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Introduction

This document is the specification of the Java API for JavaBean validation in Java EE and Java SE. The technical
objective of thiswork isto provide an object level constraint declaration and validation facility for the Java applic-
ation developer, aswell as a constraint metadata repository and query API.

It also offers method and constructor validation facilities to ensure constraints on their parameters and return val-
ues.

1.1. Expert group

This work has been conducted as part of JSR 349 and formerly JSR 303 under the Java Community Process Pro-
gram. This specification is the result of the collaborative work of the members of the JSR 349 Expert Group and
the community at large. The following persons have actively contributed to Bean Validation 1.1 in alphabetical or-
der:

e Matt Benson

» Paul Benedict

« Emmanuel Bernard (Red Hat, Inc.) - Specification Lead
* Edward Burns (Oracle)

* Peter Davis

e LindaDeMichiel (Oracle)

e Hardy Ferentschik (Red Hat, Inc.)

* Antonio Goncalves

e Cemalettin Kog

* Rich Midwinter

e Gunnar Morling (individual then Red Hat, Inc.)
¢ Pete Muir (Red Hat, Inc.)

* Michael Nascimento Santos

* Gerhard Petracek
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« Kevin Pollet (SERLI)
e Jagadish Prasath Ramu (Oracle)
¢ Bill Shannon (Oracle)
»  Sebastian Thomschke

Former expert group members of JSR-303 in alphabetical order are:

* Geert Bevin

« Emmanuel Bernard (Red Hat, Inc.) - Specification Lead
» Uri Boness

» Erik Brakkee (Ericsson AB)

e Ed Burns (Sun Microsystems, Inc.)

» Jason Carreira

¢ Robert Clevenger (Oracle - retired)

e LindaDeMichie (Sun Microsystems, Inc.)

* Tim Fennel

e Bharath Ganesh (Pramati Technologies)

¢ Romain Guy (Google Inc.)

¢ Robert Harrop

» Jacob J. Hookom

¢ BobLee(Googlelnc.)

e Craig R. McClanahan (Sun Microsystems, Inc.)
* Nial K. Pemberton

» Steve Peterson

» Dhanji R. Prasanna (Google Inc., formerly individual)
» Gerhard Petracek

+ Matt Rable

* Michael Nascimento Santos

¢ Sebastian Thomschke
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e Jon Wetherbee (Oracle)

1.2. Specification goals

Vaidating 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 to be time consuming and error-
prone. To avoid duplication of these validationsin 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 validation. 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 have influenced the design of this specification.

As of version 1.1, Bean Validation constraints can also be applied to the parameters and return values of methods
of arbitrary Javatypes. Thusthe Bean Validation APl can be used to describe and validate the contract (comprising
pre- and postconditions) applying to a given method (" Programming by Contract”, PbC). Note that it is not the goal
of this specification to develop a fully-fledged PbC solution but rather an easy-to-use facility satisfying the most
common needs related to applying constraints to method parameters and return values, based on the proven con-
cepts of the Bean Validation API.

1.3. Required Java version

The specification uses Java 6.0 language features. There is no requirement that implementations be compatible with
Java language versions prior to 6.0.

1.4. 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 3 describes how constraints are defined.

Chapter 4 describes how a JavaBean class is decorated with annotations to describe constraints.
Chapter 5 describes how to programmatically validate a JavaBean.

Chapter 6 describes how the metadata query API works.

Chapter 7 list al the built-in constraints.

Chapter 8 describes the XML deployment descriptors for the configuration and the mapping.
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Chapter 9 describes the exception model and hierarchy used by Bean Validation.

Chapter 10 describes the different integration points of Bean Validation with other technologies. In some cases one
hasto refer to the to the respective specifications for the up-to-date integration rules.

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

The changelog can be found at Appendix D.

1.5. How to comment

The expert group is eager to receive feedback from readers. Feel freeto contact us. You can get all the details at ht-
tp://beanvalidation.org/contribute/.
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What's new in 1.1

Bean Validation 1.1 improves and build upon Bean Validation 1.0. The expert group and the community have been
working on afew specific areas.

2.1. Openness

All of Bean Validation 1.1 work has been done in the open and in an open source way. Source code for the AP,
reference implementation, test compatibility kit as well as the specification and the website sources are available in
the open. All discussions are done in the open in the publicly available development mailing list. Road map and
proposals are also published on the website.

You can find all the details (mailing lists, source repositories etc.) at http://beanvalidation.org.

2.2. Dependency injection

Bean Validation uses a few components Messagel nt er pol at or, Traver sabl eResol ver , Par anet er NamePr ovi der ,
Constrai nt Val i dat or Fact ory and Const r ai nt Val i dat or . Bean Validation 1.1 standardizes how these objects are
managed by a container and how these objects can benefit from container services. In particular, CDI support with-
in Java EE is being defined.

