h, String> {

private int mn;
private int max;

/**

* Configure the constraint validator based on the el enents

* specified at the tine it was defined.
* @aram constraint the constraint definition
*/
public void initialize(Length constraint) ({
mn = constraint.mn();
max = constraint. max();

}

/**

* Validate a specified val ue.

* returns false if the specified value does not conformto the definition

*/

public bool ean isValid(String value, ConstraintValidatorContext context) ({
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if ( value == null ) return true;
int length = value.length();

[/ remove default error
cont ext . di sabl eDefaul t Error();

if (length < mn) {
/ladd mn specific error
context.addError( "{constraint.length.mn}" );
return fal se;

if (length > max) {
//add max specific error
context.addError( "{constraint.length. max}" );
return false;

}

return true;

The default error message is disabled and replaced by a specific error message depending on the type of constraint
violation detected. In this case, only one error report is returned at a given time but a constraint validation imple-
mentation can return several error reports.

2.5. The ConstraintValidatorFactory

Constraint validation implementation instances are created by a Const r ai nt Val i dat or Fact ory.

/**
* |Instantiate a <code>Constrai ntVal i dator</code> i nstance fromits cl ass.

* The <code>Constrai ntVal i dat or Fact ory</code> i s <b>not </ b> responsi bl e
for calling {@ink ConstraintValidator#i nitialize(java.lang.annotation.Annotation)}.

@ut hor Dhanji R Prasanna
@ut hor Emmanuel Bernard
@ut hor Hardy Ferentschik
/
public interface ConstraintValidatorFactory {

E A

/**

* @aram key The class of the constraint validator to instantiate.

*

* @eturn An constraint validator instance of the specified class.
*/
<T extends ConstraintValidator<?, ?>> T getlnstance(C ass<T> key);

The default Const r ai nt Val i dat or Fact ory provided by the Bean Validation provider implementation uses the pub-
lic constraint no-arg constructor. A custom constraint Validator factory can be provided for example to benefit
from dependency injection control in constraint implementations. Any constraint implementation relying on Con-
straint Val i dat or Fact ory behaviors specific to an implementation (dependency injection, no no-arg constructor
and so on) are not considered portable, hence great care should be given before walking that path.
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The Bean Validation specification defines a framework for declaring constraints on JavaBean classes, fields and
properties.

Constraints are declared for classes, and evaluated against instances or graphs of instances.

3.1. Requirements on classes to be validated

Objects that are to be validated must fulfill the following regquirements.

Properties to be validated must follow the method signature conventions for JavaBeans read properties, as defined
by the JavaBeans specification.

Static fields and static methods are excluded from validation.
Constraints can be applied to interfaces and superclasses.

The target of an annotation definition can be afield, property, or type, provided that:

» the constraint definition supports the specified target (j ava. | ang. annot at i on. Tar get )

« the constraint supports the declared type of the target (see Section 3.5.3).

3.1.1. Object validation

Constraint declarations can be applied to a class or an interface. Applying a constraint to a class or interface ex-
presses a validation over the state of the class or interface.

3.1.2. Field and property validation

Congtraint declarations can be applied on both fields and properties for the same object type. The same constraint
should however not be duplicated between a field and its associated property (the constraint validation would be
applied twice). It is recommended for objects holding constraint declarations to adhere a single state access strategy
(either annotated fields or properties).

When afield is annotated with a constraint declaration, field access strategy is used to access the state validated by
such constraint.

When a property is annotated with a constraint declaration, property access strategy is used to access the state val-
idated by such constraint.
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When using field access strategy, the bean validation provider accesses the instance variable directly. When using
the property access strategy, the bean validation provider accesses the state via the property accessor method. It is
required that the class follow the method signature conventions for JavaBeans read properties (as defined by the
JavaBeans | ntrospect or class) for constrained properties when constrained properties are used. In this case, for
every constraint property of type T, there is a getter method, get <Property-name>. FOr bool ean properties,
i s<Property-name> iS an aternative name for the getter method. Specificaly, if get X is the name of the getter
method, where X is a dtring, the name of the persistent property is defined by the result of
j ava. beans. I ntrospector. decapitalize(X).

Thefields or methods visibility are not constrained.

3.1.3. Graph validation

In addition to supporting instance validation, validation of graphs of object is also supported. The result of a graph
validation is returned as asingle list of constraint violations.

Consider the situation where bean X contains a field of type Y. By annotating field Y with the @val i d annotation,
the Validator will validate the contents of Y when X is validated. The exact type of the field of type Y (subclass,
implementation) is determined at runtime. The constraint definitions for this particular type are used. This ensures
proper polymorphism behavior.

Collection-valued or array-valued fields and properties may also be decorated with the @val i d annotation. This
causes the contents of the collection or array to be validated. The following types are supported:

* any array of object

¢ java.util.Collection
¢ java.util. Set

* Jjava.util.List

e java.util.Mp

Each object stored in the array or collection is validated. For mvap, the value of each entry is validated (the key is not
validated). Like regular references, it's type is determined at runtime and the constraint definitions for this particu-
lar type are used.

The @val i d annotation is applied recursively. A conforming implementation avoids infinite loops by validating an
object thefirst timeit is encountered in the graph, and ignoresiit if it is encountered through at different path.

Warning
Question: this rule does not guarantee a full deterministic behavior if an object is present several timesin

the graph. Should we adjust the rule to ensure deterministic behavior at the risk of validating an object
more than one time, but still preventing infinite loop?

3.2. Constraint declaration
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Constraint declarations are placed on classes or interfaces primarily through annotations. A constraint annotation
(see Section 2.1), can be applied to atype, on any of the type'sfields or on any of the JavaBeans-compliant proper-
ties.

When a constraint is defined on a type, the type instance being validated is passed to the constraint Validator.
When a constraint is defined on a field, the value of the field is passed to the constraint Validator. When a con-
straint is defined on a getter, the result of the getter invocation is passed to the constraint Validator.

3.3. Inheritance (interface and superclass)

A constraint declaration can be placed on an interface. For a given class, constraint declarations held on super-
classes aswell asinterfaces are evaluated by the Validator. Rules are formally described in Section 3.4.5.

The effect of constraint declarations is cumulative. Constraints declared on a superclass getter will be validated
along with any constraints defined on an overridden version of the getter.

3.4. Group and group sequence

A group defines a subset of constraints. Instead of validating all constraints for a given object graph, only a subset
is validated depending on the group targeted. Each constraint declaration defines the list of groups it belongs to. If
no group is explicitly declared, a constraint belongs to the Def aul t group.

Groups are represented by interfaces.

Example 3.1. Definition of groups

/**

* Validation group checking a user is billable
*/

public interface Billable {}

/**

* customer can buy w thout harrassing checking process
*/

public interface Buyl nOnedick {

}

A constraint can belong to one or more groups.

Example 3.2. Assign groupsto constraints

/**

* User representation
*/

public class User {

@\ot Nul |
private String firstnang;

@Not Nul | (groups = Default.class)
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private String |astname;

@ot Nul | (groups = {Billable.class, BuylnOned i ck.class})
private CreditCard defaul tCreditCard,

During the validation call, one or more groups are validated. All the constraints belonging to this set of group is
evaluated on the object graph. In Example 3.2, @t Nul | is checked on def aul t Cr edi t Car d When either the Bi | -
| abl e Or Buyl nOned i ck group is validated. @t Nul | onfirstname and on | ast name are validated when the De-
faul t group isvalidated. Reminder: constraints held on superclasses and interfaces are considered.

Def aul t isagroup predefined by the specification

package javax.validati on. groups;

/**

* Default Bean Validation group
*

* @ut hor Emmanuel Bernard
* TODO should it be named Defaul t Group?
=f

public interface Default {

}

3.4.1. Group inheritance

In some situations, agroup is a super set of one or more groups. This can be described by Bean Validation. A group
can inherit one or more groups by using interface inheritance.

Example 3.3. Groups can inherit other groups

/**

* Custoner can buy w thout harrassing checking process
*/
public interface Buyl nOneCick extends Default, Billable {
}

For a given interface z, constraints marked as belonging to the group z (ie where the annotation gr oups property
contains the interface z) or any of the super interfaces of z (inherited groups) are considered part of the group z.

In the following example:

Example 3.4. Use of ainherited group

/**

* User representation
*/

public class User {

@\ot Nul |
private String firstnang;

@Not Nul | (groups = Default.class)
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private String |astname;

@ot Nul | (groups = {Bill able.class})
private CreditCard defaul tCreditCard,

validating the group Buy! noned i ck will lead to the following constraints checking:

e @botNull onfirstnane and| ast nane
e @NotNull OndefaultCreditCard

because Def aul t and Bi | | abl e are subinterfaces of Buyl noned i ck.

3.4.2. Group sequence

By default, constraints are evaluated in no particular order and this regardless of which groups they belong to. It is
however useful in some situations to to control the order of constraints evaluation. There are often scenarios where
apreliminary set of constraints should be evaluated prior to other constraints. Here are two examples:

e The second group depends on a stable state to run properly. This stable state is verified by the first previous
group.

e The second group is a heavy consumer of time, CPU or memory and its evaluation should be avoided if pos-
sible.

To implement such ordering, a group can be defined as a sequence of other groups. Each group in a group sequence
must be processed sequentially in the order defined by @ oupSequence. sequence when the group defined as a se-
quence is requested. Processing a group is defined in Section 3.5 ; if one of the groups processed in the sequence
generates one or more constraint violation, the groups following in the sequence must not be processed. This ensure
that a set of constraint is evaluated only if another set of constraint isvalid.

Groups defining a sequence and groups composing a sequence must not be involved in a cyclic dependency either
directly or indirectly, either through cascaded sequence definition or group inheritance.

Warning

Should we constraint group defining a sequence? le. can group defining a sequence be used in constraint
declarations explicitly? Think about implicationsin the resolution algorithm.

To define a group as a sequence, the interface must be annotated with the @ oupSequence annotation.

@rar get ({ TYPE})

@Ret ent i on( RUNTI ME)

public @nterface G oupSequence {
C ass<?>[] sequence();

}

Hereis ausage example
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Example 3.5. Make use of group sequence

@i pCodeCoher enceChecker (groups = Address. Hi ghLevel Coher ence. cl ass)
public class Address {

@Not Nul | @bi ze(max = 50)

private String streetl;

@i pCode
private String zipcode;

@Not Nul | @bi ze(max = 30)

private String city;

/**

* check conherence on the overall object
* Needs basic checking to be green first
*/

public interface H ghLevel Coherence {}
/**

* check both basic constraints and high | evel ones.

* high level constraints are not cheked if basic constraints fail
*/

@ oupSequence(sequence = {Default.class, HighLevel Coherence. cl ass})
public interface Conplete {}

In Example 3.5, when the Addr ess. Conpl et e group is validated, al constraints belonging to the Def aul t group are
validated. If any of them fail, the validation skips the Hi ghLevel Coher ence group. If al Def aul t constraints pass,
H ghLevel Coher ence constraints are evaluated.

Note

A given constraint can belong to two groups ordered by a sequence. In this case, the constraint is evaluated
as part of the first group and ignored in the subsequent group(s). See Section 3.5 for more informations.

3.4.3. Redefining the Default group for a class

In Example 3.5, validating the Def aul t group does not validate H ghLevel Coher ence constraints. To ensure a com-
plete validation, a user must use the Conpl et e group. This breaks some of the encapsulation you could expect. Y ou
can work around this by redefining what the Def aul t group means for a given class. To redefine Defaul t for a
class, place a @ oupSequence annotation on the class ; this sequence expresses the sequence of groups that does
substitute Def aul t for this class.

Example 3.6. Redefining Default group for Address

@ oupSequence( sequence={ Addr ess. cl ass, Hi ghLevel Coherence. cl ass})
@i pCodeCoher enceChecker (groups = Address. Hi ghLevel Coher ence. cl ass)
public class Address {

@ot Nul | @i ze(max = 50)

private String streetl;

@i pCode
private String zi pcode;
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@Not Nul | @bi ze(max = 30)
private String city;
/**

* check conherence on the overall object
* Needs basic checking to be green first
*/

public interface H ghLevel Coherence {}

In Example 3.6, when an address object is validated for the group Def aul t, all constraints belonging to the group
Def aul t and hosted on Addr ess are evaluated. If none fails, al Hi ghLevel Coher ence constraints present on Ad-
dress are evaluated. In other words, when validating the Def aul t group for Addr ess, the group sequence defined
on the Addr ess classis used.

Since sequences cannot have circular dependencies, using Def aul t in the declaration of a sequence is not an op-
tion. Constraints hosted on a class A and belonging to the Def aul t group (by default or explicitly) implicitly belong
to the group A.

A sequence defined on aclass A (ie. redefining the Def aul t groups for the class) must contain the group A. In other
words, the default constraints hosted on a class must be part of the sequence definition.

3.4.4. Implicit grouping

It is possible to implicitly group some constraints in the same group without explicitly listing such a group in the
constraint declaration. Every constraint hosted on an interface z and part of the Def aul t group (implicitly or expli-
citly) belongs to the group z. Thisis useful to validate the partia state of an object based on a role represented by
an interface.

Example 3.7. Example of interface/ group hosting constraints

/**
* Audi t abl e obj ect contract
&/
public interface Auditable {
@otNul | String getCreationbDate();
@Not Nul | String getlLastUpdate();
@t Nul | String getLastMdifier();
@ot Nul | String getlLast Reader();
}
/**
* Represents an order in the system
*/
public class Order inplenents Auditable {
private String creationDate;
private String | astUpdate;

private String |l astMdifier;
private String | astReader;

private String order Nunber;

public String getCreationDate() {
return this.creationDate;
}
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public String getlLastUpdate() {
return this.|astUpdate;
}

public String getlLastMdifier() {
return this.lastMdifier;
}

public String getlLastReader() {
return this.|astReader;
}

@ot Nul | @i ze(m n=10, max=10)
public String getOrderNunber () {
return this.orderNunber;

}

When an order object is validated on the Def aul t group, the following constraints are validated: @t Nul | on
get CreationDate, getlastUpdate, getLastMdifier, getLastReader, get Order Number and @ize On get-
O der Nunber asall belong to the Def aul t group.

When an order object is validated on the Audi t abl e group, the following constraints are validated: @ot Nul | on
get Creat i onDat e, get Last Updat e, get Last Modi fi er, get Last Reader . Only the constraints present on Audi t abl e
(and any of its super interfaces) and belonging to the Def aul t group are validated when the group Audi t abl e isre-
quested. It allows the caller to validate that a given object can be safely audited even if the object state itself is not
valid.

3.4.5. Formal definitions

The formal rules defining groups are as followed. Text in italic are comments about the rules.

For every class x:

e A. For each superclass v of x, the group Y contains all constraints of the group v of Y
this rule prepares formal concepts for recursive discovery
» B. Thegroup X contains the following constraints:

group X is a group used on sequences redefining the default group on a class (see Section 3.4.3)

1. every constraint declared by the class x which does not explicitly declare a group or declare the group De-
faul t explicitly.

all Def aul t constraints hosted on X

2. every constraint declared by any interface implemented by x and not annotated @ oupSequence which
does not explicitly declare agroup or declare the group Def aul t explicitly.

all Def aul t constraints hosted on interfaces of x: constraints are inherited by the class hierarchy
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3. if xhasadirect superclass, every constraint in the group Y
all Def aul t constraints hosted on the superclasses of x: constraints are inherited by the class hierarchy
C. If x hasno @ oupSequence annotation, the group Def aul t contains the following constraints:

this rule defines which constraints are evaluated when validating Def aul t on X.

1. every constraint in the group X
2. if xhasadirect superclassy, every constraint in the group Def aul t of Y
thisruleis necessary in case Y redefines the group Def aul t

D. If x does have a @ oupSequence annotation, the group Def aul t contains every constraint belonging to
every group declared by the @ oupSequence annotation.

thisrule describes how a class can redefine the group Def aul t for itself (see Section 3.4.3)

* the @ oupSequence annotation must declare the group X
E. For every interface z, the group z contains the following constraints:

this rule defines how non Def aul t groups are defined

1. every constraint declared by the interface z which does not explicitly declare a group or declare the group
Def aul t explicitly.

all pefault constraints hosted on z: this rule formally defines implicit grouping per interface (see Sec-
tion 3.4.4)

2. every constraint declared by any superinterface not annotated @ oupSequence Of the interface z which
does not explicitly declare agroup

all Def aul t constraints hosted on interfaces of z: groups can be inherited (see Section 3.4.1)
3. every constraint declared by the class X which explicitly declares the group z
every constraint hosted by X and marked as belonging to the group z

4. every constraint declared by any interface implemented by X and not annotated @ oupSequence which ex-
plicitly declaresthe group z

every constraint hosted by any interface of x and marked as belonging to the group z
5. if xhasadirect superclassy, every constraint in the group z of v
every constraint hosted by any superclass of x and marked as belonging to the group z

F. For every interface z annotated @ oupSequence, the group z contains every constraint belonging to every
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group declared by the @ oupSequence annotation.

defines the composition side of group sequence but does not define the ordering behavior of sequence (see Sec-
tion 3.4.2)

3.5. Validation routine

For a given group to validate, the validation routine applied on a given bean instance is expected to execute the
constraint validations:

e for al traversable fields, execute al field level validations (including the ones expressed on interfaces and su-
perclasses) matching the targeted group unless the given validation constraint has already been processed dur-
ing this validation routine (as part of a previous group match)

o for al traversable getters, execute all getter level validations (including the ones expressed on interfaces and su-
perclasses) matching the targeted group unless the given validation constraint has already been processed dur-
ing this validation routine (as part of a previous group match)

» execute all class level validations (including the ones expressed on interfaces and superclasses) matching the
targeted group unless the given validation constraint has aready been processed during this validation routine
(as part of aprevious group match)

« for al traversable associations, execute all cascading validations (see Section 3.5.1) including the ones ex-
pressed on interfaces and superclasses

Traversable fields, getters and associations are defined in Section 3.5.2.

Note that it implies that a given validation constraint will not be processed more than once per validation. More
than one group can be validated during the same routine loop call provided that the ordering rules defined by se-
guence definitions are respected.

The object validation routine is described as such. For each constraint declaration and in the previously defined or-
der:

» determine for the constraint declaration, the appropriate Const r ai nt Val i dat or t0 use (see Section 3.5.3).

e executethei sval i d operation (from the constraint validation implementation) on the appropriate data (see Sec-
tion 2.4)

e ifisVvalid returnstrue, continue to the next constraint,

e ifisvalid returns fase, the Bean Validation provider populates Const rai nt Vi ol ati on object(s) according to
the rules defined in Section 2.4 and appends these objectsto the list of returned invalid violations.

Bean Vadidation is a fully polymorphic framework. Constraints are gathered according to the object type determ-
ined at runtime.