2.3. Method validation

Bean Validation 1.1 alows to put constraints to the parameters and return values of arbitrary methods and con-
structors. That way the Bean Validation API can be used to describe and validate the contract applying to a given
method or constructor, that is:

« the preconditions that must be met by the caller before the method or constructor may be invoked and
» the postconditions that are guaranteed to the caller after a method or constructor invocation returns.

This enables a programming style known as "Programming by Contract" (PbC). Compared to traditional means of
checking the sanity of argument and return values this approach has several advantages:

» These checks are expressed declaratively and don't have to be performed manually, which resultsin less codeto
write, read and maintain.

» The pre- and postconditions applying for a method or constructor don't have to be expressed again in the docu-
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What'snew in 1.1

mentation, since any of its annotations will automatically be included in the generated JavaDoc. This reduces
redundancies, thus avoiding efforts and inconsi stencies between implementation and documentation.
2.4. Integration with Context and Dependency Injection
The integration points with Context and Dependency Injection (CDI) have been increased and reworked. This
opens up for a more natural and standard integration both in Java EE and Java SE and encompass dependency in-
jection, component lifecycle management and interception for method validation.
2.5. Group conversion
The specification offers a way to alter the targeted group when validation cascading in happening. This feature is
particularly useful to reuse a given object (graph) and to avoid |eaking groups between various object subgraphs. It
also makes for more readable constraints.
2.6. Message interpolation via the unified expression language
Constraint violation messages can how use EL expressions for a much more flexible rendering and string format-

ting. In particular a formatter object is injected in the EL context to convert numbers dates etc. into the locale spe-
cific string representation. Likewise, the validated value is al'so available in the EL context.

2.7. Others

Many more minor changes have been done. Check out the change log for more details at Appendix D.
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Constraint Definition

Constraints are defined by the combination of a constraint annotation and alist of constraint validation implement-
ations. The constraint annotation is applied on types, fields, methods, constructors, parameters or other constraint
annotations in case of composition.

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

3.1. 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. Constrai nt.

*

Marks an annotation as being a Bean Validation constraint.

<p/ >

A given constraint annotation nust be annotated by a { @ode @onstraint}

annotation which refers to its list of constraint validation inplenentations.

<p/ >

Each constrai nt annotation nust host the follow ng attributes:

<ul >
<li>{@ode String nessage() default [...];} which should default to an error
nmessage key made of the fully-qualified class nane of the constraint followed by
{@ode .nessage}. For exanple {@ode "{com acne. constraints. Not Saf e. message}"}</Ili>
<li>{@ode O ass<?>[] groups() default {};} for user to custom ze the targeted
groups</1li>
<li >{@ode C ass<? extends Payl oad>[] payl oad() default {};} for
extensibility purposes</li>

</ ul >

<p/ >

When building a constraint that is both generic and cross-paraneter, the constraint

annot ati on nust host the {@ode validati onAppliesTo()} property.

A constraint is generic if it targets the annotated el ement and is cross-paraneter if

it targets the array of parameters of a method or constructor.

<pr e>
Constrai nt Target validati onAppliesTo() default ConstraintTarget.|MPLICIT;

</ pre>

This property allows the constraint user to choose whether the constraint

targets the return type of the executable or its array of paraneters.

A constraint is both generic and cross-paraneter if

<ul >
<li>two kinds of {@ode ConstraintValidator}s are attached to the
constraint, one targeting {@ink ValidationTarget #ANNOTATED_ ELEMENT}
and one targeting {@ink ValidationTarget#PARAVETERS}, </ i >
<li>or if a {@ode ConstraintValidator} targets both
{@ode ANNOCTATED ELEMENT} and { @ode PARAMETERS}. </li >

</ ul >

E A A S I T I R I N N I S S I R I I S R S D S B R A

Such dual constraints are rare. See {@ink SupportedValidationTarget} for nore info.
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Constraint Definition

@ut hor Emmanuel Bernard
@ut hor Gavin King
@ut hor Hardy Ferentschik

* <p/>
* Here is an exanple of constraint definition:
* <pre>
* &#64; Docunent ed
* &#64; Constraint(val i datedBy = O der Nunber Val i dat or. cl ass)
* &#64; Target ({ METHOD, FIELD, ANNOTATI ON_TYPE, CONSTRUCTOR, PARAMETER })
* &#64; Ret ent i on( RUNTI ME)
* public &#64;interface O der Nunber {
* String nessage() default "{com acne.constraint. O der Nunber. message}";
* Cl ass<?>[] groups() default {};
* Cl ass<? extends Payl oad>[] payl oad() default {};
*
}
* </ pre>
*
*
*

*

*/
@ocunent ed
@ar get ({ ANNOTATI ON_TYPE })
@Ret ent i on( RUNTI ME)
public @nterface Constraint {

/**

* {@ink ConstraintValidator} classes nust reference distinct target types

* for a given {@ink ValidationTarget}

If two {@ode ConstraintValidator}s refer to the sanme type,

an exception will occur.

<p/ >

At nost one {@ode ConstraintValidator} targeting the array of paraneters of
met hods or constructors (aka cross-paraneter) is accepted. If two or nore
are present, an exception will occur.

E A S T I

@eturn array of (@ode ConstraintValidator} classes inplenenting the constraint
/
Cl ass<? extends ConstraintValidator<?, ?>>[] validatedBy();

A congtraint is said to be generic if it has at |east one constraint validator targeting the element annotated i.e. target-
ing the (returned) element annotated by the constraint (a bean, afield, a getter, a method/constructor return value or
a method/constructor parameter). A constraint is said to be cross-parameter if it has one constraint validator target-
ing the array of parameters of a method or constructor (to validate the consistency of several method/constructor
parameters). A Bean Validation constraint is most of the time either a generic constraint or a cross-parameter con-
straint. In rare situations, a constraint can be both.

Generic constraint annotations can target any of the following El enent Types:

* FIELDfor constrained attributes

e METHOD for constrained getters and constrained method return values
e CONSTRUCTOR for constrained constructor return values

*  PARAMETER for constrained method and constructor parameters

e TYPE for constrained beans

e ANNOTATI ON_TYPE for constraints composing other constraints
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Cross-parameter constraint annotations can target any of the following El enent Types:

* METHOD
e CONSTRUCTOR
e ANNOTATI ON_TYPE for cross-parameter constraints composing other cross-parameter constraints

A constraint annotation that is both can target the union of the generic and cross-parameter constraint annotations
targets.

While other El enent Types are not forbidden, the provider does not have to recognize and process constraints
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 an Unexpect edTypeExcept i on. Care should be taken on defining the list of Constrai nt Vval i datorS. The
type resolution algorithm (see Section 4.6.4) could lead to exceptions if the Const r ai nt Val i dat or list leads to am-
biguities.

At most one Const r ai nt Val i dat or supporting cross-parameter validation must be present for a given constraint. A
Constrai nt Def i ni ti onExcepti on israised otherwise. The JavaDoc should clearly stateif the constraint is a gener-
ic and / or a cross-parameter constraint.

If aconstraint definition is not valid, a Const rai nt Defi ni ti onExcepti on israised either at validation time or when
the metadata is requested. Invalid constraint definitions causes are multiple but include missing or illegal message
or groups elements (see Section 3.1.1).

Note

Bean Validation defines rules for applying constraint annotations in inheritance hierarchies, described in
Section 4.3 and Section 4.5.5. It is therefore not recommended to specify the meta annotation
java.lang. annotation. I nherited at constraint annotation types, as it is not relevant in the context of
Bean Validation and would conflict with the proposed rules.

3.1.1. Constraint definition properties

A constraint definition may have attributes that are specified at the time the constraint is applied to a JavaBean. The
properties are mapped as annotation elements. The annotation element names nessage, gr oups, val i dati onAppl i -

esTo and payl oad are considered reserved names; annotation elements starting with val i d are not allowed; a con-
straint may use any other element name for its attributes.

3.1.1.1. message
Every constraint annotation must define anessage element of type stri ng.

String nessage() default "{com acne.constraint.MConstraint.nessage}";

The nessage element value is used to create the error message. See Section 5.3 for a detailed explanation. It is re-

1.1 Find 9



Constraint Definition

commended to default message values to resource bundle keys to enable internationalization. It is also recommen-
ded to use the following convention: the resource bundle key should be the fully qualified class name of the con-
straint annotation concatenated to . nessage as shown in the previous program listing.

Built-in Bean Validation constraints follow this convention.

3.1.1.2. groups

Every constraint annotation must define a gr oups element that specifies the processing groups with which the con-
straint declaration is associated. The type of the gr oups parameter isd ass<?>[] .

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

The default value must be an empty array.
If no group is specified when declaring the constraint on an element, the Def aul t group is considered declared.
See Section 5.1.3 for more information.

Groups are typically used to control the order in which constraints are evaluated, or to perform validation of the
partial state of a JavaBean.

3.1.1.3. payload

Constraint annotations must define a pay!l oad element that specifies the payload with which the constraint declara-
tion is associated. The type of the payl oad parameter is Payl oad[] .

C ass<? extends Payl oad>[] payl oad() default {};

The default value must be an empty array.

Each attachable payload extends Payl oad.

*

/
Payl oad type that can be attached to a given

constraint declaration.

<p/ >

Payl oads are typically used to carry on netadata infornation
consunmed by a validation client.

</ p>

Use of payl oads is not considered portable.

L I I S R I N

@ut hor Emmanuel Bernard
@ut hor Gerhard Petracek

*

“f
public interface Payl oad {

}

Payloads are typically used by validation clients to associate some metadata information with a given constraint de-
claration. Payloads are typically non-portable. Describing payloads as interface extensions as opposed to a string-
based approach alows an easier and more type-safe approach.

One use case for payload shown in Example 3.1 is to associate a severity to a constraint. This severity can be ex-
ploited by a presentation framework to adjust how a constraint failure is displayed.