3.5.1. Object graph validation
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The @val i d annotation on a given association (i.e. object reference or collection / array of objects), dictates the
Bean Validator implementation to apply recursively the bean validation routine on (each of) the associated ob-
ject(s). This mechanism is recursive: an associated object can itself contain cascaded references. The Bean Vaida
tion implementation must ignore the cascading operation if the associated object instance has aready been valid-
ated by the current validation routine, thus preventing infinite loops.

The constrai nt Vi ol ati on objects, built when a failing constraint on an associated object is found, reflects the
path to reach the object from the root validated object (See Section 4.2).

3.5.2. Traversable property

In some cases, the state of some properties should not be accessed. For example, if a property loaded by a Java Per-
sistence provider is alazy property or alazy association, accessing its state would trigger a load from the database.
An undesired behavior.

Bean Validation offers a way to control which property can and cannot be accessed via the Traver sabl eResol ver

contract.

/**

* Contract determining if a property can be accessed by the Bean Validation provider
* This contract is called for each property either validated or traversed.

*
*
*
*
*

/

A traversabl e resol ver inplenmentati on nust me thread-safe.

@wut hor Emmanuel Bernard

public interface Traversabl eResol ver {

/**

*

L . T T R R R

Determine if a property can be traversed by Bean Validation.

@ar am traver sabl eCbj ect obj ect hosting <code>traversabl eProperty</code>.

@aram traversabl eProperty nane of the traversable property.

@ar am r oot BeanType type of the root object passed to the Validator.

@ar am pat hToTr aver sabl eCbj ect path fromthe root object to the <code>traversabl eProperty</code>
(using the path specification defined by Bean Validator).

@ar am el enent Type either <code>Fl ELD</ code> or <code>METHOD</ code>.

@eturn <code>true</code> if the property is traversable by Bean Validation, <code>fal se</code> ot

bool ean i sTraversabl e(Cbj ect traversabl eCbj ect,

String traversabl eProperty,

Cl ass<?> r oot BeanType,

String pathToTraver sabl eObj ect,
El ement Type el enent Type) ;

traver sabl eQj ect iSthe object instance being evaluated.

traversabl eProperty is the name of the property hosted by the traversabl etbj ect being considered for tra-
versal. The name of a property is defined in Section 3.1.2.

r oot BeanType IS the class of the root being validated (and passed to the val i dat e method).

pat hToTr aver sabl eCbj ect S the path from the r oot BeanType down to the traver sabl etvj ect (it is an empty
string if the r oot BeanPat h isthe t r aver sabl eQbj ect ). The path is described following the conventions described
in Section 4.2 (get Pr oper t yPat h).
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el enent Type IS the j ava. | ang. annot ati on. El ement Type the annotation is placed on. It can be either FI ELD or
METHOD. Any other value is not expected.

The Bean Validation provider must not access the state of a property, nor validate its constraints if the property is

not traversable. A property istraversableif Tr aver sabl eResol ver returnstrue for this property.

The exampl e assumes the following object graph

publ

publ

ic class Country {
@ot Nul | private String nane;

@engt h(max=2) private String | SO2Code;
@engt h(max=3) private String | SBCode;

public String getName() {
return nane;
}

public void setNanme(String nane) {

thi s. nane = nane;

}

public String getl SO2Code() {
return | SQ2Code;

}

public void setl SO2Code(String | SO2Code) {

this.| SO2Code = | SO2Code;
}

public String getl SO3Code() {
return | SG8Code;

}

public void setl SOBCode(String | SO3Code) ({

this. | SC8Code = | SGBCode;
}

ic class Address {

@Not Nul I  @engt h( nax=30)
private String addresslinel;
@.engt h( max=30)

private String addressline2;
@engt h( max=11)

private String zi pCode;

@bt Nul | @/alid

private Country country;

private String city;

public String get Addresslinel() {

return addresslinel;

}

public void set Addresslinel(String addresslinel) {
this. addresslinel = addresslinel;

}

public String get Addressline2() {

return addressline2;

}

public void set Addressline2(String addressline2) {
this. addressli ne2 = addressline2;
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}

public String getZi pCode() ({
return zi pCode;
}

public void setZi pCode(String zi pCode) {
this.zi pCode = zi pCode;
}

@.engt h(max=30) @\ot Nul |

public String getCity() {
return city;

}

public void setCity(String city) {
this.city = city;
}

public Country getCountry() ({
return country;
}

public void setCountry(Country country) {
this.country = country;
}

and assumes the validation operation is applied on an address object. When the Bean Validation provider is about
to check constraints of |1 SO3Code, it calls the Traver sabl eResol ver instance to ensure that the | scscode property
is traversable with the following parameter values:

* traversabl eQj ect : country. The instance returned by addr ess. get Country().

* traversabl eProperty: "1SO3Code". The name of the property of t r aver sabl ebj ect being verified.
e root BeanType: Address.class. The type of the root object being validated.

e pathtoTraversabl etbj ect : "country”. The path from address to the country instance.

e el enent Type: El enent Type. FI ELD. The country property is annotated on the field.

Example 3.8. Java Persistence awar e Traver sableResolver

public class JPATraversabl eResol ver inplenents Traversabl eResol ver {

bool ean i sTraversabl e(Cbj ect traversabl e(bj ect,
String traversabl eProperty,
C ass<?> root BeanType,
String pat hToTraver sabl e(bj ect,
El enent Type el ement Type) {

return Persistence.isLoaded(traversabl eCbject, traversabl eProperty);

The traversable resolver used by default in a Bean Validation behaves as followed:
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« if Java Persistence is available in the runtime environment, a property is considered traversable if Java Persist-
ence considers the property as loaded. A typical implementation will use Persi stence. i sLoaded( Obj ect,
String) toimplement such contract.

« if Java Persistenceis not available in the runtime environment, all properties are considered traversable.

See Section 4.4 to know how to pass a custom Tr aver sabl eResol ver .

3.5.3. ConstraintValidator resolution algorithm

A constraint is associated to one or more Const r ai nt Val i dat or implementations. Each Const r ai nt Val i dat or <A,
T> accepts the type T. The Const rai nt val i dat or executed depends on the type declared by the target hosting the
constraint. For a given constraint evaluation, asingle Const r ai nt Val i dat or is considered.

If the constraint is hosted on a class or an interface, the targeted type is the class or the interface. If the constraint is
hosted on a class attribute, the type of the attribute is the targeted type. If the constraint is hosted on a getter, the re-
turn type of the getter isthe targeted type.

The rules written below describe formally the following statement: the Const r ai nt Val i dat or chosen to validate a
declared type T is the one where the type supported by the Const rai nt Val i dat or is a supertype of T and where
there is no other Const rai nt Val i dat or Whose supported type is a supertype of T and not a supertype of the chosen
Constrai nt Val i dat or supported type.

When validating a constraint A placed on atarget declaring the type T, the following resolution rules apply.

* Primitive types are considered equivalent to their respective primitive wrapper class.

e A ConstraintValidator<A U>issadtobecompliant with T if T isa subtype of u (according to the Java Lan-
guage Specification 3rd edition chapter 4.10 Subtyping [1]). Note that T is a subtype of uif T =u.

e If no Constrai nt Val i dat or compliant with T is found amongst the Const r ai nt Val i dat or s listed by the con-
straint A, @ Unexpect edTypeFor Const r ai nt Except i on iSraised.

e A ConstraintValidator<A, U>compliant with T is considered strictly more specific than a Const r ai nt Val i d-
ator<A, V> compliant with T if uisastrict subtype of v. uisastrict subtype of v if uisasubtypeof vand u!=
Vv (according to theJava Language Specification 3rd edition chapter 4.10 Subtyping [2]).

e A ConstraintValidator<A, U>compliant with T is considered maximally specific if no other Const r ai nt val -
i dat or <A, V> compliant with T is strictly more specific than Const r ai nt Val i dat or <A, U>.

e If more than one maximally specific Const rai nt Val i dat or isfound, a Anbi guousConst r ai nt UsageExcept i on
israised.

Note

While the Java compiler itself cannot determine if a constraint declaration will lead to a Unexpect ed-
TypeFor Const rai nt Exception OF @ Anbi guousConstrai nt UsageException, rules can be dtatically
checked. A tool such as an IDE or a Java 6 annotation processor can apply these rules and prevent a com-

[ql I%p()/w in gjansgogr}‘/ é"mlﬂ gOL[I( 9¥ S/'I;] ﬁ%f ﬁ% yp&s encou aﬁe@&%n Validation provider to provide such atool
ij SRS, com/docs/bookg/jlg/'thi rd_edltl on/html/typesV aues.html#4.10
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Let's see a couple of declaration their respective Const r ai nt Val i dat or resolution. Assuming the following defini-

tions:

[...]
@onstraint (val i dat edBy={

Si zeVal i dat or For Col | ecti on. cl ass,

Si zeVal i dat or For Set . cl ass,

Si zeVal i dat or For Seri al i zabl e. cl ass })
public @nterface Size { ...}

public
public
public

cl ass Si zeVal i dat or For Set

public

The following resolutions occur.

class SizeVali datorForCol |l ection inplenments ConstraintValidator<Size,
i mpl ements ConstraintVal i dat or <Si ze,
class SizeValidatorForSerializable inplenents ConstraintValidator<Size,

interface Serializabl eCollection extends Serializabl e,

Col | ection> {
Set>{ ... }

Col | ection {}

Table 3.1. Resolution of ConstraintValidator for various constraints declar ations

Declaration
@i ze Col |l ection getAddresses() { ... }
@i ze Col | ection<?> get Addresses() { ... }

@i ze Col | ection<Address> get Addresses() {
}

@i ze Set <Address> get Addresses() { ... }
@i ze SortedSet <Address> get Addresses() {

}

@i ze Serializabl eCollection get Addresses() {
}

@ize String getName() { ... }

3.6. Examples

Resolution
Si zeVal i dat or For Col | ecti on: direct match

Si zeVal i dat or For Col | ecti on: Col | ection is a dir-
ect supertype of Col | ect i on<?>

Si zeVal i dat or For Col | ecti on: Col |l ection is a dir-
ect supertype of Col | ecti on<Addr ess>

Si zeVal i dat or For Set : direct

Set <Addr ess>

supertype  of

Si zeVal i dat or For Set : Set isthe closest supertype of
Sort edSet <Addr ess>

Anbi guousConst r ai nt UsageExceptionSeri ali z-

abl eCol | ecti on is asubtype of both col | ecti on and
Seri al i zabl e and neither Col | ecti on Nor Seri al i z-
abl e are subtypes of each other.

Unexpect edTypeFor Const r ai nt Exception none of
the ConstraintValidator types are supertypes of
String.

The first example demonstrates how beans, fields and getters are annotated to express some constraints.

Example 3.9. Place constraint declarations on the element to validate

@i pCodeCi t yCoher enceChecker
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public class Address ({
@Not Nul |  @engt h( max=30)
private String addresslinel;

@engt h( nax=30)
private String addressline2;

private String zi pCode;
private String city;

public String get Addresslinel() {
return addresslinel;

}

public void set Addresslinel(String addresslinel) {
thi s. addresslinel = addresslinel;

}

public String getAddressline2() {
return addressline2;
}

public void setAddressline2(String addressline2) {
this. addressline2 = addressline2;
}

public String getZi pCode() ({
return zi pCode;
}

public void setZi pCode(String zi pCode) ({
this. zi pCode = zi pCode;
}

@engt h( max=30) @Not Nul |

public String getCity() {
return city;

}

public void setCity(String city) {
this.city = city;
}

During the validation routine execution on an Addr ess object,

e addresslinel field valueis passed to the @t Nul | aswell as Lengt h constraint validation implementation.
e addressline2 field value is passed to the @engt h constraint validation implementations.
e getGty vaueispassedtotheLengt h and @ot Nul | constraint validation implementations

* @i pCodeCoher eceChecker iSa constraint whose validation implementation'si sval i d method receives the Ad-
dr ess object

The second example demonstrates object graph validation

Example 3.10. Define object graph validation
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public class Country {
@lot Nul |
private String name;
@engt h(max=2) private String | SO2Code;
@engt h(max=3) private String | SC3Code;

public String getNane() {
return nane;
}

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

}

public String getl SQ2Code() {
return | SQ2Code;
}

public void setl SO2Code(String | SO2Code) {
this. | S2Code = | SO2Code;

}

public String getl SO3Code() {
return | SG3Code;
}

public void setl SOBCode(String | SO3Code) {
this. | SCGB8Code = | SG8Code;

}

public class Address ({
@Not Nul |  @engt h( max=30)
private String addresslinel;
@.engt h( max=30)
private String addressline2;
@-engt h( max=11)
private String zi pCode;
@bt Nul | @/alid
private Country country;

private String city;

public String get Addresslinel() {
return addresslinel;

}

public void set Addresslinel(String addresslinel) {
this.addresslinel = addresslinel;

}

public String get Addressline2() {
return addressline2;

}

public void set Addressline2(String addressline2) {
this. addressli ne2 = addressline2;

}

public String getZ pCode() {
return zi pCode;
}

public void setZ pCode(String zi pCode) {
this. zi pCode = zi pCode;
}
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@.engt h(max=30) @\ot Nul |
public String getCity() {
return city;

}

public void setCity(String city) {
this.city = city;
}

public Country getCountry() ({
return country;
}

public void setCountry(Country country) {
this.country = country;
}

During the validation routine execution on an Addr ess object, constraints on addr essLi nel, addr essLi ne2, zi p-
Code and country are processed as well as the validation of the country object itself, more specificaly coun-
try. name is checked for @ot Nul | , | SC2Code and | SG8Code are checked for @engt h.

Assuming that @t Enpt y isdefined as such

@ocunent ed

@Not Nul |

@i ze(m n=1)

@onstrai nt (val i dat edBy = Not Enpt yConstrai nt Val i dat or. cl ass)
@arget ({ METHOD, FIELD })

@Rret ent i on( RUNTI MVE)

public @nterface Not Enpty {

}

The third example demonstrates superclass, inheritance and composite constraints.

Example 3.11. Useinheritance, constraints on super classes and composite constraints

public interface Person {

@Not Enpt y
String getFirstNane();

String getM ddl eNane();

@\Not Enpt y
String getlLast Name();

public class Customer inplenents Person {
private String firstName;
private String m ddl eNane;
private String | astName;
@ot Nul |
private String custonerld;
@Passwor d( r obust ness=5)
private String password;

public String getFirstNane() {
return firstNane;
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}

public void setFirstName(String firstName) {
this.firstName = firstNane;
}

public String getM ddl eNane() {
return middl eName;
}

public void setM ddl eNane(String m ddl eNane) {
this. m ddl eNamre = m ddl eNane;
}

public String getlLastNane() {
return | ast Nane;
}

public void setlLastNanme(String | ast Nane) {
this.lastName = | ast Nane;
}

public String getCustonerld() {
return custonerld;
}

public void setCustonerld(String custonerld) ({
this.custonerld = custonerld;
}

public String getPassword() {
return password;
}

public void setPassword(String password) ({
thi s. password = password;

}
}
public class PreferredGuest extends Custoner {
@rxeditCard
private String guestCreditCardNunber;
public String getGuest CreditCardNunber () {
return guest Credit Car dNunber ;
}
public void set Guest CreditCardNunber (String guestCreditCardNunmber) {
thi s. guest Credit Car dNunber = guest Credit Car dNunber ;
}
}

When validating a pr ef er r edGuest the following constraints are processed:

* @bt Enpty, @ot Nul | and @i ze(ni n=1) onfirst Nane
* @Vt Enpty, @bt Nul | and @i ze(ni n=1) onl ast Name
e @Not Null Oncustonerld, @assword ON password

e @reditCard Onguest Credit Car dNunber
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The fourth example demonstrates the influence of group sequence.

Example 3.12. Use groups and group sequenceto define constraint ordering

@ oupSequence(sequence={First.cl ass, Second.cl ass, Last.class})
public interface Conplete {}

public class Book {
@Not Enpt y( gr oups=Fi rst. cl ass)
private String title;

@.engt h(max=30, groups=Second. cl ass)
private String subtitle;

@/alid
@Not Nul | (groups=First.class)
private Author author;

public String getTitle() {
return title;
}

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

public String getSubtitle() {
return subtitle;
}

public void setSubtitle(String subtitle) {
this.subtitle = subtitle;

}

publ i ¢ Aut hor get Author() {
return aut hor;
}

public void setAut hor (Aut hor aut hor) {
this.author = author;

}

public class Author {
@Not Enpt y( gr oups=Last . cl ass)
private String firstName;

@\ot Enpt y(gr oups=Fi rst. cl ass)
private String |astNaneg;

@.engt h(max=30, groups=Last. cl ass)
private String conpany;

public String getFirstNanme() {
return firstName;
}

public void setFirstName(String firstName) {
this.firstName = firstNane;
}

public String getlLastNane() {
return | ast Nane;
}
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public void setlLastNanme(String | ast Nane) {
this.lastName = | ast Nane;
}

public String get Conpany() {
return conpany;
}

public void setConpany(String conpany) {
thi s. conpany = conpany;
}

Assuming the validation of the Conpl et e group on the following book instance:

Aut hor aut hor = new Aut hor ();

aut hor . set Last Nane( "Baudel aire" );
aut hor.set First Name( "" );

Book book = new Book();

book. set Aut hor ( aut hor );

the validation routine will return the following failure:

e @bt Nul | failure (from @ot Enpty) onthetitl e field

Asbothtitl e andaut hor. | ast name are checked as part of therirst group. If theinstance is updated:

book.setTitle( "Les fleurs du mal" );
aut hor . set Conpany(" Sonme random publisher with a very very very |ong nanme");

the validation routine will return the following failures:
e author. firstNane failsto passthe @i ze(ni n=1) (from Not Enpt y) constraint

e aut hor. conpany failsto passthe Lengt h constraint

AstheFirst and Second groups pass without failure, the Last group is going through validation.
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The default package for the Bean Validation APISisj avax. val i dati on

4.1. Validator API

The main Bean Validation APl isthej avax. val i dati on. Val i dat or interface.

A val i dat or instance is able to validate instances of beans and their associated objects if any. It is recommended
to leave the caching of val i dat or instancesto the val i dat or Fact ory. Val i dat or implementations are thread-safe.