1.1 Find 10



Constraint Definition

Example 3.1. Use of payload to associate severity to a constraint

package com acne. severity;

public class Severity {
public static class Info inplenents Payload {};
public static class Error inplenents Payload {};

}

public class Address {
@Not Nul | (message="woul d be nice if we had one", payl oad=Severity.|nfo.class)
public String getZi pCode() { [...] }

@ot Nul | (nmessage="the city is mandatory", payl oad=Severity.Error.class)
String getCity() { [...] }

The payl oad information can be retrieved from error reports via the Constraint Descri ptor €ither accessed

through the Const r ai nt Vi ol at i on objects (see Section 5.2) or through the metadata APl (see Section 6.11).

3.1.1.4. validationAppliesTo

val i dati onAppl i esTo isused at constraint declaration time to clarify what the constraint targets (i.e. the annotated

element, the method return value or the method parameters).

The element val i dat i onAppl i esTo must only be present for constraints that are both generic and cross-parameter,

it ismandatory in this situation. A Constrai nt Def i niti onExcept i on israised if these rules are violated.

The type of the val i dati onAppl i esTo parameter is Const rai nt Tar get . The default value must be Constrai nt -

Target. | MPLICIT.

Example 3.2. validationAppliesTo and ConstraintTar get

Constraint Target validati onAppliesTo() default ConstraintTarget.|MPLICIT;

/**

* Defines the constraint target.
*

* @ut hor Enmanuel Bernard

* @ince 1.1

*/

publ i ¢ enum Constrai nt Target {

/**

* Di scover the type when no anmbiguity is present

* <ul >

* <li>f neither on a method nor a constructor, it inplies the annotated el enent
* (type, field etc),</li>

* <li>f on a nethod or constructor with no paraneter, it inplies

* {@ode RETURN_VALUE}, </Ili>

S <li>f on a method with no return value ({@ode void}), it inplies

* {@ode PARAMETERS}.</li >

* </ul >

* O herwise, {@ode IMPLICIT} is not accepted and either { @ode RETURN VALUE} or
* {@ode PARAMETERS} is required. This is the case for constructors with paraneters
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* and methods with parameters and return val ue.

*/

I MPLICIT,

/**

* Constraint applies to the return value of a nethod or a constructor.
*/

RETURN_VALUE,

/**

* Constraint applies to the paraneters of a nethod or a constructor
*/

PARAMVETERS

If aconstraint Target isused in anillegal situation, a Const r ai nt Decl ar at i onExcept i on israised either at valid-
ation time or when the metadata is requested. Examples of illegal situations are:

e using ! MPLI O T in asituation that cannot be inferred (see the JavaDoc for the detailed rules),
e using PARAMETERS on a constructor or method that has no parameter,

e USINg RETURN_VALUE on a method with no return value,

e USINg PARAMETERS Or RETURN_VALUE on atype - class or interface - or on afield.

Constraint users are encouraged to explicitly set the Const rai nt Tar get target when using a constraint supporting
both on a method or constructor as it improves readability.

3.1.1.5. 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.

3.1.2. Examples

Example 3.3. Smple constraint definition

[/ assum ng Order Nunber Val i dator is a generic constraint validator

package com acne. constraint;

/**
* Mark a String as representing a well formed order nunber
=
@ocunent ed
@onstraint (val i dat edBy = Order Nunber Val i dat or. cl ass)
@rarget ({ METHOD, FIELD, ANNOTATI ON_TYPE, CONSTRUCTOR, PARAMETER })
@Ret ent i on( RUNTI ME)
public @nterface OrderNunmber {
String message() default "{com acne. constrai nt. O der Nunber. nessage}";
Cl ass<?>[] groups() default {};
Cl ass<? extends Payl oad>[] payl oad() default {};
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Example 3.3 marks a string as a well-formed order number. The constraint validator is implemented by o -
der Nunber Val i dat or .

Example 3.4. Simple cross-parameter constraint definition

[/ assum ng Dat ePar anet er sConsi stent Val i dator is a cross-paraneter
[/ constraint validator

package com acne. constrai nt;

/**
* Cross-paraneter constraint ensuring that two date paraneters
* of a method are in the correct order.
*/
@ocunent ed
@Constrai nt (val i dat edBy = Dat ePar anet er sConsi st ent Val i dat or. cl ass)
@ar get ({ METHOD, CONSTRUCTOR, ANNCTATI ON_TYPE })
@Ret ent i on( RUNTI ME)
public @nterface DateParanetersConsistent {
String nmessage() default "{com acne. constrai nt. Dat ePar anet er sConsi st ent. nessage}";
Cl ass<?>[] groups() default {};
Cl ass<? extends Payl oad>[] payl oad() default {};

Example 3.4 shows a cross-parameter constraint which ensures that two date parameters of a method are in the cor-
rect order. The constraint validator isimplemented by Dat ePar anet er sConsi st ent Val i dat or .

Example 3.5. Constraint that isboth generic and cross parameter

/' assum ng ELAssertValidator is both a generic and cross-paraneter
//constraint validator

package com acne. constrai nt;

/**
* EL expression to be validated.
* This constraint accepts any type and can validate both the
* annotated type or apply restrictions across paraneters.
*/
@ocunent ed
@onstraint (val i dat edBy=ELAssert Val i dat or. cl ass)
@ar get ({ METHOD, FIELD, TYPE, ANNCTATI ON TYPE, CONSTRUCTOR, PARAMETER })
@Ret ent i on( RUNTI ME)
public @nterface ELAssert ({
String nmessage() default "{com acne. constraint. Dat eParanet er sConsi stent. nessage}";
Cl ass<?>[] groups() default {};
Cl ass<? extends Payl oad>[] payload() default {};
Constraint Target validati onAppliesTo() default ConstraintTarget.|MPLICIT;

String expression();

@ELAssert (
message="Pl ease check that your passwords match and try again.",
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expr essi on="par anf 1] ==paranf 2] ",
val i dati onAppl i esTo=Const r ai nt Type. PARAMETERS

public User createUser(String email, String password, String repeatPassword) { [...] }

Example 3.5 shows a constraint that can be applied both on the annotated element and across parameters of a meth-
od or aconstructor. Note in this case the presence of val i dat i onAppl i esTo.

Example 3.6. Constraint definition with default parameter

package com acne. constrai nt;

/**

* A frequency in Hz as audible to human ear.
* Adjustable to the age of the person.
* Accept Nunbers.
*/
@ocunent ed
@onstraint (val i dat edBy = Audi bl eVval i dat or. cl ass)
@arget ({ METHOD, FIELD, ANNOTATI ON_TYPE, CONSTRUCTOR, PARAMETER })
@Rret ent i on( RUNTI MVE)
public @nterface Audible {
Age age() default Age. YOUNG
String nmessage() default "{com acne. constraint. Audi bl e. nessage}";
Cl ass<?>[] groups() default {};
Cl ass<? extends Payl oad>[] payl oad() default {};

public enum Age {
YOUNG,
WONDERI NG
oD

Example 3.6 ensures that a given frequency is within the scope of human ears. The constraint definition includes an
optional parameter that may be specified when the constraint is applied.

Example 3.7. Constraint definition with mandatory parameter

package com acne. constraint;

/**

* Defines the list of values accepted
* Accepts int or Integer objects
*/
@ocunent ed
@onstrai nt (val i datedBy = Di scretelListO | ntegerValidator.class)
@ar get ({ METHOD, FIELD, ANNOTATI ON TYPE, CONSTRUCTOR, PARAMETER })
@Rret ent i on( RUNTI MVE)
public @nterface Acceptable {
int[] value();
String nessage() default "{com acne. constraint.Accept abl e. message}"”;
C ass<?>[] groups() default {};
Cl ass<? extends Payl oad>[] payload() default {};
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Example 3.7 defines a list of acceptable values expressed as an array: the val ue property must be specified when
the constraint is applied.

3.2. Applying multiple constraints of the same type

It is often useful to declare the same constraint more than once to the same target, with different properties. A com-
mon example isthe @at t er n constraint, which validates that its target matches a specified regular expression. Oth-
er constraints have this requirement as well. The same constraint type can belong to different groups and have spe-
cific error messages depending on the targeted group.

To support this requirement, the bean validation provider treats regular annotations (annotations not annotated by
@onstrai nt) whose val ue element has a return type of an array of constraint annotations in a special way. Each
element in the val ue array are processed by the Bean Validation implementation as regular constraint annotations.
This means that each constraint specified in the val ue element is applied to the target. The annotation must have
retention RUNTI ME and can be applied on atype, field, property, executable parameter, executable return value, ex-
ecutable cross-parameter or another annotation. It is recommended to use the same set of targets as the initial con-
straint.

Note to constraint designers. each constraint annotation should be coupled with its corresponding multi-valued an-
notation. The specification recommends, though does not mandate, the definition of an inner annotation named
Li st.

Example 3.8. Multi-valued constraint definition

/**

* Validate a zipcode for a given country

* The only supported type is String

*/

@wocunent ed

@onstrai nt (val i dat edBy = Zi pCodeVal i dat or. cl ass)

@ar get ({ METHOD, FI ELD, ANNOTATI ON TYPE, CONSTRUCTOR, PARAMETER })
@Ret ent i on( RUNTI ME)

public @nterface Zi pCode {

String countryCode();
String nessage() default "{com acne.constraint.Zi pCode. message}";
Cl ass<?>[] groups() default {};

Cl ass<? extends Payl oad>[] payl oad() default {};

/**

* Defines several @i pCode annotations on the sanme el ement

* @ee (@ink Zi pCode}

*/
@arget ({ METHOD, FIELD, ANNOTATI ON TYPE, CONSTRUCTOR, PARAMETER })
@Ret ent i on( RUNTI MVE)
@ocunent ed
@nterface List {

Zi pCode[] val ue();

}

1.1 Find 15



Constraint Definition

Example 3.9. Multi-valued constraint declaration

public class Address ({
@i pCode. List( {
@Zi pCode(countryCode="fr", groups=Default.class

message = "zip code is not valid"),
@Zi pCode(countryCode="fr", groups=SuperUser. cl ass
nmessage = "zip code invalid. Requires overriding before saving.")