/**

* Val i dat e bean instances

* |Inpl ementations of this interface nust be thread-safe
*

* @ut hor Emmanuel Bernard

* @ut hor Hardy Ferentschik

* @odo Should Serializable be part of the definition?
*/

public interface Validator {

/**

* validate all constraints on object

*
* @aram obj ect object to validate
* @aram groups groups targeted for validation
* (default to {@ink javax.validation.groups.Default})
*
* @eturn constraint violations or an enpty Set if none
*
* @hrows 111 egal Argument Exception e if object is null
*/
<T> Set <Constrai nt Vi ol ati on<T>> val i date(T obj ect, O ass<?>... groups);
/**
* validate all constraints on & t;code&gt; propertyNane& t;/code&gt; property of object
*
* @aram obj ect object to validate
* @aram propertyNane property to validate (ie field and getter constraints)
* @aram groups groups targeted for validation
* (default to {@ink javax.validation.groups.Default})
*
* @eturn constraint violations or an enpty Set if none
*

*

@hrows |11 egal Argument Exception e if object is null or if propertyName is not present
*/

<T> Set <Constrai ntVi ol ati on<T>> val i dat eProperty(T obj ect,

String propertyNane,

G ass<?>... groups);

/**

* validate all constraints on <code>propertyNane</code> property
* if the property value is <code>val ue</code>
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* <p/>

* TODO express limtations of ConstraintViolation in this case

*

* @aram propertyNane property to validate

* @aram val ue property value to validate

* @aram groups groups targeted for validation

* (default to {@ink javax.validation.groups.Default})
*

*

@eturn constraint violations or an enpty Set if none
@hrows |11 egal Argument Exception e if propertyNane is not present

*

*/
<T> Set <Constrai nt Vi ol ati on<T>> val i dat eVal ue( Cl ass<T> beanType,
String propertyNane,
Cbj ect val ue,
O ass<?>... groups);
/**

* Return the descriptor object describing bean constraints
* The returned object (and associ ated objects including ConstraintDescriptors)
* are imutabl e.

*

* @aramclazz class type eval uated
*/
BeanDescri pt or get Constrai nt sFor d ass(d ass<?> cl azz);

get Const rai nt sFor O ass is described in Constraint metadata request API.

4.1.1. Validation methods

<T> Set<ConstraintViol ati on<T>> val i date(T object, Cass<?> .. groups) iSusedto validate agiven ob-
ject. This method implements the logic described in Section 3.5. A Set containing all Const rai nt Vi ol ati on 0Ob-
jects representing the failing constraints is returned, an empty Set is returned otherwise.

<T> Set<ConstraintViolation<T>> validateProperty(T object, String propertyName, « ass<?>...
groups) validates a given field or property of an object. The property name is the JavaBeans property name (as
defined by the JavaBeans | nt r ospect or class). This method implements the logic described in Section 3.5 and ap-
plies it only to the given property. @val i d is not honored by this method. This method is useful for partial object
validation.

<T> Set<ConstraintViolation<T>> validateVal ue(C ass<T> beanType, String propertyName, OCbject
val ue, COass<?>. .. groups) vaidates the property referenced by propert yNanme present on beanType or any of
its superclasses, if the property value were val ue. This method implements the logic described in Section 3.5 and
apply it only to the given property and the given value. @val i d is not honored by this method. This method is use-
ful for ahead of time validation before the JavaBean is modified.

4.1.1.1. Examples
All the examples will be based on the following class definition, constraint declarations and address instance.

public class Address ({
@Not Nul I  @engt h( max=30)
private String addresslinel;

@engt h( nax=30)
private String addressline2;
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private String zi pCode;
private String city;

public String get Addresslinel() {
return addresslinel;

}

public void set Addresslinel(String addresslinel) {
this.addresslinel = addresslinel;

}

public String getAddressline2() {
return addressline2;
}

public void set Addressline2(String addressline2) {
this. addressline2 = addressline2;
}

public String getZi pCode() ({
return zi pCode;
}

public void setZi pCode(String zi pCode) {
this.zi pCode = zi pCode;
}

@engt h( max=30) @Not Nul |

public String getCity() {
return city;

}

public void setCity(String city) {
this.city = city;
}

}

Addr ess address = new Address();

addr ess. set Addresslinel( null );

addr ess. set Addressl i ne2( null );

address. set City("Llanfairpw | gwngyl | gogerychwyrndrobwyl | -11antysiliogogogoch");
[/town in North Wl es

The following code will return two Const rai nt Vi ol at i on objects. One for addr essl i nel violating @t Nul I and
onefor city violating @engt h.

val i dat or. val i dat e(address).size() ==

The following code will return one Const rai nt Vi ol ati on Sinceci ty violates @engt h and only ci ty isvalidated.

val i dator. val i dat eProperty(address, "city").size() ==

The following code will return no Const rai nt Vi ol ati on object because the value "Paris" for ci t y would not raise
any constraint failure.

val i dat or. val i dateVal ue("city", "Paris").size() ==

4.1.2. groups
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Groups alow you to restrict the set of constraints applied during validation. Groups targeted are passed as paramet-
ers to the val i dat e, val i dat eProperty and val i dat eval ue methods. All constraints belonging to the targeted
group are applied during the Section 3.5. If no group is passed, the pefault group is assumed. Section 2.1.1.2 de-
scribes how to define groups on constraints.

4.1.2.1. Examples

/** Validates a miniml set of constraints */
public interface M ninmal {}

public class Address {

@\ot Enpt y(groups = M ni mal . cl ass)
@.engt h( max=50)
private String streetl;

@\ot Enpt y
private String city;

@Not Enpty(groups = {Mni mal . cl ass, Default.class})
private String zi pCode;

In the previous example, @ot Enpty (and it's composing constraints) on street 1 applies to the group ™ ni mai ,
@ength on street 1 applies to the group Def aul t and @ot Enpty (a@nd it's composing constraints) on zi pCode ap-
plies to the groups pef aul t and m ni mal .

val i dat or. val i dat e( addr ess);

validates the group Defaul t (implicitly) and applies @ength on street1, @ot Enpty (and its composing con-
straints) on ci ty, @bt Enpty (and its composing constraints) on zi pCode. Particularly, @ot Enpt y (and its compos-
ing constraints) on st r eet 1 are ot applied.

val i dator. val i dat e(address, M ni nal.cl ass);

applies @t Enpt y (and its composing constraints) on street 1 and @t Enpt y (and its composing constraints) on
zi pCode because they belong to the M ni mal group.

val i dat or. val i dat e(address, M ninal.cl ass, Default.class);

validates both Def aul t and M ni mal groups. The routine applies @ot Enpty (and its composing constraints) and
@ength on street1, @ot Enpty (and its composing constraints) on city, @ot Enpty (and its composing con-
straints) on zi pCode. Note that if zi pCode IS empty, only one Const rai nt Vi ol ati on object will represent the fail-
ure and the not empty validation will only be executed once.

Let'slook at a more complex example involving group sequence.

public class Address {
@Not Enpt y(groups = M ni mal . cl ass)
@.engt h(max=50, groups=First Step. cl ass)
private String streetl;

@\ot Enpt y( gr oups="SecondSt ep. cl ass)
private String city;
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@Not Enpty(groups = {M ni nal . cl ass, SecondStep. cl ass})
private String zi pCode;

public interface FirstStep {}

public interface SecondStep {}

@ oupSequence(sequence={Fi rststep. cl ass, SecondStep.cl ass})
public interface Total {}

When running:

val i dat or. val i dat e(address, M ni mal.class, Total.class);

the validation process will process @t Enpty (and it's composing constraints) and @engt h from street1 and
@Wot Enpt y (and it's composing constraints) from zi pCode. If @ength from street 1 does not generate a failure,
then @t Enpty (and it's composing constraints) from city will be processed as part of Secondst ep. Note that
@\ot Enpt y (and it's composing constraints) from zi pCode are not reprocessed as they have already been processed
before.

When running:

val i dator. val i dat e(address, Total.class, SecondStep.class);

@Wot Enpt y (and it's composing constraints) from ci ty and @t Enpt y (and it's composing constraints) from zi p-
Code Will be processed even if @ength from street1 fails. while secondstep IS in the Total group sequence and
hence should not be triggered if rirststep has afailure, it also has been requested outside the sequence (in this case
explicitly).

4.2. ConstraintViolation

Constrai nt Vi ol ati on isthe class describing a single constraint failure. A set of Const rai nt Vi ol ati on is returned
for an object validation.

/**

* Describe a constraint violation. This object describe the error context as
* well as the nessage describing the violation.

@ut hor Emmanuel Bernard
@odo the rational behind rootBean and propertyPath is to keep the context
avail able to the user

* %k % ¥ X

/
public interface ConstraintViolation<T> {

/**

* @eturn The interpolated error nmessage for this constraint violation.
*/

String getlnterpol at edMessage() ;

/**

* @eturn The non-interpolated error nessage for this constraint violation.
*/
String get Rawivessage();
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/**

* @eturn The root bean being validated.

*/

T get Root Bean();

/**

* |f a bean constraint, the bean instance the constraint is applied on
* |f a property constraint, the bean instance hosting the property the
* constraint is applied on

*

* @eturn the | eaf bean the constraint is applied on or null if Validator#validateVal ue
* is used

*/

(bj ect get Leaf Bean();

/**

* @eturn the property path to the value from <code>r oot Bean</ code>

@ <code>nul | </code> if the value is the <code>root Bean<code> itself.
*/

String getPropertyPath();

/**

* @eturn the value failing to pass the constraint.

*/

oj ect getlnvalidval ue();

/**

* @eturn the list of groups that the triggered constraint applies on and which also are

* within the |ist of groups requested for validation.
*

* TODO considering removal, if you think it's inportant, speak up
*/

Set <O ass<?>> get G oups();
/**

* Constraint nmetadata reported to fail.

* The returned instance is inmutable.
*

* @eturn constraint netadata
*/
Constrai nt Descri ptor get Constrai ntDescriptor();

The get I nt er pol at edMessage method returns the expanded (localized) message for the failing constraint (see Sec-
tion 4.3 for more information on message expansion). This can be used by clients to expose user friendly messages.

The get Rawvessage method returns the non-interpolated error message (usually the nessage attribute on the con-
straint declaration). Frameworks can use this as an error code key.

The get Root Bean method returns the root object being validated that led to the failing constraint (i.e. the object the
client code passesto the val i dat or . val i dat e method.

The get I nval i dval ue method returns the value (field, property or validated object) being passed toi sval i d.

The get Pr oper t yPat h is built according to the following rules:

* When an association is traversed:

« if the association is not hosted by the root object (ie hosted on an associated object) a dot (. ) is concaten-
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ated to the pr oper t yPat h

» the name of the association property (field name or Java Bean property name) is concatenated to the pr op-
ertyPat h.

« if theassociationisalList or an array, the index value surrounded by square brackets ([ i ndex] ) is concat-
enated to the pr oper t yPat h (for example or der . or der Li nes[ 1] )

« if the association is aMap, for a given map entry, the result of key. t oSt ri ng() surrounded by square brack-
ets and quotes (["key.toString()"]) is concatenated to the propertyPath (for example
item eval uation["quality"])

e For property level constraint (field and getter):

« if the property level constraint is not hosted by the root object (ie hosted on an associated object) adot (.) is
concatenated to the pr oper t yPat h

« the name of the property (field name or Java Bean property name) is concatenated to the pr oper t yPat h
e thepropertyPat h isconsidered complete

¢ For classlevel constraint:

+ nothing is concatenated to the pr oper t yPat h, it is considered complete. If the pr oper t yPat h is empty, "" is
returned

Note
the collection notation is following the Unified Expression Language conventions.
Note

From r oot Bean and pr oper t yPat h, it is possible to rebuild the context of the failure
Assuming the following object definitions and when book is validated:

@ecuri t yChecki ng
public class Author {
private String firstName;

@Not Enpt y( nessage="1 ast nane nust not be null")
private String | astNaneg;

@.engt h( max=30)
private String conpany;

}

@°r esent | nAmazon

public class Book {
@\ot Enpt y(gr oups={ Fi r st Level Check. cl ass, Default.class})
private String title;

@alid
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@\ot Nul |

private List<Author> authors;

@/alid

private Map<String, Review> revi ewsPer Source;

}

public class Review {
@i n(0) private int rating;

propert yPat h evaluations are described in Table 4.1:

Table4.1. propertyPath examples

Constraint propertyPath

@r esent | nAmazon ON Book "" (empty string)
@\ot Enpty ON Book. title title

@\ot Nul | on Book. aut hor s authors

@ecur i t yChecki ng on the fourth author, Aut hor authorg[ 3]

@engt h on the fourth author, Aut hor . | ast name authorg[ 3].lastname
@\ot Enpt y on the first author, Aut hor . conpany authors[0].company

@ n on the review associated to Consumer Report, reviewsPerSource]"Consumer Report'].rating
Revi ew. rating

gr oups returns the intersection of the groups the triggered constraint applies on and the groups requested for valida-
tion.

get Const rai nt Descri pt or provides access to the failing constraint metadata (see Section 5.5).

4.2.1. Examples

These exampl es assume the following definition of @t Enpt y.

@ocunent ed

@\ot Nul |

@i ze(m n=1)

@Repor t AsVi ol at i onFr onConposi t eConstr ai nt

@onstrai nt (val i dat edBy = Not Enpt yConstrai nt Val i dat or. cl ass)
@rar get ({ METHOD, FIELD })

@Ret ent i on( RUNTI ME)

public @nterface Not Enpty {

}

and the following class definitions
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public class Author {
private String firstNaneg;

@Not Enpt y( nmessage="1 ast nane nust not be null")
private String | astName;

@engt h( nax=30)
private String conpany;

public String getFirstNane() {
return firstNane;

}

public void setFirstName(String firstName) {
this.firstName = firstNang;

}

public String getlLastNane() {
return | ast Nane;

}

public void setlLastNane(String |astName) {
this.last Nane = | ast Nan®e;

}

public String getConpany() ({
return conpany;
}

public void setCompany(String conpany) {
thi s. conpany = conpany;
}

public class Book {
@\ot Enpt y(gr oups={ Fi r st Level Check. cl ass, Default.cl ass})
private String title;

@valid
@\ot Nul |

private Author author;

public String getTitle() {
return title;

}

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

}

public Author getAuthor() {
return author;
}

public void setAut hor (Aut hor author) {
t hi s. aut hor = aut hor;
}

}

Aut hor aut hor = new Aut hor ();
aut hor . set Conpany("ACVE") ;
Book book = new Book();
book.setTitle("");

book. set Aut hor (aut hor) ;

Set <Constrai nt Vi ol ati on> constraintViol ati ons = validator.validate(book);
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ConstraintViol ations isaset of size 2. One of the entries represents the failure of @t Enpty (or more precisely
@i ze(mi n=1) acomposing constraint of @t Enpt y) onthetitl e property.

The Const rai nt Vi ol at i on object for this failure passes the following assertions:

/lassum ng an english locale, the interpol ated nmessage is returned

assert "may not be null or enpty".equal s( constraintViolation.getlnterpol atedMessage() );
assert book == constraintViol ati on. get Root Bean() ;

assert book == constraintViolation.getlLeafBean();

//the of fending val ue

assert book.getTitle().equal s( constraintViolation.getlnvalidValue() );

//the of fending property

assert "title".equal s( constraintViolation.getPropertyPath() );

assert constraintViolation.getGoups().length ==

Li st expectedG oups = new ArraylList(1);

expect edG oups. add( Def aul t. cl ass);

for ( Cass<?> group : constraintViolation.getGoups() ) {
assert expect edG oups. contai ns(group);

}

The second failure, @ot Enpty (or more precisely @bot Nul | a composing constraint of Not Enpty) on the author's
I ast nare, Will produce the Const r ai nt Vi ol at i on object satisfying the following assertions:

assert "lastname nmust not be null".equal s( constraintViolation.getlnterpol atedMessage() );
assert book == constraintViol ati on. get Root Bean() ;

assert author == constraintViolation.getlLeaf Bean();

//the of fendi ng val ue

assert book. get Aut hor (). get Last Nane() == constrai ntViol ati on. getlnvalidVval ue();

//the of fendi ng property
assert "author. | ast Nane". equal s( constraintViol ati on. getPropertyPath() );
assert constraintViolation.getGoups().length ==

4.3. Message interpolation

4.3.1. Default message interpolation

A conforming implementation includes a default message interpolator. This message interpolator shall use the al-
gorithm defined here to interpol ate message descriptors into human-readable messages.

Each constraint defines a message descriptor viaits message property. Every constraint definition shall define a de-
fault message descriptor for that constraint. Messages can be overridden at declaration time in constraints by setting
the message property on the constraint.

The message descriptor is a string literal and may contain one or more message parameters. Message parameters
are string literals enclosed in braces.

Example 4.1. M essage using par ameter s

Val ue nmust be between {m n} and {max}
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4.3.1.1. Algorithm

The default message interpolator uses the following steps:

1. Message parameters are extracted from the message string and used as keys to search the Resour ceBundl e
named Vval i dat i onMessages (often materialized as the property file / val i dat i onMessages. properties and
its locale variations) using the defined locale (see below). If a property is found, the message parameter is re-
placed with the property value in the message string. Step 1 is applied recursively until no replacement is per-
formed (ie. a message parameter value can itself contain a message parameter).

2.  Message parameters are extracted from the message string and used as keys to search the Bean Validation pro-
vider's built-in Resour ceBundl e using the defined locale (see below). If a property is found, the message para-
meter is replaced with the property value in the message string. Contrary to step 1, step 2 is not processed re-
cursively.

3. If step 2 triggers areplacement, then step 1 is applied again. Otherwise step 4 is performed.

4. Message parameters are extracted from the message string. Those matching the name of an attribute of the
constraint declaration are replaced by the value of that attribute.

The defined locale is as fol lowed:

e if the locale is passed to the interpolator method int er pol at e(String, CosntraintDescriptor, Object,
Local e), thisLocal e instanceis used.

e otherwise, the default Local e as provided by Local e. get Def aul t () isused.

The proposed algorithm ensures that custom resource bundle always have priority over built-in resource bundle at
all level of the recursive resolution. It also ensures that constraint declarations attributes values are not expanded
further.

4.3.2. Custom message interpolation

A custom message interpolator may be provided (e.g., to interpolate contextual data, or to adjust the default Local e
used). A message interpolator implements the Messagel nt er pol at or interface.

/**

* Interpolate a given constraint violation nmessage.
*
* @ut hor Emmanuel Bernard
* @ut hor Hardy Ferentschik
*/
public interface Messagel nterpol ator {
/**

*

Interpolate the nmessage fromthe constraint paraneters and the actual validated object.
The locale is defaulted according to the <code>Messagel nt er pol at or </ code> i npl ement ati on
See the inplenentation docunentation for nore detail.

@ar am nessage The nessage to interpolate.
@ar am constrai nt Descri ptor The constrai nt descriptor.
@ar am val ue The obj ect being vali dated

EE S

@eturn Interpolated error nmessage.
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&/
String interpolate(String nmessage,
Constrai nt Descri ptor constraintDescriptor,
bj ect val ue);

/**

* Interpolate the nessage fromthe constraint paranmeters and the actual validated object.
* The Local e used is provided as a paraneter

@ar am nessage The nmessage to interpolate.