1)

private String zipcode;

In this example, both constraints apply to the zi pcode field but with different groups and with different error mes-
sages.

Using two different multi-constraint annotations for the same underlying constraint type on the same target (i.e.
class or property) is not considered portable and is discouraged.

3.3. Constraint composition

This specification allows you to compose constraints to create higher level constraints.

Constraint composition is useful in several ways:

* Avoid duplication and facilitate reuse of more primitive constraints.
» Expose primitive constraints as part of acomposed constraint in the metadata APl and enhance tool awareness.

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

Example 3.10. Composition is done by annotating the composed constraint

@rattern(regexp="[0-9]*")
@i ze(m n=5, nmax=5)
@Constrai nt (val i dat edBy = FrenchZi pcodeVal i dat or. cl ass)
@ocunent ed
@arget ({ METHOD, FIELD, ANNOTATI ON_TYPE, CONSTRUCTOR, PARAMETER })
@Ret ent i on( RUNTI ME)
public @nterface FrenchZ pcode {
String message() default "Wong zi pcode";
O ass<?>[] groups() default {};
Cl ass<? extends Payl oad>[] payl oad() default {};

@arget ({ METHOD, FIELD, ANNOTATI ON TYPE, CONSTRUCTOR, PARAMETER })
@Ret ent i on( RUNTI ME)
@ocunent ed
@nterface List {
Frenchzi pcode[] val ue();
}
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Annotating an element with @renchzi pcode (the composed annotation) is equivalent to annotating it with
@attern(regexp="[0-9]*"), @ize(m n=5, max=5) (the composing annotations) and @r enchzi pcode. More
formally, each constraint annotation hosted on a constraint annotation is applied to the target element and this is
done recursively. Note that the main annotation and its constraint validation implementation is also applied. By de-
fault, each failing constraint generates an error report. Groups from the main constraint annotation are inherited by
the composing annotations. Any gr oups definition on a composing annotation is ignored. Payload from the main
constraint annotation is inherited by the composing annotations. Any payl oad definition on a composing annote-
tion isignored. The constraint target from the main constraint annotation is inherited by the composing annotations.
Any val i dati onAppl i esTo definition on a composing annotation is ignored.

The type upon which composed constraint is placed must be compatible with all constraints (composing and com-
posed). A constraint designer should ensure that such atype exists and lists in the JavaDoc all the compatible types.

All composed and composing constraints must have a constraint type in common. In particular, it is not legal to
Mix a pure generic constraint and a pure cross-parameter constraint.

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 constraint is automatically considered invalid and the corres-
ponding error report is generated. To mark a constraint as raising a single constraint error report if either the com-
posed or one of the composing constraints fail, use the @epor t AsSi ngl eVi ol at i on annotation.

Example 3.11. If any of the composing constraintsfail, the error report corresponding to @FrenchZipcodeis
raised and none other.

@rattern(regexp="[0-9]*")
@i ze(m n=5, max=5)
@Report AsSi ngl eVi ol ati on
@onstrai nt (val i datedBy = FrenchZi pcodeVal i dat or. cl ass)
@ocunent ed
@ar get ({ METHOD, FI ELD, ANNOTATI ON TYPE, CONSTRUCTOR, PARAMETER })
@Ret ent i on( RUNTI ME)
public @nterface FrenchZ pcode {
String message() default "Wong zi pcode";
Cl ass<?>[] groups() default {};
C ass<? extends Payl oad>[] payload() default {};

@ar get ({ METHOD, FIELD, ANNOTATI ON_TYPE, CONSTRUCTOR, PARAMETER })
@Ret ent i on( RUNTI MVE)
@ocunent ed
@nterface List {
Frenchzi pcode[] val ue();
}

The definition of @eport AsSi ngl eVi ol ati on isasfollows.

/**

* A constraint annotation hosting this annotation will return the

* conposed annotation error report if any of the composing annotations fail.
The error reports of each individual conposing constraint are ignored.
<p/ >

Not e: Eval uati on of conposed constraints stops on the first validation
error in case the conposing constraint is annotated with

{@ode @reportAsSingl eViol ation}.

L A A
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* @ut hor Emmanuel Bernard
*/
@rar get ({ ANNOTATI ON_TYPE })
@Rret ent i on( RUNTI MVE)
public @nterface ReportAsSingleViolation {
}

More specifically, if a composed constraint is marked as @Repor t AsSi ngl eVi ol at i on, the evaluation of the com-
posing constraints stops at the first failing constraint and the error report corresponding to the composed constraint
is generated and returned.

Composing annotations can define the value of nmessage and custom attributes (excluding gr oups, payl oad and
val i dati onAppl i esTo) but these are fixed in the composed constraint definition.

Example 3.12. Composing annotations can use attributes. They are fixed for a given main annotation. All
@FrenchZipcode constraints have a @Sizerestricted to 5.

@rattern(regexp="[0-9]*")
@i ze(m n=5, max=5)
@Constrai nt (val i dat edBy = FrenchZi pcodeVal i dat or. cl ass)
@ocunent ed
@arget ({ METHOD, FIELD, ANNOTATI ON_TYPE, CONSTRUCTOR, PARAMETER })
@Ret ent i on( RUNTI ME)
public @nterface FrenchZ pcode {
String message() default "Wong zi pcode";
C ass<?>[] groups() default {};
Cl ass<? extends Payl oad>[] payload() default {};

@arget ({ METHOD, FIELD, ANNOTATI ON TYPE, CONSTRUCTOR, PARAMETER })
@Ret ent i on( RUNTI ME)
@wocunent ed
@nterface List {
Frenchzi pcode[] val ue();
}

It is possible to override attributes and messages defined on a composing annotation. An attribute from the main
annotation is used to override one or more attributes of the composing annotations. Such an attribute is annotated
with the @verri desAt t ri but e annotation or its multivalued equivalent @verri desAttri bute. Li st.

Example 3.13. Attributes from composing annotations can be overridden by attributes from the composed
annotation.

@rattern(regexp="[0-9]*")
@i ze
@onstraint (val i dat edBy = FrenchZi pcodeVal i dat or. cl ass)
@ocunent ed
@rarget ({ METHOD, FIELD, ANNOTATI ON_TYPE, CONSTRUCTOR, PARAMETER })
@Ret ent i on( RUNTI ME)
public @nterface FrenchZi pcode {
String message() default "Wong zi pcode";
Cl ass<?>[] groups() default {};
Cl ass<? extends Payl oad>[] payl oad() default {};

@verridesAttribute. List( {
@werridesAttribute(constraint=Size.class, name="mn"),
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@wverridesAttribute(constraint=Size.class, nane="max") } )
int size() default 5;

@verridesAttribute(constraint=Size.cl ass, nane="nessage")
String sizeMessage() default "{com acme. constraint.FrenchZi pcode. zi pcode. si ze}";

@verridesAttribute(constraint=Pattern.cl ass, name="nmessage")
String nunber Message() default "{com acne. constraint.FrenchZi pcode. nunber. si ze}";

@rarget ({ METHOD, FIELD, ANNOTATI ON_TYPE, CONSTRUCTOR, PARAMETER })
@Ret ent i on( RUNTI ME)
@ocunent ed
@nterface List {
Frenchzi pcode[] val ue();
}

The vaue of the composed constraint attribute annotated with  @verridesAttribute
(@Frenchzi pcode. si zeMessage) IS applied to the composing constraint attribute named after overri desAttri b-
ute. name and hosted on the composing constraint of type OverridesAttribute. constraint (@i ze. message).
Similarly, @r enchzi pcode. nunber Message vValue is mapped to @at t er n. nessage.

If left undefined, the default value for @verri desAttri but e. nane isthe name of the composed constraint attribute
hosting the @verri desAtt ri but e annotation.

The types of the overridden and overriding attributes must be identical.
Note

A composing constraint can itself be a composed constraint. In this case, attribute values are overridden re-
cursively according to the described rules. Note however, that a forwarding rule (as defined by
@verridesAttribute)isonly applied to the direct composing constraints.

Using Example 3.13,

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

isequivalent to

@r enchzi pcode

if @renchzi pcode isdefined as

@attern(regexp="[0-9]*")
@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
@rar get ({ METHOD, FIELD, ANNOTATI ON TYPE, CONSTRUCTOR, PARAMETER })
@Ret ent i on( RUNTI MVE)
public @nterface FrenchZ pcode {
String message() default "Wong zi pcode";
C ass<?>[] groups() default {};
Cl ass<? extends Payl oad>[] payload() default {};

@rarget ({ METHOD, FIELD, ANNOTATI ON_TYPE, CONSTRUCTOR, PARAMETER })
@Ret ent i on( RUNTI ME)
@ocumnent ed

1.1 Find 19



Constraint Definition

@nterface List {
Frenchzi pcode[] val ue();
}

If aconstraint is used more than once as a composing constraint, the multi value constraints model as described in
Section 3.2 is used. To select a specific composing constraint, Overri desAttri bute. constrai nt | ndex is used. It
represents the constraint index in the val ue array. If i ndex is undefined, the single constraint declaration is tar-
geted.