@ar am const rai nt Descri ptor The constrai nt descriptor.
@ar am val ue The obj ect being vali dated

@aram | ocal e the locale targeted for the nessage

L

*

* @eturn Interpol ated error nmessage.
*/
String interpolate(String nessage,
Constrai nt Descri ptor constraintDescriptor,
bj ect val ue,
Local e | ocal e);

nessage iSthe message descriptor as seen in @onst rai nt Annot at i on. message Or provided to the Const r ai nt Con-
text methods.

constrai nt Descri ptor iS the Constrai nt Descri pt or object representing the metadata of the failing constraint
(see Constraint metadata request API).

val ue isthe value being validated.

Messagel nterpol ator.interpol ate(String, ConstraintDescriptor, Object) IS invoked by for each con-
straint violation report generated. The default Local e isimplementation specific.

Messagel nterpol ator.interpol ate(String, ConstraintDescriptor, Object, Locale) can beinvoked by a
wrapping Messagel nt er pol at or to enforce a specific Local e value by bypassing or overriding the default Local e

strategy.

A message interpolator implementation shall be threadsafe.

The message interpolator is provided to the validatorFactory a construction time using Confi gura-
ti on. messagel nt er pol at or (Messagel nt er pol at or) . This message interpolator is shared by al validators gener-
ated by thisval i dat or Fact ory.

It is possible to override the Messagel nt er pol at or implementation for a given Vval i dat or instance by invoking
Val i dat or Fact ory. usi ngCont ext () . messagel nt er pol at or (nessagel nt er pol ator) . get Val i dator ().

It is recommended that Messagel nt er pol at or implementations delegate final interpolation to the Bean Validation
default Messagel nt er pol at or to ensure standard Bean Validation interpolation rules are followed, The default im-
plementation is accessible through Conf i gur at i on. get Def aul t Messagel nt er pol at or () .

4.3.3. Examples

These examples describe message interpolation based on the default message interpolator's built-in messages (see
Appendix B), and the val i dati onMessages. properties file shown in table Table 4.2. The current locale is as-
sumed English.
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// Val i dati onMessages. properties
myapp. creditcard. error=credit card nunber not valid

Table 4.2. message interpolation

Failing constraint declaration interpolated message
@NotNull must not be null
@Max(30) must be less than or equal to 30

@Size(min=5, max=15, message="Key must have  Key must have between 5 and 15 characters
between {min} and {max} characters")

@Digits(integer=9, fraction=2) numeric value out of bounds (<9 digits>.<2 digits>
expected)

@CreditCard(message={ myapp.creditcard.error}) | credit card number not valid

Hereis an approach to specify the Local e value to choose on agiven val i dat or . Local e aware Messagel nt er pol -
at or . See Section 4.4 for more details on the APIs.

Example 4.2. Use M essagel nter polator to use a specific Locale value

/**
* del egates to a Messagel nterpol ator inplenmentati on but enforce a given Local e
*/
public class Local eSpeci fi cMessagel nt er pol ator i npl enents Messagel nt er pol ator {
private final Messagel nterpol ator defaultlnterpolator;
private final Local e defaultLocal e;

public Local eSpeci fi cMessagel nt er pol at or (Messagel nterpol ator interpol ator, Locale |ocale) {

this.defaul tLocal e = | ocal e;
this.defaultlnterpolator = interpolator;
}
/**
* enforece the | ocal e passed to the interpol ator
*/

public String interpolate(String nessage,
Constrai nt Descri ptor constraintDescriptor,
oj ect val ue) {
return defaul tlnterpol ator.interpol ate(message, constraintDescri ptor,
val ue, this.defaultlLocale);

}

/'l no real use, inplenented for conpl eteness
public String interpolate(String nessage,
Constrai nt Descri ptor constraintDescriptor,
bj ect val ue,
Local e I ocale) {
return defaul tlnterpol ator.interpol ate(nmessage, constraintDescriptor, value, |ocale);

Local e | ocal e = get MyCurrent Local e();
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Messagel nterpol ator interpol ator = new Local eSpeci fi cMessagel nt er pol at or (
val i dat or Fact ory. get Messagel nt er pol ator (),
| ocal e);

Val i dat or validator = validatorFactory. usi ngContext ()
. messagel nt er pol at or (i nt er pol at or)
.getValidator();

Most of the time, however, the relevant Local e will be provided by your application framework transparently. This
framework will implement its own version of Messagel nt er pol at or and pass it during the val i dat or Fact ory con-
figuration. The application will not have to set the Local e itself. This example shows how a container framework
would implement Messagel nt er pol at or to provide a user specific default locale.

Example 4.3. Contextual container possible M essagel nter polator implementation

public class Contextual Messagel nt er pol at or {
private final Messagel nterpol ator del egate;

publ i ¢ Cont ext ual Messagel nt er pol at or (Messagel nt er pol at or del egate) {
thi s. del egate = del egat e;

}

public String interpolate(String nmessage, ConstraintDescriptor constraintDescriptor,
oj ect val ue) {
Local e | ocal e = Cont ai ner. get Manager (). get User Local e() ;
return this.del egate.interpol at e(
message, constraintDescriptor, value, locale );

}

public String interpolate(String nmessage, ConstraintDescriptor constraintDescriptor,
Cbj ect val ue, Locale locale) {
return this.del egate.interpol ate(nmessage, constraintDescriptor, value, |ocale);

//Build the ValidatorFactory

Configuration<?> configuration = Validation.byDefaultProvider().configure();

Val i dat or Factory factory = configuration
. messagel nt er pol at or ( new Cont ext ual Messagel nt er pol at or ( confi gurati on. get Def aul t Messagel nt er pol at or (
. bui I dval i dat or Factory();

/1 The container uses the factory to validate constraints using the specific Messagel nt erpol at or
Val idator validator = factory.getValidator();

4.4. Bootstrapping

The bootstrapping APl aims at providing a val i dat or Fact ory object which is used to create val i dat or instances.
The bootstrap process is decoupled from the provider implementation initialization: a bootstrap implementation
must be able to bootstrap any Bean Validation provider implementation. The bootstrap sequence has been designed
to achieve several goals:

e plug multiple implementations
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e choose a specific implementation

« extensibility: an application using a specific provider implementation can use specific configurations
» ghare and reuse of metadata across validators

» |leave as much freedom as possible to implementations

* provide integration mechanisms to Java EE 6 and other containers

e type safety

The main artifacts involved in the bootstrap process are:

e validation: APl entry point. Lets you optionally define the Bean Validation provider targeted as well as a pro-
vider resolution strategy. Validation generates Conf i gur ati on objects and can bootstrap any provider imple-
mentation.

e ValidationProvider: contract between the bootstrap procedure and a Bean Validation provider implementa-
tion.

e ValidationProviderResol ver: returns alist of al Bean Validation providers available in the execution context
(generally the classpath).

* Configuration: collects the configuration details that will be used to build val i dat or Fact ory. A specific sub
interface of Confi guration must be provided by Bean Validation providers as a unique identifier. This sub in-
terface typically hosts provider specific configurations.

e ValidatorFactory: result of the bootstrap process. Build val i dat or instances from a given Bean Validation
provider.

Let'sfirst seethe APl in action through some examples before diving into the concrete definitions.

4.4.1. Examples

The most simple approach is to initialize the default Bean Validation provider or the one defined in the XML con-
figuration file. The val i dat or Fact ory iSthen ready to provide val i dat or instances.

Example 4.4. Simple Bean Validation bootstrap sequence

Val i dator Factory factory = Validation. bui | dDef aul t Val i dat or Factory();

// cache the factory sonewhere
Val idator validator = factory.getValidator();

The val i dat or Fact ory object isthread-safe. Building val i dat or instances istypically a cheap operation. Building
aVal i dat or Fact ory istypicaly more expensive. Make sure to check your Bean Validation implementation docu-
mentation for more accurate details.
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The second example shows how a container can customize some Bean Validator resource handling to match its
own behavior.

Example 4.5. Customize message resolution, traversable resolver and constraint Validator factory
implementation

//some custom zation froma container
Val i dat or Factory factory = Validation
. byDef aul t Provi der (). configure()
. messagel nt er pol at or ( new Cont ai ner Messagel nt er pol ator () )
.constraintVal i dat or Fact ory( new ont ai ner Conponent Const rai nt Val i dat or Factory() )
.traversabl eResol ver ( new JPAAwar eTr aver sabl eResol ver () )
. bui I dval i dat or Factory();

[l cache the factory sonewhere
Val i dator validator = factory.getValidator();

The third example shows how to bootstrap Bean Validation in an environment not following the traditional Java
classloader strategies (such as tools or alternative service containers like OSGi). They can provider some alternat-
ive provider resolution strategy to discover Bean Validation providers.

Example 4.6. Customize the Bean Validation provider resolution mechanism

/1 osgi environnent
Val i dat or Factory factory = Validation
. byDef aul t Provi der ()
. provi der Resol ver ( new OSG Servi ceDi scoverer() )
.configure()
. bui | dval i dat or Factory();

[/ cache the factory somewhere
Val i dator validator = factory.getValidator();

The next example shows how a client can choose a specific Bean Validation provider and configure provider spe-
cific properties programmatically in atype-safe way.

Example 4.7. Use a specific provider and add specific configuration

Val i dator Factory factory = Validation
. byProvi der ( ACMEConfiguration.class ) //chose a specific provider
.configure()
. messagel nt er pol at or ( new Cont ai ner Messagel nterpolator() ) //default configuration option
. addConst ai nt (Addr ess. cl ass, custonConstrai ntDescriptor) //ACME specific nethod
. bui I dval i dat or Factory();

//sanme initialization deconposing calls

ACMEConf i gurati on acneConfiguration = Validation
. byProvi der (  ACMEConfi guration.class )
.configure();

Val i dat or Factory factory = acneConfiguration
. messagel nt er pol at or ( new Cont ai ner Messagel nterpolator() ) //default configuration option
. addConst ai nt (Addr ess. cl ass, custonmConstrai nt Descriptor) //ACME specific nethod
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. bui I dval i dat or Fact ory();

/**
* ACME specific validator configuration and configuration options
*/
public interface ACMEConfi guration
ext ends Confi gurati on<ACMEConfi guration> {

/**

* Programmatically add constraints. Specific to the ACVE provider.
*/
ACMEConf i gurati on addConstraint (C ass<?> entity,
ACMEConst r ai nt Descri pt or constraint Descriptor);

The last example shows how aVval i dat or can use a specific Messagel nt er pol at or implementation

Example 4.8. Use a specific M essagel nter polator instance for a given Validator

Val i datorFactory factory = ...;

Messagel nt er pol at or custonl nt er pol ator = new Local eSpeci fi cMessagel nt er pol at or (
| ocal e,
factory. get Messagel nt er pol at or ()

)

Val i dator | ocalizedValidator =
factory. usi ngCont ext ()
. messagel nt er pol at or (cust onl nt er pol at or)
.getValidator();

In the same flow, a custom Tr aver sabl eResol ver can be passed.

We will now explore the various interfaces, their constraints and usage. We will go from the val i dat or Fact ory to
the val i dat i on class walking up the bootstrap chain.

4.4.2. ValidatorFactory

Val i dat or Fact ory objects build and provide initialized instances of val i dat or to Bean Validation clients. Each
val i dat or instance is configured for a given context (message interpolator, traversable resolver). Clients should
cache val i dat or Fact ory objects and reuse them for optimal performances. The API is designed to allow imple-
mentors to share constraint metadatain val i dat or Fact ory.

Val i dat or Fact ory implementations must be thread-safe. val i dat or Fact ory implementations can cache val i dat -
or instancesif needed.

Example 4.9. Validator Factory interface

/**
* Factory returning initialized Validator instances.
* | npl ementati ons are thread-safe
* This object is typically cached and reused.
*
*

@wut hor Emmanuel Bernard
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*/
public interface ValidatorFactory {
/**
* return an initialized Validator instance using the default factory instances
* for message interpolator and traversable resol ver.
*
* Validator instances can be pool ed and shared by the inplenmentation
*/
Val i dat or get Validator();
/**
* Define the validator context and return a
* Validator conpliant with this state
*
* @eturn a Validat or Cont ext
*/
Val i dat or Cont ext usi ngCont ext ();
/**
* Returns the Messagelnterpol ator instance configured at initialization tine
* for the ValidatorFactory
* This is the instance used by #getValidator(d ass)
*
* @eturn Messagel nterpol ator instance
*/
Messagel nt er pol at or get Messagel nterpol ator();
}

A Val i dat or Fact ory iS provided by aConfi gurati on.

Val i dat or Cont ext returned by usi ngCont ext can be used to customize the state in which the val i dat or must be
initialized. Thisis used to customize the Messagel nt er pol at or Or the Tr aver sabl eResol ver.

Example 4.10. Validator Context interface

**
/* Return a Validator corresponding to the initialized state.
*
* @ut hor Enmanuel Bernard
*
pui)l ic interface ValidatorContext {
**
/* Defines the nmessage interpol ator inplenentati on used by the Validator.
* |f unset, the nessage interpolator of the ValidatorFactory is used.
*
* @eturn self follow ng the chaining nethod pattern
*
VaI/i dat or Cont ext nmessagel nt er pol at or ( Messagel nt er pol at or nessagel nterpol ator);

/**

* Defines the traversable resolver inplenmentation used by the Validator.

* | f unset, the traversable resolver of the ValidatorFactory is used.

*

* @eturn self follow ng the chaining nethod pattern

*/

Val i dat or Cont ext traversabl eResol ver (Traver sabl eResol ver traversabl eResol ver);

/**

* @eturn an initialized <code>Val i dator</code> instance respecting the defined state.
* Val i dator instances can be pool ed and shared by the inplenentation.
“f
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Val i dat or get Validator();

The Messagel nt er pol at or Of the Traver sabl eResol ver passed to the val i dat or Cont ext are used instead of the
Val i dat or Fact or y'S Messagel nt er pol at or Of Tr aver sabl eResol ver instances.

get Messagel nt er pol at or () returns the Messagel nt er pol at or instance configured during the initialization of the
Val i dat or Fact ory. It is particularly useful to build a val i dat or specific Messagel nt er pol at or Wrapping the one
from the val i dat or Fact ory.

Example 4.11. Use of Validator Factory

Val i dat or Factory factory = ...

Val i dat or validat or Usi ngDefaults = factory. getValidator();

Val i dat or val i dat or Usi ngCust onilr aver sabl e = factory
. usi ngCont ext ()
.traversabl eResol ver ( new JPATr aver sabl eResol ver () )
.getValidator();

See Example 4.2 for an example using get Messagel nt er pol at or () .

4.4.3. Configuration

Conf i gurati on collects configuration informations, determines the correct provider implementation and delegates
it the val i dat or Fact ory creation. This class lets you define:

» the message interpolator strategy instance

« thetraversable resolver strategy instance

the constraint Validator factory instance

the configuration | nput St r eam

A Configuration does provide a Messagel nt er pol at or implementation following the default Bean Validation
Messagel nt er pol at or rules as defined in Section 4.3.1 by calling get Def aul t Messagel nt er pol at or (). Such an
implementation is useful to let a custom Messagel nt er pol at or delegates to the standard Messagel nt er pol at or
(see Section 4.3.2 and an example making use of get Def aul t Messagel nt er pol at or () in Example 4.3).

Clientscall confi gurati on. bui | dval i dat or Fact ory() to retrievetheinitialized val i dat or Fact or y instance.

Example 4.12. Configuration interface

/**
* Receives configuration information, selects the appropriate
* Bean Validation provider and build the appropriate
* Val i dat or Fact ory.
* <p/ >
* Usage:
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<p|’ e>
Configuration<?> configuration = //provided by one of the Validation bootstrap nethods
Val i dat or Factory = configuration
. messagel nt er pol at or ( new Cust omVessagel nt er pol ator () )
. bui I dval i dat or Factory();
</ pre>
<p/ >
The Val i dationProvi der Resol ver is specified at Configuration tine
(see {@ink javax.validation.spi.ValidationProvider}).
If none is explicitely requested, the default ValidationProvi derResol ver is used.
<p/ >
The provider is selected in the followi ng way:
- if a specific Configuration subclass is requested progranmatically using
Val i dati on. byProvi der (Cl ass), find the first provider matching it
- if a specific Configuration subclass is defined in META-INF/ validation.xm,
find the first provider matching it
- otherwi se, use the first provider returned by the ValidationProvi der Resol ver
<p/ >
I mpl enment ati ons are not neant to be thread-safe

@ut hor Emmanuel Bernard
/
public interface Configuration<T extends Configuration<T>> {
/**
* Defines the nessage interpolator used. Has priority over the configuration
based nessage i nterpol ator.

E R S S T B R R S U T T N

@aram i nterpol ator message i nterpol ator inplenmentation.

@eturn <code>t hi s</code> fol |l owi ng the chai ning method pattern.
/
T nessagel nt er pol at or (Messagel nt erpol ator interpol ator);

*
*
*
*
*
*

/**

* Defines the traversable resolver used. Has priority over the configuration
* based traversabl e resol ver.

*

* @aramresol ver traversabl e resol ver inplenmentation.

*

* @eturn <code>t hi s</code> follow ng the chai ning nmethod pattern.

*/
T traversabl eResol ver (Traver sabl eResol ver resol ver);
/**

* Defines the constraint validator factory. Has priority over the configuration
* based constraint factory.

*

* @aram constraintVal i datorFactory constraint factory innpl enentation.

*

* @eturn <code>t hi s</code> follow ng the chaining nmethod pattern.

*/
T constraintVal i dat or Fact ory( Constrai nt Val i dat or Fact ory constrai nt Val i dat or Factory);
/**

* Configure the ValidatorFactory based on <code>streanx/code>

* | f not specified, META-INF/ validation.xm is used

* <p/ >

* The stream should be closed by the client APl after the

* Val i dator Factory has been returned

*

* @aram stream configuration stream

*

* @eturn <code>t hi s</code> follow ng the chaining method pattern.

*

~

T cust onConfi guration(lnput Stream strean);
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/**

* Return an inplenmentati on of the Messagel nterpolator interface follow ng the
* default Messagelnterpol ator defined in the specification:
* - use the Validati onMessages resource bundle to | oad keys

* - use Local e. get Default ()
*

* @eturn default Messagel nterpol ator inplenentation conpliant with the specification
*/

Messagel nt er pol at or get Def aul t Messagel nt er pol ator () ;

/**

* Build a ValidatorFactory inplenentation.
*

* @eturn ValidatorFactory
*/
Val i dat or Fact ory bui | dVal i dat or Factory();

A Bean Validation provider must define a sub interface of Confi gurati on uniquely identifying the provider. The
i sSui tabl e() method of its val i dati onProvi der implementation must return true when this sub interface type is
passed as a parameter, false otherwise. The Confi gur at i on sub interface typically hosts provider specific configur-
ation methods.

To facilitate the use of provider specific configuration methods, Confi gur ati on USES generics. Confi gurati on<T
extends Confi guration<T>> ; the generic return type T is returned by chaining methods. The provider specific sub
interface must resolve the generic T asitself as shown in the following example.

Example 4.13. Example of provider specific Configuration sub interface

/**
* Unique identifier of the ACME provider
* al so host sone provider specific configuration nethods
*/
public interface ACMEConfi guration
ext ends Confi gurati on<ACMEonfi guration> {
/**

* Enabl es contraints inplenmentation dynam c rel oadi ng when usi ng ACVE
* default to fal se
*/

Configurati on enabl eDynam cRel oadi ng(bool ean);

When Confi guration. bui | dval i dat or Fact ory() is caled, the initialized val i dat or Fact ory is returned. More
specifically, the requested Bean Validation provider is determined and the result of validationPro-
vi der . bui | dval i dat or Fact or y( Confi gurati onStat e) iSreturned. Confi gurati onSt at e gives access to the con-
figuration artifacts passed to Confi guration. A typical implementation of Confi gurati on aso implements Con-
figurationState, hencet hi s can be passed to bui | dval i dat or Fact or y( Confi gurati onSt at e) .

Example 4.14. ConfigurationState interface

/**

* Contract between a <code>Configuration</code> and a
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</ code>Val i dat or Provi der </ code> to create a <code>Val i dat or Fact or y</ code>.
The configuration artifacts provided to the
<code>Confi gurati on</ code> are passed al ong.

@wut hor Emmanuel Bernard

@ut hor Hardy Ferentschik

/

public interface ConfigurationState {

*
*
*
*
*
*
*

/**
* Message interpolator as defined by the client programmatically
* or null if undefined.
*
* @eturn nessage provider instance or null if not defined
*/
Messagel nt er pol at or get Messagel nt er pol ator () ;
/**
* Returns the configuration stream defined by the client progranmmatically
* or null if undefined.

*

* @eturn the configuration input streamor null
*/
I nput St ream get Confi gurati onStrean();

/**

* Defines the constraint validator inplenmentation factory as defined by
* the client programmatically or null if undefined

*

* @eturn factory instance or null if not defined

*/

Constraint Val i dat or Fact ory get Constrai ntVal i dat or Factory();

/**

* Traversabl e resol ver as defined by the client progranmatically
* or null if undefined.

*

* @eturn traversable provider instance or null if not defined
*/

Traver sabl eResol ver get Tr aver sabl eResol ver () ;

The requested provider implementation is resolved according to the following rulesin the following order:

e Use the provider implementation requested if Configuration has been created from valida-
tion. byProvi der (d ass) .

e Use the provider implementation associated with the Confi gurati on implementation described in the XML
configuration (under val i dati on. provi der) if defined: the value of this element is the fully qualified class
name of the Confi gur at i on sub interface uniquely identifying the provider.

e Use the first provider implementation returned by
val i dati onProvi der Resol ver. get Val i dati onProvi ders().

The val i dati onProvi der Resol ver is specified when Confi gurati on instances are created (see Vval i dat i onPr o-
vi der). If no val i dat i onProvi der Resol ver instance has been specified, the default val i dat i onProvi der Resol v-
er isused.

Confi gurati on instances are provided to the Bean Validation client through the val i dat i on methods. Conf i gur a-
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ti on instances are created by val i dat i onPr ovi der.

Warning

Should we add aignhore XML method? to bypass the XMl file configuration?

Hereis an example of Confi gurati on use.

Example 4.15. Use Configuration

Configuration configuration = ...
Val i dator Factory factory = configuration

. messagel nt er pol at or ( new WBMessagel nterpol ator() )
.traversabl eResol ver ( new JPAAwar eTr aver sabl eResol ver () )
. bui I dval i dat or Factory();

4.4 4. ValidationProvider and ValidationProviderResolver

Val i

dati onProvi der isthe contract between the bootstrap process and a specific Bean Validation provider. val i d-

ati onProvi der Resol ver implements the discovery mechanism for Bean Validation provider implementation. Any
Bean Validation client can implement such a discovery mechanism but it is typically implemented by containers
having specific class oader structures and restrictions.

4.4.

Val i
aly

4.1. ValidationProviderResolver

dati onProvi der Resol ver returnsthelist of Bean Validation providers available at runtime and more specific-
aVval i dati onProvi der instance for each provider available in the context. This service can be customized by

implementing val i dati onPr ovi der Resol ver . Implementations must be thread-safe.

Example 4.16. ValidationProvider Resolver

L A S I I B N I N

~

*

Determ ne the |ist of Bean Validation providers available in the runtine environnent

<p>

Bean Validation providers are identified by the presence of

META- | NF/ servi ces/ javax. val i dati on. spi . Val i dati onProvi der

files following the Service Provider pattern descri bed

<a href="http://java.sun.conlj2se/1.5.0/docs/guide/jar/jar.htm #Servi ce¥20Pr ovi der " >her e</ a>
<p/ >

Each META- I NF/ servi ces/javax.validation.spi.ValidationProvider file contains the |ist of

Val i dati onProvi der inpl enentations each of themrepresenting a provider.

I npl erent ati ons nust be thread-safe.

@ut hor Emmanuel Bernard

public interface ValidationProvi der Resol ver {

/**

* Returns a |list of ValidationProviders available in the runtinme environnent.
*

* @eturn list of validation providers.
*/
Li st <Val i dati onProvi der > get Val i dati onProvi ders();
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By default, providers are resolved using the Service Provider pattern  described in ht-
tp://java.sun.com/j2se/1.5.0/docs/guideljar/jar.html#Service%20Provider. Each Bean Validation provider should
supply a service provider configuration file by creating a text file j avax. val i dati on. spi . Val i dat i onPr ovi der
and placing it in the META- | NF/ ser vi ces directory of one of its jar files. The content of the file should contain the
name of the provider implementation class of thej avax. val i dat i on. spi . Val i dat i onProvi der interface.

Persistence provider jars may be installed or made available in the same ways as other service providers, e.g. as ex-
tensions or added to the application classpath according to the guidelinesin the JAR file specification.

The default val i dati onProvi der Resol ver implementation will locate all the Bean Validation providers by their
provider configuration files visible in the classpath. The default val i dat i onPr ovi der Resol ver implementation is
recommended and custom Val i dat i onPr ovi der Resol ver implementations should be rarely used. A typical use of
a custom resolution is resolving providers in a classloader constrained container like OSGi or in atool environment
(IDE).

The default implementation of Val i dat i onProvi der Resol ver must be available a
j avax. val i dati on. boot st rap. Def aul t Val i dat i onProvi der Resol ver . It must contain a public no-arg constructor
and must not have any other non private attribute or method besides the method described by val i dat i onPr o-
vi der Resol ver.

4.4.4.2. ValidationProvider

Val i dati onProvi der represents the SPI (Service Provider Interface) defining the contract between the provider
discovery and initialization mechanism, and the provider. A val i dati onPr ovi der does:

» Determine if a provider matches a given Conf i gur ati on sub interface. One Confi gur ati on sub interface spe-
cifically represent one Bean Validation provider.

* Provide aprovider specific Conf i gur ati on implementation. This Conf i gur ati on will specifically build val i d-
at or Fact ory instances of the provider it comes from.

» Buildavali dat or Fact ory object from the configuration provided by Conf i gur ati onSt ate.

Example 4.17. ValidationPr ovider

/**

* Contract between the validati on bootstrap mechani smand the provi der engine.

* <p/>

* | npl enmentations nust have a public no-arg constructor. The construction of a provider
* should be as "lightweight" as possible.

*

*

@ut hor Emmanuel Bernard

* @ut hor Hardy Ferentschik

*/

public interface ValidationProvider {

/**

* This sub interface uniquely identify a provider.
*

@ar am confi gurationC ass targeted configuration class.

*
*
* @eturn <code>true</code> if <code>configurationC ass</code> is the Bean Validation Provider
* sub-interface for Configuration

*
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bool ean i sSuitabl e(d ass<? extends Configuration<?>> configurationC ass);

/**

* Returns a Configuration instance inplenmenting the

* <code>configurati onCl ass</code> interface.

* The Configuration instance uses the current provider (<code>this</code>)
* to build the ValidatorFactory instance.

* <p/>

* This method can only be called on providers returning true on
* <code>#i sSui t abl e(confi gurati onCl ass) </ code>

*

* @aram configurationC ass the Configuration class type

* @aram state bootstrap state

*

* @eturn specific Configuration inplenentation

*/

<T extends Configuration<T>> T createSpecializedConfiguration(
Boot strapState state,
O ass<T> confi gurationd ass);

/**
* Returns a Configuration instance. This instance is not bound to
* use the current provider. The choice of provider follows the algorithm described
* in {@ink javax.validation. Configuration}
* <p/>
* The Validati onProvi der Resol ver used is provided by <code>st at e</ code>.
* |f null, the default ValidationProviderResolver is used.
*
* @aram state bootstrap state
*
* @eturn Configuration inplenentation
=
Configurati on<?> createGenericConfiguration(BootstrapState state);
/**
* Build a ValidatorFactory using the current provider inplenmentation. The
* Val i datorFactory is assenbled and follow the configuration passed
* using ConfigurationState.
* <p>
* The returned ValidatorFactory is properly initialized and ready for use.
* </ p>
*
* @aram configurationState the configurati on descri ptor
*
* @eturn the instanciated ValidatorFactory
*/

Val i dat or Fact ory bui | dVal i dat or Fact ory( Confi gurati onState configurati onState);

Example 4.18. BootstrapState interface

/**

* Defines the state used to bootstrap the Configuration

*

* @ut hor Emmanuel Bernard

*

pui)l ic interface BootstrapState {
* %
/* returns the user defined ValidationProviderResol ver strategy instance or <code>nul | </ code>

* if undefined.
.

@eturn ValidationProvi der Resol ver instance or null
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&/
Val i dati onProvi der Resol ver getVal i dati onProvi der Resol ver();

A client can request a specific Bean Validation provider by using val i dat i on. byProvi der (O ass<T expt ends
Confi guration<T>>) or by defining the provider in the XML configuration file. The key uniquely identifying a
Bean Validation provider is a provider specific sub interface of Confi gurati on. The sub interface does not have to
add any new method but is the natural holder of provider specific methods.

Example 4.19. Example of provider specific Configuration sub interface

/**
* Unique identifier of the ACME provi der
* al so host sonme provider specific configuration nmethods
*/
public interface ACMEConfi guration
ext ends Confi gurati on<ACMEConfi guration> {
/**
* Enabl es contraints inplenentation dynam c rel oadi ng when usi ng ACVE
* default to fal se
*/
ACMEConf i gur ati on enabl eDynam cRel oadi ng( bool ean) ;

Note

Conf i gurat i on references itself in the generic definition. Methods of Confi gurati on will return the ACVE-
Confi gur ati on making the API easy to use even for vendor specific extensions.

The provider discovery mechanism uses the following algorithm:

* Retrieve available providers using val i dat i onPr ovi der Resol ver . get Val i dat i onProvi ders().

* Thefirst val i dati onProvi der matching the requested provider is returned. Providers are evaluated in the order
they are provided by Vval i dati onProvi der Resol ver. A provider is considered matching if val i dati onPro-
vi der.isSuitabl e(d ass<T extends Configuration<T>>) returns true when the requested provider specific
Confi gurat i on sub interface is passed as a parameter.

When the default Bean Validation provider is requested, the first val i dati onProvi der returned by the val i da-
ti onProvi der Resol ver strategy isreturned.

Every Bean Validation provider must provide a val i dati onProvi der implementation containing a public no-arg
constructor and add the corresponding META- 1 NF/ servi ces/ j avax. val i dati on. spi . Val i dati onProvi der file
descriptor in one of itsjars.

4.45. Validation

The val i dat i on class is the entry point used to bootstrap Bean Validation providers. The first entry point, bui | d-
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Def aul t Val i dat or Fact ory(), returns aval i dat or Fact ory. The first provider returned by the default val i dat i on-
Provi der Resol ver is used to build the val i dat or Fact ory. Val i dati on. bui | dDef aul t Val i dat or Factory() iS
equivalent to val i dat i on. byDef aul t Provi der (). confi gure(). bui | dval i dat or Factory().

Warning

Should the resolver strategy be configurable by XML

Example 4.20. Validation methods available

*

This class is the entry point for the Bean Validation framework. There are three ways
to bootstrap the framework

<ul >

<li>

The easi est approach is to use the default Bean Validation provider

<pre>

Val i dat or Factory factory = Validation. buil dDef aul t Val i dat or Factory();

</ pre>

In this case {@ink javax.validation.bootstrap.DefaultValidationProvi derResol ver}
will be used to | ocate avail abl e providers.

The chosen provider is defined as followed:

<ul >

<li>f the XM. configuration defines a provider, this provider is used</li>

<li>f the XM. configuration does not define a provider or if no XM. configuration
is present the first provider returned by the ValidationProvi der Resol ver

isntance is used.</li>

</ ul >
</li>
<li>

The second bootstrap approach allows to choose a custom
<code>Val i dat i onPr ovi der Resol ver </ code>. The chosen
<code>Val i dati onProvi der</code> is then deternined in the same way
as in the default bootstrappi ng case (see above).
<pre>
Configuration& t?&gt; configuration = Validation

. byDef aul t Provi der ()

. provi der Resol ver ( new MyResol ver Strategy() )

.configure();
Val i dat or Factory factory = configuration. buil dValidatorFactory();
</ pre>
</li>

<p/ >

<li>

The third approach allows you to specify explicitly and in
a type safe fashion the expected provider by

using its specific <code>Confi guration</code> sub-interface.

Optionally you can choose a custom <code>Val i dati onProvi der Resol ver </ code>.
<pre>
ACMEConf i guration configuration = Validation
. byPr ovi der (ACMEConf i gur ati on. cl ass)
. provi der Resol ver( new MyResol ver Strategy() ) // optionally set the provider resolver
.configure();
Val i dator Factory factory = configuration. buil dValidatorFactory();
</ pre>
</li>
</ ul >
Not e: <br/ >
<ul >
<li>

LR S R I T I B I S R R N I N I S S R S T R R R S B R S T T I I S
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The Val i dat or Factory object built by the bootstrap process shoul d be cached
and shared anobngst Validator consumners.

</li>

<li>

This class is thread-safe.

</li>

</ ul >

@ut hor Emmanuel Bernard

@ut hor Hardy Feretnschik

@ee Defaul tValidati onProvi der Resol ver
/
public class Validation {

E R B S I B R

*

~

L T . T T I R N

Build and return a ValidatorFactory instanced based on the

default Bean Validation provider and foll ow ng the

XML configuration.

<p/ >

The provider list is resolved using the

{@ink javax.validation.bootstrap.DefaultValidationProviderResolver}.

<p/ > The code is semantically equivalent to

<code>Val i dat i on. byDef aul t Provi der (). configure(). buil dvali dator Fact ory() </ code>

@ eturn <code>Val i dat or Fact or y</ code> i nst ance.

-~

public static ValidatorFactory buil dDefaultValidatorFactory() ({
[...]

}
/**
* Build a <code>Configuration</code> The provider |ist is resolved
* using the strategy provided to the bootstrap state.
* <pre>
* Configuration& t?&gt; configuration = Validation
* . byDef aul t Pr ovi der ()
* . provi der Resol ver ( new MyResol ver Strategy() )
* .configure();
* Val i datorFactory factory = configuration. buil dVali datorFactory();
* <[ pre>
* The actual provider choice is given by the XM. configuration. If the XM
* configuration does not exsist the first available provider will be returned.
*
* @eturn instance building a generic <code>Confi guration</code>
* conpliant with the bootstrap state provided.
*

~

public static GenericBootstrap byDefaultProvider() {
[...]

}
/**
* Build a <code>Configuration</code> for a particular provider inplenentation.
* Optionally override the provider resolution strategy used to determ ne the provider.
* <p/>
* Used by applications targeting a specific provider programmtically.
* <p/>
* <pre>
* ACMEConfiguration configuration =
* Val i dati on. byPr ovi der ( ACMEConf i gur ati on. cl ass)
* . provi der Resol ver ( new MyResol ver Strategy() )
* .configure();
* </ pre>,
* where <code>ACMEConfi guration</code> is the
* <code>Confi guration</code> sub interface uniquely identifying the
* ACME Bean Validation provider.
*
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*
*
*
*
*
*
*
pu

Pr

}
[...]

@ar am conf i gurati onType t he <code>Confi gurati on</code> sub interface
uni quely defining the targeted provider.

@eturn instance building a provider specific <code>Configuration</code>
sub interface inplenentation.

/
blic static <T extends Configuration<T>>
ovi der Speci fi cBoot st rap<T> byProvi der (C ass<T> confi gurati onType) {

[0

The second entry point lets the client provide a custom val i dat i onPr ovi der Resol uti on instance. Thisinstance is
passed to Generi cBoot strap. Generi cBoot strap builds a generic Confi gurati on using the first val i dat i onPr o-
vi der returned by Val i dati onPr ovi der Resol uti on and caling Val i dat i onPr o-
vi der. creat eGeneri cConfi gurati on(BootstrapState state). BootstrapState holds the validationPro-

vi der Resol ut

i on instance passed tO Generi cBoot strap and will be used by the Confi guration instance when

resolving the provider to use.

Example 4.21. GenericBootstrap interface

/**

* Defines the state used to bootstrap Bean Validati on and
* creates a provider agnostic Configuration.

*

*  @ut hor
=
public int

/*

*

E I I

*

*

Emuanuel Bernard

erface GenericBootstrap {
*
Defines the provider resolution strategy.
This resolver returns the list of providers eval uated
to build the Configuration
<p/ >
If no resolver is defined, the default ValidationProviderResol ver
i mpl enentation i s used.

@ eturn <code>t hi s</code> foll owi ng the chai ning nethod pattern
/

Ceneri cBoot strap provi der Resol ver (Val i dati onProvi der Resol ver resol ver);

/

L S

*

*

*

Returns a generic Configuration inplenentation.

At this stage the provider used to build the ValidatorFactory is not defined.
<p/ >

The Configuration inplenmentation is provided by the first provider returned
by the ValidationProviderResol ver strategy.

@eturn a Configuration inplenentation conpliant with the bootstrap state
/

Configuration<?> configure();

The last entry point lets the client define the specific Bean Validation provider requested as well as a custom val -

i dat i onPr ovi

der Resol ver implementation if needed. The entry point method, val i dat i on. byPr ovi der (O ass<T>
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configurationd ass), takes the provider specific Confi gurati on sub interface type and returns a provi der Spe-
ci fi cBoot st rap object that guarantees to return an instance of the specific Conf i gur at i on sub interface. Thanks to
the use of generics, the client APl does not have to cast to the Conf i gur at i on sub interface.

A Provi der Speci fi cBoot st rap object can optionally receive aval i dati onPr ovi der Resol ver instance.

Example 4.22. Provider SpecificBootstrap interface

-~
*

L A . S T I B I N R

~

Defines the state used to bootstrap Bean Validation and

creates a provider specific Configuration. The specific Configuration

sub interface uniquely identifying a provider.

<p/ >

The requested provider is the first provider suitable for T (as defined in
{@ink javax.validation.spi.ValidationProvider#i sSuitable(d ass)}). The

list of providers evaluated is returned by {@ink ValidationProvi derResol ver}.
If no ValidationProviderResol ver is defined, the

default ValidationProviderResol ver strategy is used.

@ut hor Emmanuel Bernard

public interface ProviderSpecificBootstrap<T extends Configuration<T>> {

~
*

E I S

~

Optionally define the provider resol ver inplenmentation used.
If not defined, use the default ValidationProviderResol ver

@ar am resol ver ValidationProvi der Resol ver inplenmentati on used
@eturn self

publ i c Provi der Speci fi cBoot st rap<T> provi der Resol ver (Val i dati onProvi der Resol ver resol ver);

/**

* Determ ne the provider inplenmentation suitable for configurationType and del egate

* the creation of this specific Configuration subclass to the provider.
*

* @eturn a Configuration sub interface inplenentation
*/
public T configure();

Pr ovi der Speci fi cBoot st rap. confi gure() must return the result of Val i dati onPr o-
vi der. creat eSpeci al i zedConfi gurati on(BootstrapState state, Class<T extends Configuration<T>>
confi gurationType) . The state parameter holds the val i dat i onPr ovi der Resol ver passed to Pr ovi der Speci fi c-
Bootstrap. The configuration type passed as a parameter is the configuration type passed to Vvalida-
tion. byProvi der (O ass). The validation provider is selected from the configuration type according to the al-
gorithm described in (Section 4.4.4.2).

The val i dat i on implementation provided by the Bean Validation provider must not contain any non private attrib-
ute or method aside from the three public static bootstrap methods:

* public static ValidatorFactory buil dDef aul t Val i dat or Fact ory()

* public static GenericBootstrap byDefault Provider()
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* public static <T extends Configuration<T>> ProviderSpecificBootstrap<T> byProvider(Cd ass<T>
configurationType)

The bootstrap API is designed to allow complete portability amongst Bean Validation provider implementations.

The bootstrap implementation must ensure it can bootstrap third party providers.

4.4.6. Usage

The Bean Validation bootstrap API can be used directly by the application, through the use of a container or by
framework in need for validation. In all cases, the following rules apply:

e Validat or Fact ory isathread-safe object that should be built once per deployment unit

e Validator isthread-safe too and should be considered alightweight object. val i dat or Fact ory would typically
implement appropriate val i dat or instance caching strategies if needed.

Containers such as Java EE, Web Bean, dependency injection frameworks, component frameworks are encouraged
to propose access to Val i dat or Fact ory and Val i dat or objectsin away that respects the following rules. For ex-
ample, injection of val i dat or should be possible.
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The Bean Validation specification provides a way to query the constraint repository. This APl is expected to be
used for tooling support as well as integration with other frameworks, libraries and JSRs. The Bean Validation spe-
cification aims to provide both a validation engine and a metadata repository for object constraints. Frameworks
(EE or SE) in need for constraint definition, validation and metadata will be able to rely on the Bean Validation
specification for these services avoiding any unnecessary duplication work from an application and infrastructure
point of view.

5.1. Validator

The main API to access all metadata related to a given object is val i dat or (see Section 4.4 for more information
on how to retrieve aval i dat or instance).

A Vval i dat or instance hosts the method to access to the metadata repository for a given class. It is recommended to
leave the caching of val i dat or instancesto the val i dat or Fact ory. Val i dat or implementations are thread-safe.

/**

* Validate a given object type

* | npl enentations of this interface nust be thread-safe
*

* @ut hor Emmanuel Bernard

*/

public interface Validator {

[...] //See 4.1

/**

* Return the descriptor object describing bean constraints

* The returned object (and associ ated objects including ConstraintDescriptors)
* are inmutable.

*

*

@aram cl azz cl ass type eval uat ed
*/
BeanDescri pt or get Constrai nt sFor Cl ass(C ass<?> cl azz);

get ConstraintsForCl ass returns a BeanDescriptor object describing the bean level constraints (see
Section 3.1.1) and providing access to the property level constraints metadata.

5.2. ElementDescriptor

El ement Descri pt or is the root interface describing elements hosting constraints. It is used to describe the list of
constraints for a given element (whether it be afield, a method or a class).
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/**

* Describes a validated elenment (class, field or property).

*

* @ut hor Emmanuel Bernard

* @ut hor Hardy Ferentschik

=

public interface El enentDescriptor {

/**

* return true if at |east one constraint declaration is present on the el enent.
*/
bool ean hasConstraints();

/**

* @eturn Statically defined returned type.

*

* @odo should it be Type or even conpletly renobved
*/
O ass<?> get Type();

/**

* @eturn Al the constraint descriptors for this el ement.
*/
Set <Constrai nt Descri pt or> get Constrai nt Descriptors();

get Type returns either the object type for a class, or the returned type for a property (TODO problem of generics
resolution).

get Const rai nt Descri pt ors returns the Const rai nt Descri pt or S (See Section 5.5), each Const rai nt Descri pt or
describing one of the constraints declared on the given element.

hasConst rai nt s returnstrue if the element (class, field or property) holds at |ease one constraint declaration.

5.3. BeanDescriptor

The BeanbDescript or interface describes a constrained Java Bean. This interface is returned by Vvali dat -
or. get Constrai nt sFor Cl ass(Cl ass<?>).

/**

* Describe a constrained Java Bean and the constraints associated to it.
*
* @ut hor Emmanuel Bernard
&/
public interface BeanDescriptor extends El ementDescriptor {
/**
* Returns true if the bean invol ves validation:
- a constraint is hosted on the bean itself
- a constraint is hosted on one of the bean properties
- or a bean property is narked for cascade (@ali d)

@eturn true if the bean nvol ves validation

*
*
*
*
*
*
*

/
bool ean i sBeanConstrai ned();

/**
* Return the property level constraints for a given propertyNane

* or null if either the property does not exist or has no constraint
* The returned object (and associ ated objects including ConstraintDescriptors)
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* are inmutabl e.
*

* @aram propertyNane property eval udated

*/

PropertyDescri ptor get ConstraintsForProperty(String propertyNane);

/**

* return the property nanes having at |east a constraint defined or marked
* as cascaded (@vali d)

*/

Set <String> get Constrai nedProperties();

i sBeanConst rai ned returns true if the given class (and superclasses and interfaces) host at |east one validation de-
claration (either constraint or @/al i d annotation). If the method returns false, the Bean Validation engine can safely
ignore the bean asit will not be impacted by validation.

get Const rai nt sFor Property returns a PropertyDescri pt or object describing the property level constraints (See
Section 3.1.2). The property is uniquely identified by its name as per the JavaBeans convention: field level and get-
ter level constraints of the given name are al returned.

get Const r ai nedProper ti es returns the names of the bean properties having at least one constraint or being cas-
caded (@val i d annotation).

5.4. PropertyDescriptor

The PropertyDescri pt or interface describes a constrained property of a Java Bean. This interface is returned by
BeanDescri pt or. get Const rai nt sFor Propert y( St ri ng) . Constraints declared on the attribute and the getter of the
same name according to the Java Bean rules are returned by this descriptor.

/**

* Describes a Java Bean property hosting validation constraints.

*

Constraints placed on the attribute and the getter for a given property
are all referenced by this object.

@ut hor Emmanuel Bernard

pui)l ic interface PropertyDescriptor extends El ementDescriptor {

* %

/* I's the property marked by the <code>@val i d</ code> annot ati on.
* @eturn true if the annotation is present

*

bof)l ean i sCascaded();

*
*
*
*
*

/**

* Nane of the property acording to the Java Bean specification.
* @eturn property name

*/

String getPropertyName();

Thei scascaded method returnst r ue if the property is marked with @val i d.

get Pr oper t yName returns the property name as described in Section 4.2.
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5.5. ConstraintDescriptor

A Constrai nt Descri pt or object describes a given constraint declaration (i.e. a constraint annotation).

/**
* Describes a single constraint and its conposing constraints.
*
* @ut hor Emmanuel Bernard
* @ut hor Hardy Ferentschik
*/
public interface ConstraintDescriptor {
/**
* Returns the annotation describing the constraint declaration.
I f a conposing constraint, paraneter values are reflecting
the overridden paraneters fromthe main constraint

@eturn The annotation for this constraint.
/
Annot ati on get Annot ati on();

*
*
*
*
*

/**

* @eturn The groups the constraint is applied on.
“f

Set <Ol ass<?>> get G oups();

/**
* @eturn the constraint validation inplenentation class
*/
Cl ass<? extends Constrai ntValidator<?, ?>>[]
get Constrai nt Val i dat or d asses();

*

Returns a map contai ning the annotation paraneter names as keys and the
annot ati on paraneter val ues as val ue.

If this constraint is used as part of a conposed constraint, paraneter
values are reflecting the overridden paraneters fromthe main constraint.

E I S

@eturn Returns a map contai ning the annotation paranter nanes as keys
and the annotation paraneter val ues as val ue.

*

*/
Map<String, Object> get Paraneters();

*

/
Return a set of conposi ng <code>Constrai nt Descri pt or </ code>s where each
descriptor describes a conposing constraint. <code>ConstraintDescri ptor</code>
i nstances of conposing constraints reflect overridden paraneter values in
{@ink #getParaneters()} and {@ink #getAnnotation()}.

@eturn a set of <code>ConstraintDescri ptor<code> objects or an enpty set
in case there are no conposing constraints.

E A S T I R

~

Set <Const rai nt Descri pt or > get Conposi ngConstrai nts();

/**

* @eturn true if the constraint is annotated with @Report AsVi ol ati onFr onConposi t eConstrai nt
@[]
bool ean i sReport AsVi ol ati onFr onConposi teConstraint();

get Annot at i on returns the annotation instance (or an annotation instance representing the given constraint declara-
tion). If Constrai nt Descri pt or represents a composing annotation (see Section 2.3), the returned annotation must
reflect parameter overriding. In other words, the annotation parameter values are the overridden val ues.
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get Par anet er s returns a map containing the annotation parameter names as a key, and the annotation parameter
values as avalue (this API is anticipated to be simpler to use by tools than reflection over the annotation instance).
If Constraint Descri ptor represents a composing annotation (see Section 2.3), the returned Map must reflect para-
meter overriding.

get G oups returns the groups the constraint is supposed to be applied upon.

get Const rai nt Val i dat or O asses returnsthe Const r ai nt Val i dat or classes associated with he constraint.

5.6. Example

Assuming the following @t Enpt y definition

@ocunent ed

@\ot Nul |

@i ze(m n=1)

@Report AsVi ol at i onFr onConposi t eConstr ai nt

@onstraint (val i dat edBy = Not Enpt yConst r ai nt Val i dat or. cl ass)
@arget ({ METHOD, FIELD })

@Ret ent i on( RUNTI MVE)

public @nterface Not Enpty {

}

and the following class definitions

public class Author {
private String firstNang;

@Not Enpt y( nessage="1 ast nane nust not be null")
private String |astName;

@engt h( max=30)
private String conpany;

public String getFirstNane() {
return firstNane;
}

public void setFirstName(String firstName) {
this.firstNane = firstNane;

}

public String getlLastNane() {
return | ast Nane;
}

public String get Conpany() {
return conpany;
}

public void setConpany(String conmpany) {
t hi s. conpany = conpany;
}

}

public class Book {
private String title;
private String description;
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@alid
@\ot Nul |

private Author author;

@\ot Enpt y(gr oups={ Fi r st Level Check. cl ass, Default.cl ass})
@.engt h( max=30)
public String getTitle() {
return title;
}

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

publ i ¢ Aut hor get Author() {
return aut hor;
}

public void setAut hor (Aut hor aut hor) {
t hi s. aut hor = aut hor;

}

public String getDescription() {
return description;
}

public void setAuthor(String description) {
this.description = description;

}

The following assertions are true.

BeanDescri pt or bookDescri ptor = validator.getConstrai ntsFord ass(Book. cl ass);

assert ! bookDescri ptor.hasConstraints();

assert bookDescri ptor.isBeanConstrai ned();

assert bookDescri ptor. get Constrai ntDescriptors().size() == 0 //no bean-|evel constraint

/I more specifically "author" and "title"
assert bookDescri ptor. get Constrai nedProperties().size() == 2;

//not a property
assert bookDescri ptor. get Constrai nt sFor Property("doesNot Exi st") == null;

[l property with no constraint
assert bookDescri ptor. get Constrai ntsForProperty("description") == null;

El ement Descri ptor propertyDescriptor = bookDescri ptor. get ConstraintsForProperty("title");
assert propertyDescriptor.getConstraintDescriptors().size() == 2
assert "title".equal s( propertyDescriptor.getPropertyNane() );

//assum ng the inplenmentation returns the @lbot Enpty constraint first

Constraint Descri ptor constraintDescriptor = propertyDescriptor.getConstraintDescriptors()
.iterator().next();

assert constraintDescriptor.get Annotation().getAnnotationType().equal s( Not Enpty.class );

assert constraintDescriptor.getGoups().size() == 2; //FirstLevel Check and Def aul t
assert constraintDescriptor.get Conposi ngConstraints().size() == 2;
assert constraintDescriptor.isReportAsViol ati onFronConpositeConstraint() == true

/| @ot Enpty cannot be nul |
bool ean not Nul | Presence = fal se;
for ( ConstraintDescriptor conposingDescriptor : constraintDescriptor.getConposi ngConstraints() ) {
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i f ( conposingDescriptor.getAnnotation().getAnnotationType().equals( NotNull.class ) ) {
not Nul | Presence = true;
}
}

assert not Nul | Presence;

/lassum ng the inplenmentation returns the Length constraint second

constraintDescriptor = propertyDescriptor.getConstraintDescriptors().iterator().next().next();
assert constraintDescriptor.get Annotation().getAnnotationType().equal s( Length.class );

assert constraintDescriptor.getParanmeters().get("mx") == 30;

assert constraintDescriptor.getGoups().length == 0;

propertyDescriptor = bookDescri ptor. get Constrai ntsForProperty("author");
assert propertyDescriptor.getConstraintDescriptors().size() ==
assert propertyDescriptor.isCascaded()
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The specification defines asmall set of built-in constraints. Their usage is encouraged both in regular constraint de-
clarations and as composing constraints. Using this set of constraints will enhance portability of your constraints
across constraint-consuming frameworks relying on the metadata API (such as client side validation frameworks or
database schema generation frameworks).

All built-in constraints are in the j avax. val i dat i on. constrai nt s package. Here isthe list of constraints and their
declaration.

Example 6.1. @Null constraint

/**

* The annotated el ement nust be null.
* Accepts any type.
*
* @ut hor Emmanuel Bernard
*/
@arget ({ METHOD, FIELD, ANNOTATI ON_TYPE })
@Ret ent i on( RUNTI ME)
@ocunent ed
public @nterface Null {
String nmessage() default "{validator.null}";

C ass<?>[] groups() default { };

Example 6.2. @NotNull constraint

/**

* The annotated el enent nust not be <code>nul | </ code>.
* Accepts any type.
*
* @ut hor Emmanuel Bernard
*/
@rarget ({ METHOD, FIELD, ANNOTATI ON_TYPE })
@Ret ent i on( RUNTI ME)
@ocunent ed
public @nterface NotNull {
String nmessage() default "{validator.notNull}";

Cl ass<?>[] groups() default { };

Example 6.3. @AssertTrue constraint
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/*
*
*
*
*
*
*

*

*

The annot ated el enent nust be true.

Supported types are <code>bool ean</code> and <code>Bool ean</ code>
<p/ >

<code>nul | </ code> el enents are consi dered vali d.

@wut hor Emmanuel Bernard
/

@ar get ({ METHOD, FIELD, ANNOTATI ON TYPE })
@Ret ent i on( RUNTI MVE)

@ocunent ed

public @nterface AssertTrue {

String nmessage() default "{validator.assertTrue}";

O ass<?>[] groups() default { };

Example 6.4. @AssertFalse constraint

L

*

*

The annot ated el enent nust be fal se.

Supported types are <code>bool ean</ code> and <code>Bool ean</ code>
<p/ >

<code>nul | </ code> el enents are consi dered vali d.

@ut hor Emmanuel Bernard
/

@arget ({ METHOD, FIELD, ANNOTATI ON TYPE })
@Ret ent i on( RUNTI ME)

@ocunent ed

public @nterface AssertFal se {

String nessage() default "{validator.assertFal se}";

Cl ass<?>[] groups() default { };

Example 6.5. @Min constraint

/**
* The annotated el ement nust be a nunber whose val ue nust be greater or
* equal than the specificed m ni num
* <p/>
* Supported types are:
* <ul >
* <|i><code>Bi gDeci mal </ code></1Ii >
* <l i><code>Bi gl nt eger </ code></1i >
* <|i><code>Nunber </ code></1i >
* <l i><code>String</code></Ii>
* <| i ><code>byt e</ code>, <code>short</code> <code>i nt</code> <code>l ong</code>,
* <code>f | oat </ code>, <code>doubl e</code></1i >
* <ful >
* <p/>
* <code>nul | </ code> el enents are considered valid
*
* @ut hor Emmanuel Bernard
* @odo support byte ?!
* @odo Is string supported or not?
*/
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@ar get ({ METHOD, FIELD, ANNOTATI ON TYPE })
@Ret ent i on( RUNTI ME)

@ocunent ed

public @nterface Mn {

String nmessage() default "{validator.mn}";

Cl ass<?>[] groups() default { };

/**

* @eturn Value the el enent nust be higher or equal to
*/

| ong val ue();

Example 6.6. @M ax constraint

L R I S S T I I I I I T S

*

The annotated el enent nust be a nunber whose val ue nust be | ower or
equal than the specificed nmaxi mum

<p/ >

Supported types are:

<ul >

<l i ><code>Bi gDeci nal </ code></1i >

<l i ><code>Bi gl nt eger </ code></1i >

<l i ><code>Nunber </ code></1i >

<l i ><code>Stri ng</code></|i>

<l i ><code>byt e</ code>, <code>short</code>, <code>i nt</code>, <code>l ong</code>,
<code>f| oat </ code>, <code>doubl e</code></Ii >

</ ul >

<p/ >

<code>nul | </ code> el ements are considered valid

@ut hor Emmanuel Bernard
@ odo support byte ?!

* @odo Is string supported or not?

*

/

@arget ({ METHOD, FIELD, ANNOTATI ON_TYPE })
@Ret ent i on( RUNTI MVE)

@ocunent ed

public @nterface Max {

String message() default "{validator.mx}";

C ass<?>[] groups() default { };

/**

* @eturn Value the el enment nust be |ower or equal to
=

| ong val ue();

Example 6.7. @Size constraint

L A

The annotated el enent size nmust be between the specified boundaries (included).

Supported types are:
<ul >
<l i ><code>String</code> (string length is evaludated)</Ii>
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<l i ><code>Col | ecti on</code> (collection size is evaluated)</li>
<l i ><code>Map</ code> (map size is evaluated)</li>
<li>Array (array length is evaludated)</Ili>

<code>nul | </ code> el enents are consi dered vali d.

E I A

* @ut hor Emmanuel Bernard

*/

@ar get ({ METHOD, FIELD, ANNOTATI ON TYPE })

@Ret ent i on( RUNTI MVE)

@ocunent ed

public @nterface Size {
String message() default "{validator.mn}";
Cl ass<?>[] groups() default {};

/**

* @eturn size the el enent nust be higher or equal to
*/

int mn() default |nteger. M N_VALUE;

/**

* @eturn size the el ement nust be | ower or equal to
*/
int max() default Integer. MAX VALUE;

Example 6.8. @Digits constraint

<code>nul | </ code> el enents are considered valid

@ut hor Emmanuel Bernard
@ odo support byte ?!
@odo |Is string supported or not?

/**

* The annotated el ement nust be a nunber w thin accepted range
* Supported types are:

* <ul >

* <| i ><code>Bi gDeci mal </ code></1i >

* <l i><code>Bi gl nt eger </ code></1i >

* <|i><code>Nunber </ code></1i >

* <l i><code>String</code></I|i>

* <|i><code>short</code>, <code>int</code>, <code>l ong</code>, <code>fl| oat</code>,
* <code>doubl e</ code></1i >

* <ful >

* <p/>

*

*

*

*

*

*/
@ar get ({ METHOD, FIELD, ANNOTATI ON TYPE })
@Ret ent i on( RUNTI ME)
@ocunent ed
public @nterface Digits {
String message() default "{validator.digits}";

Cl ass<?>[] groups() default { };

/**

* @eturn maxi mum nunber of integral digits accepted for this nunber
*/

int integer();

/**

* @eturn maxi mum nunber of fractional digits accepted for this nunbe
*/
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int fraction();

Example 6.9. @Past constraint

EE R I S T S I I S . T

*

*

*

/

The annotated el enent nust be a date in the past.

Now i s defined as the current tinme according to the virtual nachine
The cal endar used if the conpared type is of type <code>Cal endar </ code>
is the cal endar based on the current timezone and the current |ocale.
<p/ >

TODO what are the inplications

<p/ >

Supported types are:

<ul >

<l i ><code>j ava. uti | . Dat e</ code></|i >

<l i ><code>j ava. uti | . Cal endar </ code></1i >

</ ul >

- TODO new date/tinme JSR types?

<p/ >

<code>nul | </ code> el ements are consi dered valid.

@ut hor Emmanuel Bernard

@arget ({ METHOD, FIELD, ANNOTATI ON_TYPE })
@Ret ent i on( RUNTI MVE)

@ocunent ed

public @nterface Past {

String nmessage() default "{validator.past}";

O ass<?>[] groups() default { };

Example 6.10. @Futur e constraint

L I S R T S R B I . I .

*

*

*

/

The annotated el enent nust be a date in the future.

Now i s defined as the current tinme according to the virtual machine
The cal endar used if the conpared type is of type <code>Cal endar </ code>
is the cal endar based on the current timezone and the current | ocale.
<p/ >

TODO what are the inplications

<p/ >

Supported types are:

<ul >

<l i ><code>j ava. uti | . Dat e</ code></1i >

<l i ><code>j ava. uti | . Cal endar </ code></1i >

</ ul >

- TODO new date/tine JSR types?

<p/ >

<code>nul | </ code> el ements are considered valid.

@ut hor Emmanuel Bernard

@ar get ({ METHOD, FIELD, ANNOTATI ON TYPE })
@Ret ent i on( RUNTI ME)

@ocunent ed

public @nterface Future {
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String nessage() default "{validator.future}";

Cl ass<?>[] groups() default { };

Built-in annotations are not annotated with @onst r ai nt Val i dat or to avoid any dependency between the specific-
ation APl and a specific implementation. Each Bean Validation provider must recognize built-in constraint annota-
tions as valid constraint definitions and provide a compliant constraint implementation for each.

Warning

Add @Like, @AlphaNumerical? other subset of Regexp? Regexp seems too generic and not descriptive
enough.
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XML deployment descriptor

Two kind of XML descriptors are used by Bean Validation. The first one involves the Bean Validation configura-
tion and is provided as META- | NF/ val i dati on. xm . The second involves representing constraints declarations on
classes, it will closely match the annotations declaration approach.

XML descriptors will be completed for the proposed final draft.

1.0.Beta3.20090128 82



Terminology

This appendix aims at giving an overview on the different specific terms used through this specification. There are
not to be considered formal definitions. Formal definitions are to be inferred from the core specification.

Table A.1. terminology

Term Definition

Constraint A restriction on a bean instance, the value of a field
or the value of a JavaBean property

Constraint declaration Assignment of a constraint on a target (bean, field,
property) for a specific class. Typically by declaring
an annotation on the target but can also be done
through a deployment descriptor in XML

Validation routine
Implementation of the validation algorithm associated

to agiven constraint

Also means, sequence of operations executed by the
Bean Validation provider to validate a given object

Constraint definition Defines a type of constraint, it's attributes and the ac-
tual constraint implementation. Usually done through
annotations, this definition can also be done through
XML

group Constraints can belong to one or more group or con-
text. Useful to apply a subset of the constraints for a
given use case. By default, the Def aul t group is used.

group sequence Define a group ordering in the validation process. If a
given ordered group contains one or more failure, the
following ones in the sequence must be ignored.

Constraint validation constraint logic algorithm used to determine whether
agiven value passes a constraint or not.

Congtraint validation implementation Class implementing the constraint logic and used to
determine whether a given value pass a constraint or
not.

Validation AP Main API used to validate a given type of bean

Bean validation provider Implementation of the specification
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Term Definition

Message interpolator Algorithm used to build the end user message associ-
ated to a constraint failure. Typically useful for i18n

Constraint metadata API APl exposing the constraints applied to a given bean
type. Also considered one of the integration points
with other JSR or frameworks.

javax.validation.ConstraintValidator interface implemented by a constraint validation im-
plementation
Composing constraint Constraint declared on ancther constraint definition.

When the main constraint is validated, the composing
constraints are validated too.

javax.validation.Validator Main interface for the validation AP
javax.vaidation.ConstraintViolation interface describing a given constraint failure on a
given bean
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Standard Resour ceBundle messages

The properties listed below are resolved by the default message interpolator.

val i dator. nul | =nust be nul |

val i dat or. not Nul | =nust not be nmul |

val i dat or. assert True=assertion failed

val i dat or. assert Fal se=assertion fail ed

val i dator. mi n=nust be greater than or equal to {val ue}

val i dat or. max=nust be | ess than or equal to {val ue}

val i dator. si ze=si ze nust be between {mn} and {max}

val i dat or. di gi t s=nuneric val ue out of bounds (<{integer} digits> <{fraction} digits> expected)
val i dat or. past =nust be a past date

val i dator. future=nust be a future date
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This proposal is not yet present in the specification but is considered for inclusion due to numerous feedbacks from
the early draft.

A popular demand was to provide a method and parameter level validation mechanism reusing the constraint de-
scriptions of the specification. This set of APIsis meant to be used by interceptor frameworks such as:

» application frameworks like Web Beans
e component frameworks like Enterprise Java Beans

e aspect based frameworks

These frameworks can call the validation APIs to validate either the parameter list or the returned value of a meth-
od when such method is called. More precisely, validation occurs around a method invocation.

This extension of the Bean Validation API allows to reuse the core engine as well as the constraint definition and
declaration for such method level validations.

Thefollowing APIs are added to val i dat or .

public interface Validator {
I[...]

/**

* Val i date each paraneter value based on the constraints described on

* the paraneters of <code>nethod</code>.

*

* @aram clazz class hosting the nethod

* @aram net hod the nethod whose paraneters are currectly validated

* @ar am par anet er Val ues the paraneter val ues passed to the nethod for invocation
* @aram groups groups targeted for validation

*

* @eturn set of constraint violations

*

* @hrows |11 egal Argunent Exception if the method does not bel ong to <code>T</code>
* or if the hject[] does not match the met hod signature

=f

<T> Set <Constrai nt Vi ol ati on<T>> val i dat ePar anet er s(Cl ass<T> cl azz, Method net hod,
oj ect[] paranet er Val ues,
G ass<?>... groups);

/**

* Validate the paraneter val ue based on the constraints described on

* the paraneterlndex-th paranmeter of <code>net hod</code>.

*

* @aramclazz class hosting the nethod

* @aram net hod the nmet hod whose paraneters are currectly vali dated

* @ar am par anet er Val ue the paraneter val ue passed to the paraneterlndex-t paraneter of nethod
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* @ar am par anet er | ndex paraneter index of the paraneter validated in nethod
* @aram groups groups targeted for validation

* @eturn set of constraint violations

* @hrows 111 egal Argument Exception if the method does not bel ong to <code>T</code>
* or if pranmeterlndex is out of bound
*/

<T> Set <ConstraintViol ati on> val i dat ePar amet er (0 ass<T> cl azz, Met hod net hod,
Cbj ect par anet er Val ue,

i nt paraneterlndex, O ass<?>... groups);
/**
* Val i date each paraneter value based on the constraints described on
* <code>met hod</ code>.
*
* @aram clazz class hosting the nethod
* @aram nmet hod the met hod whose result is validated
* @aram returnedVal ue the val ue returned by the nethod invocation
* @aram groups groups targeted for validation
*
* @eturn set of constraint violations
*
* @hrows |11 egal Argument Exception if the method does not bel ong to <code>T</code>
*/
<T> Set <Constrai nt Vi ol ati on> val i dat eRet ur nedVal ue( d ass<T> cl azz, Method net hod,

oj ect returnedVal ue, C ass<?>... groups);

/**

* Val i date each paraneter val ue based on the constraints described on
* the paraneters of <code>constructor</code>.

* @aramclazz class hosting the constructor

* @aram constructor the constructor whose paraneters are currectly validated

* @ar am par anet er Val ues the paraneter val ues passed to the constructor for invocation
* @aram groups groups targeted for validation

* @eturn set of constraint violations

* @hrows |1l egal Argument Exception if the constructor does not belong to <code>T</code>
* or if the nject[] does not match the constructor signature
*/
<T> Set <ConstraintViol ati on> val i dat ePar anet er s(Cl ass<T> cl azz, Constructor constructor,
bj ect[] paraneterVal ues, Cass<?>... groups);

*

Val i date the paraneter val ue based on the constraints described on
the paraneterl ndex-th paranmeter of <code>constructor</code>.

@aram cl azz cl ass hosting the constructor
@ar am constructor the method whose paraneters are currectly vali dated
@ar am par anet er Val ue the paraneter val ue passed to the
par anet er | ndex-th paranmeter of constructor
@ar am par anet er | ndex paraneter index of the paraneter validated in constructor
@ar am groups groups targeted for validation

@eturn set of constraint violations

E A S I S B N I I

@hrows 111 egal Argument Exception if the constructor does not bel ong to <code>T</code>
or if prameterlndex is out of bound
&/
<T> Set <ConstraintViol ati on> val i dat ePar anet er (Cl ass<T> cl azz, Constructor constructor,
oj ect paraneterVal ue, int paraneterlndex,
G ass<?>... groups);
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The constraints declarations evaluated are the constraints hosted on the parameters of the method or constructor. If
@val i d is placed on a parameter, constraints declared on the object itself are considered.

val i dat eRet ur nedval ue evaluates the constraints hosted on the method itself. If @val i d is placed on the method,
the constraints declared on the object itself are considered.

public @lotNull String saveltenm(@alid @otNull Itemitem @mbx(23) BigDecinal price)

In the previous example,

e itemisvalidated against @t Nul | and all the constraints it hosts
e priceisvaidated against @mx(23)
» theresult of savel t emisvalidated against @ot Nul |

Note that the Bean Validation specification does not trigger the validation call. An external framework is respons-
ible for calling one of the val i dat ePar anet er s, val i dat ePar anet er and val i dat eRet ur nedval ue methods at the
appropriate time.

For compl eteness, Bean Validation exposes metadata for constraints hosted on parameters and methods.

public interface ParaneterDescriptor extends El enentDescriptor {
bool ean i sCascaded();
int getlndex();

}

public interface Met hodDescri ptor extends El enent Descriptor {
Li st <Par amet er Descri pt or > get Par anet er Descriptors(); //index aligned
bool ean i sCascaded();

}

public interface ConstructorDescriptor extends El enentDescriptor {
Li st <Par anet er Descri pt or > get Par anet er Descri ptors(); //index aligned
}

public interface BeanDescriptor {
Met hodDescri pt or get Const rai nt sFor Met hod( Met hod) ;
Met hodDescri pt or get Const rai nt sFor Const ruct or (Constructor);
Set <Stri ng> get Const r ai nedProperties();
Set <Met hod> get Const r ai nedMet hods() ;
Set <Const ruct or > get Constrai nedConstructors();
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This proposal is been discussed in the Java Persistence 2.0 expert group for evaluation. It does not represent the fi-
nal views of the JPA 2.0 expert group and is here to give aglobal picture of how Bean Validation can be brought to
the EE ecosystem.

Java Persistence / Bean Validation integration proposa

Integration between Java Persistence and Bean Validation (BV) happens at two | evels:
- as a netadata provider for DDL generation and generally speaki ng the behavior of
the persistence provider. This approach will be treated in a different email

- as a validation engine called on entity changes

** Using the Bean Validation (BV) engine inside a Java Persi stence provider

Java Persistence del egates the validation of entities to Bean Validation on the follow ng
entity events

- pre persist (an entity nust be valid to be inserted in the DB)

- pre update (an entity change nust be valid before being propagated to the database)

- pre renove (eg. a Custoner still owning some Paynents cannot be renoved)

These events are called at the same tine as their respective call back nethods after
al | cal | backs have been call ed.

For each event type, a list of groups is targeted for validation. By default,
pre persist and pre update events validate the group Default (default BV group)
and pre renove does not validate any group. Each list can be overridden

by a JPA property:

- javax. persistence. validation. group. pre-persist for pre persist events

- javax. persistence.validation.group.pre-update for pre update events

- javax. persistence. validation. group. pre-renove for pre renbve events

Question: should JPA introduce the foll owi ng groups
/** Defaut validation group used when an entity is persisted */
public interface Persist extends Default {}

/** Defaut validation group used when an entity is updated */
public interface Update extends Default {}

/** Defaut validation group used when an entity is renoved */
public interface Renove {}

Each property holds the |ist of targeted groups (fully qualified class nane)
separated by a conma.

When any of the pre-cited event is raised on an entity instance 'a' of type A

the persistence provider nust validate 'a' by invoking a validator with the

targeted groups. If the list of targeted groups is enpty,

no validation is perforned. If the set of constraint violation is not enpty,

a javax.validation. Validati onException containing a reference to this set of violations is raised.

** Special need from Java Persi stence
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Val i dator instances used to validate entities on pre-* events nust use a Traversabl eResol ver
i mpl enenting the foll owing | ogic:

- Lazy properties or associations nmust not be traversed

- Single or nulti val ued associations pointing to entities nust not be traversed

A typical inplenentation could rely on

Per si st ence. i sLoaded( Cbj ect obj ect Hosti ngTheProperty, String property)

to determine the |oad state of the entity properties.

In the situation where only a singe (ie the default) persistence provider is available

in the classpath, the container can inplenent a potentially optimzed Traversabl eResol ver
that does not rely on Persistence.islLoaded(Object objectHostingTheProperty, String property).

The Traversabl eResol ver instance is passed to Bean Validation through
Val i dat or Fact ory. usi ngCont ext () .traver sabl eResol ver (j paSpeci fi cTR). get Val i dat or ()

These rul es guarantee that:

- no lazy property nor association will be |oaded by side effect

- no entity will be validated nore than once even if it is reachable through @alid severa
times by entities changing state. This keeps JPA cascadi ng and BV orthogonal

** | nteracti on between Persistence and Validation Providers

BV netadata APIs and runtinme are available from ValidatorFactory instances. It

i s recoomended to cache ValidatorFactory instances and retrieve Validator on demand.

Val i dat or Factory provi des netadata informations to the JPA provider, it will be built at
or before EntityManagerFactory initialization

Provi ding the ValidatorFactory

-- in EE

A ValidatorFactory is nade available at the platformlevel by the Java EE container. This
Val i dator Factory instance is passed to the persistence provider via the configuration

Map of PersistenceProvider. createContai ner EntityManager Fact ory(Persi stenceUnitlnfo, Mp).
The property name is

j avax. persi stence. val i dati on. factory (Persistence. VALI DATOR FACTORY)

Note that the container nust pass an instance of VF.

-- in SE
Qut of container, the Persistence provider access to the ValidatorFactory in tw ways:
- it is provided by the application via the configuration Map of
Per si st ence. creat eEnti t yManager Faact ory(Map). The property nane is
j avax. persi stence. val idation.factory (Persistence.VALI DATOR FACTORY)
- if not provided by the user, and if Bean Validation is present in the classpath,
the ValidatorFactory is instantiated using the default bootstrap
approach ie Validation. buil dDefaultValidatorFactory() which uses the configuration
defined in META-I NF/validation. xni

By default:

- if a Bean Validation provider is present in the environnent, the JPA provider
enabl es the Bean Validation integration features.

- if no BeanValidation provider is present in the environnent, the JPA provider
di sabl e the Bean Validation integration features.
This default behavior is known as the "auto" node.

QUESTI ON:  shoul d auto enconpass ddl the undefined ddl nodification behaviors
to prevent future backward conpatibility headache?

Wien the node "cal | back"” is activated, the JPA provider
enabl es the cal |l back based Bean Validation integration features or raises an exception if
no Bean Validation provider is present in the environnment.

QUESTI ON: cal | back or event?

Wien the node "none" is activated, the JPA provider
does not enable the Bean Validation integration features.
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The validation node which defaults to "auto" can be defined via a property
j avax. persi st ence. val i dati on. nnde (Persistence. VALI DATI ON_MODE)

Such a flag can be defined via the configuration Map at EMF creation tine
or in META-I| NF/ persistence. xm

[/ add constants
public Persistence {
/** property key receiving a ValidatorFactory instance as val ue */
public static final String VALI DATOR FACTORY = "j avax. persi stence. val i dation.factory"

/** property key receiving the validation node as a String*/
public static final String VALI DATOR FACTORY = "j avax. persi stence. val i dati on. node"

[0

*kkkkkkkk*k O_D do not read khkkkhkkhkkhkhkkhkkhkhkkk*
Java Persistence / Bean Validation integration proposa

Integration between Java Persistence and Bean Validation (BV) happens at two | evels:
- as a netadata provider for DDL generation and generally speaki ng the behavior of
the persistence provider

- as a validation engine called on entity changes

Thi s proposal will describe both integration |evels.

** Metadata provider and DDL generation
* main proposal

NOTE: this aspect of the proposal will be integrated to JPA after the runtime
aspect if tine permts.

Java Persi stence consunes Bean Validation (BV) netadata to enhance persistence property
net adat a.

A Persistence provider nust use the BV netadata of a given list of groups.

The default group evaluated is Default (default BV group). G oups eval uated

can be overridden by a JPA property javax.persistence. validation. group. netadat a.
This contains the comma separated groups (fully qualified class nane).

For each entity, apply the follow ng al gorithm
For each persistent property in a given entity:
- extract the list of BV constraints (including the conposing constraints)
- determ ne the subset of applicable constraints
(ie constraints understood by the persistence provider)
- apply these constraints on the persistent property netadata
- if the property type is an enbeddabl e object or a collection
of enbeddabl e obj ects, apply the algorithmon the enbeddabl e object properties

The |ist of constraints that nust be understood by persistence providers are
as foll owed:
- @t Null shoul d be considered equival ent to @ol um(null abl e=fal se) /
@oi nCol um( nul | abl e=f al se)
- @i ze. max shoul d be consi dered equivalent to @ol um. | ength
for String properties
- @igits (which contains integer and fraction) should be considered
equi val ent to @ol um. preci sion = integer+fraction
@l um. scale = fraction for deci mal col ums

The BV annotation netadata should have priority over JPA netadata
(JPA has no sensible "unset" values on their annotations).

Question: should we add @i que that would map to @ol um( uni que=true)?
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@i que cannot be tested at the Java level reliably but could generate
a dat abase uni que constraint generation. @ique is not part
of the BV spec today.

Per si stence Provider should optionally recognize and try to apply the
followi ng constraints as well:

- @n/ @&x on nuneric colums (TODO String too?)

- @uture /| @rast on tenporal col umms

- @ize for collections and array (not sure it is feasible).

Persi stence Providers can al so apply non standard constraints to their metadata nodel.
For exanpl e, provider ACME mi ght recognize and understand @om acne. val i dati on. Enai
and apply it to the database nodel .

Wil e nost high |l evel constraints will not be recognize, the BV built-in constraints
wi Il be the common | anguage spoken by Persistence Providers. Any high | evel constraint
can be conposed of nobre nodul ar constraints (constraint conposition).

* additional proposition: consider JPA annotations as constraint definitions
Sone peopl e have asked for BV to recogni ze Java Persistence annotations as legit
constraint definitions. Besides making BV nore conplex, | amnot sure of the
actual benefit of such an approach. | am even doubtful of the value as a |egacy
mgration too. It also raises nultiple problens including howto define proper
error messages and groups. This proposal seens to be a good candidate for BV
provi der extension if a provider is interested.

=> proposal received no interest fromthe EG so far

* additi onal proposa

In case of a constraint violation report detected and generated by the database
(not null, etc), the Java persistence provider catches this report and transl ates
it into a BV error report. Fromthe perspective of the application, constraint
errors are viewed through a unified layer. BV nust provide sone APl to create a
constraint violation error (constraintDescriptor.createConstraintViolation(...)).

Wil e this proposal has a |ot of value-add, | wonder how difficult it can be to
i mpl enent this in persistence providers.

** Using the Bean Validation (BV) engine inside a Java Persistence provider
NOTE: This part of the proposition has been worked nost extensively by the exert group

Java Persistence del egates the validation of entities to BV on the follow ng entity events:
- pre persist (an entity nust be valid to be inserted in the DB)

- pre update (an entity change nust be valid before being propagated to the database)

- pre renove (eg. a Custoner still owning some Paynents cannot be renoved)

- question has been asked about post |oad. What woul d be the val ue add?

These events are called at the sanme tinme as their respective call back nethods but
after all user registered callbacks have been call ed.

For each event type, a list of groups is targeted for validation. By default,
pre persist and pre update events vaildate the group Default (default BV group)
and pre renove does not validate any group. Each |ist can be overridden

by a JPA property:

- javax. persistence.validation.group. pre-persist for pre persist events

- javax. persistence. validation. group. pre-update for pre update events

- javax. persistence.validation.group.pre-renove for pre renove events

Each property holds the Iist of targeted groups (fully qualified class nane)
separated by a conme.

When any of the pre-cited event is raised on an entity instance 'a' of type A
the persistence provider nmust validate "a' by invoking a validator with the
targeted groups. If the list of targeted groups is enpty,

no validation is performed. If the set of constraint violation is not enpty,

a Val i dati onException containing a reference to this set of violations is raised.
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Question: should we raise the exception at the first invalid object and stop
(easy way)? Or should all objects in the persistence context expected
to raise a pre-* event be passed to the pre-* events and their constraint
violations merged into a single ValidationException

=> as defined today, the first invalid object will stop and raise an exception

Question: should Validati onException be defined in JPA or BV?
=> BV seens a nore natural place

** |lazy | oaded state boundaries

Val i dator instances used to validate entities on pre-* events nust use a Traversabl eResol ver
i mpl enenting the follow ng | ogic:

- Lazy properties or associations nust not be traversed

- Single or nulti val ued associations pointing to entities nmust not be traversed

A work is in progress to define a static nmethod provider-agnostic to determine the
fetching state of a property
eg. bool ean Persistence.islLoaded(Object objectHostingTheProperty, String property)

Thi s Traversabl eResol ver i nplenentation is provided and injected by the persistence
provider. This inplenentation is not exposed.

The Traversabl eResol ver instance is passed to Bean Validation through

Val i dat or Fact ory. usi ngCont ext () .traver sabl eResol ver (j paSpeci fi cTR). get Val i dator () ;
The Validator instance retrieved is used by the persistence provider to validate the
entities on pre-* events.

The Traversabl eRsol ver rul es guarantee that:

- no lazy property nor association will be | oaded by side effect

- no entity will be validated nmore than once even if it is reachable through @alid severa
times due to multiple entities changing state.
A consequence is that JPA cascadi ng and BV cascadi ng are orthogonal for entity associations.

QUESTI ON: shoul d enbeddabl e obj ects be validated even if not narked as @alid?
=> Inclined to say no.

Qutside JPA, and if BV validates object graphs | oaded by JPA

BV needs to determ ne the |azy | oaded state boundaries.

BV needs to know whether or not an entity / property is |oaded or |azy.
Java Persistence shoul d expose a way to determne this.

Because BV nust work on detached objects and on objects nade of potentially
multiple EMF, this contract shoul d be persistence provider agnostic.

Per si st ence. i sLoaded( Cbj ect obj ect Hosti ngTheProperty, String property) currently
di scussed should fulfill such contract.

When the container (say EE) knows that only a single (ie the default) persistence
provider is available in the classpath, it can inplenent a potentially optimzed
Traver sabl eResol ver that does not rely on

Per si st ence. i sLoaded( Cbj ect obj ect Hosti ngTheProperty, String property). This decision
is left to the EE inpl enentor

** |nteractions between Persistence and Validation Providers

BV metadata APIs and runtinme are avail able via Validator instances provided by
a Val idatorFactory. BV recommrends to cache ValidatorFactory instances while
retrieving Validators on denand

Because the ValidatorFactory provides netadata informations to the JPA provider
it will be built at or before an EntityManagerFactory initialization

Provi ding the ValidatorFactory
-- in EE
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A ValidatorFactory is nade available at the platformlevel by the Java EE container. This
Val i dati onFactory instance is passed to the persistence provider via the PersistenceUnitlnfo.
(this point is still under discussion in the expert group)

-- in SE
Qut of container, the Persistence provider accesses the ValidatorFactory in tw ways:
- it is provided by the application via the configuration Map of
Per si st ence. creat eEnti t yManager Fact ory(Map). The property name is
j avax. persi stence. val idati on_factory (constant in Persistence?)
- if not provided by the user, the VF is instantiated using the default bootstrap
approach. ie Validation.getBuilder().build() which uses the configuration
defined in META-INF/validation. xn

Note that in the SE case, if the application uses Validation directly, it should
i mpl ement a Traversabl eResol ver that does not cross |azy state boundaries
(the inplementation is trivial if we have Persistence.islLoaded).

The BV / JPA integration features are enabl ed by default (provided a Bean Validation
provider is available in the classpath). It is possible to disable them using
j avax. persi stence. val i dati on. node net adat a] event|all (should netadata be renaned DDL?)
Such a flag can be defined in META-1NF/ persistence.xm (JPA |evel).

=> the default value (ie activated by default or not) is under discussion by the EG
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This proposal has been built with the help of the Java Server Faces 2.0 expert group for evaluation. This proposal
does not bind the Java Server faces 2.0 expert group and is here to give a globa picture of how Bean Validation
can be brought to the EE ecosystem.

Mot i vati on

To provi de bean based validation support in the view layer. This
supports the DRY principle. The comunity have trialed this approach
for a couple of years with H bernate Validator and Seam or MyFaces
extval . As Bean Validation, JSR 303, will be standardized for EE6, we
propose to introduce changes to better support for del egating validation
to an external validation franmework and explicit support for Bean

Val i dation to JSF2.

Pr oposal

A) GENERAL CHANGES

1) Add a context-param javax.faces. VALI DATE EMPTY_FI ELDS, by default auto.

If true, all submitted fields will be validated. This is necessary to del egate
val i dati on of whether a field can be null/enpty to the nodel validator.

If false, enpty values will not be passed to the validators.

If auto, the default will be true only if Bean Validation

is in the environnent, false otherw se (keeps backward conpatibility)

BACKWARDS COWPATI BI LI TY NOTE:

JSF 2 validators nmust not fail on non-null enpty values; for a JSF 1.2
validator to work with JSF2 and VALI DATE_EMPTY_FI ELDS, it nust be be
safe to use with non-null, enpty values. If a non-safe validator is
used, validate-enpty-fields should be set to fal se.

2) Add these el enents:

<appl i cati on>
<def aul t - val i dat or s>
<validator-id />

and

public abstract voi d addDefaul tValidatorld(String validatorld);
public abstract |terable<String> getDefaultValidatorlds();

to javax.faces. application. Application.

The JSF i npl ementati on should add the validator to all
Edi t abl eVal ueHol ders after any |ocally defined validators.

If Bean Validation is present in the environnent, and if no default
validator is explicitly specified (either via face-confg.xm or via
programmatic APl), the validator with id javax.faces.Bean is

consi dered the default validator.

NOTE: if an application or a container override the default validator
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list (face-config.xm or programmatic API) and wish to keep integration
with Bean Validation, it nust manually add javax.faces.Bean to the I|ist.

B) SPECI FI C SUPPORT FOR JSR- 303

3) Add javax.faces.validator.BeanValidator with id

javax. faces. Bean. The property validati onG oups on BeanValidator is

used to allow the view designer to specify a comua separated |ist of

groups whi ch should be validated. A group is represented by the fully
qualified class nane of its interface. If the validationGoups attribute is
omtted, the Default (javax.validation.groups.Default) group will be used.
If the nodel validator is set as the default validator, this tag can be
used to specify validation groups for this input.

The BeanVal i dator requires a version of EL which supports

Val ueExpr essi on. get Ref erence( el Cont ext).get Property(). The validate() nethod shoul d inspect

the parent Editabl eVal ueHol der and di scover the Val ueExpression specified
for the "value" attribute, and fromit the EL expression's resol ved
base and property using:

Val ueRef erence ref = val ueExpressi on. get Ref er ence( el Cont ext) ;
String property = ref.getProperty();
Cbj ect base = ref.getBase();

The BeanVal i dat or acquires

javax.validator.ValidatorFactory as defined in 5;

it may keep an application scoped cache of it.

The Validator instance should be acquired as defined in 4) and
Val i dat or. val i dat eVal ue(property, val ue,

val i dati onGroups); called to find any validation errors.

Bean Validation returns multiple validation constraint failures froma
single validator, whilst JSFis limted to returning a single validation
failure; lifting this constrain is outside the scope of JSF2, but nay be
addressed in the future. The nodel validator nmay take any constraint
failure and use it to throw a Validator Exception. The FacesMessage
created for the ValidatorException should have SEVERI TY_ERROR, a nessage
sumary taken fromthe validation error nessage taken from the Bean

Val i dation validation error and the detail nessage should be null.

4) To ensure proper |ocalization of the messages, JSF shoul d provide a
cust om BV Messagel nt er pol ator resolving the Local e according to JSF defaults
and del egating to the default Messagel nterpol ator as defined in

Val i dati onFact ory. get Messagel nt er pol at or ()

A possible inplenentation is described as foll owed

public class JsfMessagel nterpol ator {
private final Messagel nterpol ator del egate;

publ i ¢ Jsf Messagel nt er pol at or (Messagel nt er pol at or del egate) {
thi s. del egate = del egat e;
}

public String interpolate(String nessage, ConstraintDescriptor constraintDescriptor

bj ect val ue) {
Local e | ocal e = FacesCont ext.get Currentl nstance().get U Vi ewRoot (). get Local e();
return this.del egate.interpol ate(
nmessage, constraintDescriptor, value, locale );

}

public String interpolate(String nessage, ConstraintDescriptor constraintDescriptor

oj ect val ue, Locale locale) {
return this.del egate.interpol ate(nmessage, constraintDescriptor, value, |ocale);
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Assumi ng a ValidatorFactory, JSF receives a Validator instance by providing the custom nessage
interpolator to the validator state.

//coul d be cached
Messagel nt er pol at or j sf Messagel nt er pol ator = new Jsf Messagel nt er pol at or (
val i dat or Fact ory. get Messagel nter pol ator () );

...

Val i dator validator = validatorFactory
. usi ngCont ext ()
. messagel nt er pol at or (j sf Messagel nt er pol at or)
.getValidator();

5) ValidatorFactory are retrieved using the follow ng al gorithm

- if the servlet context contains a ValidatorFactory instance under the attribute naned
javax. faces. val i dator. beanVal i dat or. Val i dat or Factory, this instance is used by
JSF to acquire Validator instances

- if the servlet context does not contain such entry, JSF | ooks for a Bean Validation
provider in the classpath. If present, the standard Bean Validati on bootstrap strategy
is used. If not present, Bean Validation integration is disabled.

The standard Bean Validati on bootstrap procedure is shown here
Val i dat or Factory val i dator Factory = Val i dati on. bui | dDef aul t Val i dat or Factory();

If the BeanValidator is used and no ValidatorFactory can be retrieved,
an exception is raised

VALI DATOR_FACTORY_KEY is a static final String hosted on BeanVal i dator whose val ue
i s javax.faces.validator.beanValidator. ValidatorFactory

6) Add a <f:validateBean /> tag. Wen nested in an Editabl eVal ueHol der
this should add the BeanVal i dat or

7) JSR-303 allows the user to validate a graph of objects, JSF will not
support graph validation

8) An subtree of conponents, for exanple a form can be validated by
directly nesting a <f:validateBean /> elenment. Validating an entire
formis especially useful if you are not using the BeanValidator as the
default validator, or you want to set a validationGoup for the entire
form The <f:validateBean /> should not render a U Conponent. Any

val i dati onGroups specified at this |evel should be used when validating
each conponent in the subtree. Any validati onGoups defined on
<f:validateBean /> nested in an Editabl eval ueHol der take precedence
over the validationG oups defined for the subtree.

9) If JSFis running in EE then bean validation will be present in the
environnment and activated in JSF (see rules 1) and 2) ).

The EE container will also nmake ValidatorFactory avail able as an
attribute in the ServletContext at

"javax. faces. val i dat or. beanVal i dat or. Val i dat or Fact ory"

10) It is possible to disable the default validator for a field/a subtree
by using the disabled attribute: <h:inputText ...> <f:validateBean

di sabl ed="true" /> </h:inputText> This is useful when you are using the
Mbdel Val i dator as the default validator, or validating an entire form

C) AJAX VALI DATI ON
11) JSF2's Aj ax support transparently supports Aj ax validation for any JSF

val i dator, including the BeanValidator. For exanple you could enable
ajax validation for the onBlur event of an input field:
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<h:i nput Text val ue="#{item nanme}">
<f:aj axRequest execut e="none" render="none" />
</ h:i nput Text >
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This proposa has not been discussed with the EE expert group but proposes a way to smoothly integrates Bean
Validation to the platform. This proposition is the result of the work done on JSF and JPA integrations.

Java Persistence and Java Server Faces have deep integration proposals with Bean Validation. Java Connector Ar-
chitecture is a potential client. val i dat or and val i dat or Fact ory are very good candidates for injectable Java EE
resources (Val i dat or Fact ory iSresponsible for providing val i dat or instances which execute the validation logic).
To tight everything together in a unified way for the Java EE application developer, some integration at the Java
EE level would be beneficial.

A Vval i dat or Fact ory is built by the EE container and exposed to applications as well as services like JPA, JSF and
JCA(?) (thisimply aval i dat or Fact ory must be built and ready before these services). While not required, it isre-
commended to cache and share the same val i dat or Fact or y for a given deployment unit. Should we mandate it?.

The container passes the val i dat or Fact ory instance to the JPA provider viathe configuration Map of Per si st en-
ceProvi der. creat eCont ai ner Ent i t yManager Fact or y(Persi stenceUnitinfo, Map). The property name is
j avax. persi stence. val i dati on. factory (Persi st ence. VALI DATOR_FACTCRY).

The container places the val i dat or Fact ory instance into the Ser vl et Cont ext in the following attribute name
entry j avax. f aces. val i dat or . beanVal i dat or. Val i dat or Fact ory. JSF 2 implementations are required to look in
thisentry for any val i dat or Fact ory and useiit.

In addition, val i dat or and Val i dat or Fact or y should be considered as Java EE resources. injection aware services
should alow injection of Vval i dat or instances as well as val i dat or Fact ory instances. @esour ce is used for this.
If val i dat or instances are injected, the default validation context is used. In other words, val i dat or are provided
by val i dat or Fact ory. get Val i dat or () . The factory is available for the lifetime of the deployment.
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