Example 3.14. Use of constraintlndex in @OverridesAttribute

@rattern. List( {
@attern(regexp="[A-Z0-9. %-]1+@A-Z0-9.-]1+\.[A-Z]{2,4}"), //email
@ratt ern(regexp=".*?emmanuel . *?") //enmmmanuel

1)
@Constrai nt (val i dat edBy={})
@ocunent ed
@arget ({ METHOD, FIELD, ANNOTATI ON_TYPE, CONSTRUCTOR, PARAMETER })
@ret ent i on( RUNTI ME)
public @nterface Emanuel sEmail {
String message() default "Not emmanuel's email";

@werridesAttribute(constrai nt=Pattern.class, name="message", constrai ntlndex=0)
String enuil Message() default "Not an email";

@verridesAttribute(constraint=Pattern.class, nane="nessage", constraintlndex=1)
String emmanuel Message() default "Not Emmanuel “;

Cl ass<?>[] groups() default {};
Cl ass<? extends Payl oad>[] payl oad() default {};

@arget ({ METHOD, FIELD, ANNOTATI ON_TYPE, CONSTRUCTOR, PARAMETER })
@Ret ent i on( RUNTI MVE)
@ocunent ed
@nterface List {
Enmanuel seEmai | [] val ue();
}

@verridesAttribute definitionisasfollows:

/**

* Marks an attribute as overriding the attribute of a composing constraint.
* Both attributes nust share the same type.

*

* @ut hor Emmanuel Bernard

*/

@Ret ent i on( RUNTI ME)

@rarget ({ METHOD })

public @nterface OverridesAttribute {

/**

* @eturn constraint type the attribute is overriding
*/

Cl ass<? extends Annotati on> constraint();

/**

* Name of the Constraint attribute overridden.
* Defaults to the name of the attribute hosting { @ode @verridesAttribute}.
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*

* @eturn nane of constraint attribute overridden
=]
String name();

/**

* The i ndex of the targeted constraint declaration when using

* multiple constraints of the sane type.

* <p/>

* The index represents the index of the constraint in the

* {@ode val ue()} array.

* <p/>

* By default, no index is defined and the single constraint declaration
* |s targeted.

*

* @eturn constraint declaration index if nultivalued annotation is used
*

~

int constraintlndex() default -1;

/**

* Defines several {@ink OverridesAttri bute} annotations on the sane el ement
*

* @ee javax.validation.OverridesAttribute
=

@ocunent ed

@rar get ({ METHOD })

@Ret ent i on( RUNTI ME)

public @nterface List {

OverridesAttribute[] value();

The following elements uniquely identify an overridden constraint attribute:

* COverridesAttribute.constraint
* CQverridesAttribute.nane
* CQOverridesAttribute.constraintlndex

If the composition isinvalid, e.g.

» infinitely recursive composition

* wrong attribute overriding

e asingle attribute mapped to more than one source attribute

e acomposing and composed constraint marked as different constraint types (i.e., generic and cross-parameter)

LINNC (o4
acConstrai nt Defi ni ti onExcept i on israised either at validation time or when the metadata is requested.

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 6.11). This metadata is particularly useful for third-party metadata consumers like persistence frame-
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works generating database schemas (such as Java Persistence) or presentation frameworks.

3.4. 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 @onst rai nt annotation that decor-
ates the constraint definition. The constraint validation implementation implements the Const r ai nt Val i dat or in-

terface.
/**
* Defines the logic to validate a given constraint {@ode A}
* for a given object type {@ode T}.
* <p/>
* | npl enentations nust conply to the followi ng restriction:
* <ul >
* <li>{@ode T} nust resolve to a non paraneterized type</li>
* <li>or generic paraneters of {@ode T} nust be unbounded
* wi |l dcard types</li>
* <ful >
* <p/>
* The annotation {@ink SupportedValidati onTarget} can be put on a
* {@ode ConstraintValidator} inplenmentation to mark it as supporting
* cross-paranmeter constraints. Check out {@ink SupportedValidationTarget}
* and {@ink Constraint} for nore information.
*
* @ut hor Emmanuel Bernard
* @ut hor Hardy Ferentschik
*

~

public interface ConstraintValidator<A extends Annotation, T> {

*

/
Initializes the validator in preparation for

{@ink #isValid(oject, ConstraintValidatorContext)} calls.

The constraint annotation for a given constraint declaration

i s passed.

<p/ >

This method is guaranteed to be called before any use of this instance for
val i dati on.

L R S T

~

void initialize(A constraint Annotati on);

*

/
I npl ements the validation | ogic.

The state of {@ode val ue} nmust not be altered.

<p/ >

This method can be accessed concurrently, thread-safety nust be ensured
by the inplenmentation.

@ar am val ue object to validate
@ar am cont ext context in which the constraint is eval uated

@eturn {@ode false} if {@ode val ue} does not pass the constraint

E I B D I

~

bool ean isValid(T val ue, ConstraintValidatorContext context);

Some restrictions apply on the generic type T (used in thei sval i d() method). T must

@ar am constrai nt Annot ati on annotation i nstance for a given constraint declaration

1.1 Find
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« resolve to a non parameterized type (i.e. because the type is not using generics or because the raw type is used
instead of the generic version)

e or generic parameters of T must be unbounded wildcard types (i.e. <?>).

Note
Thisrestriction is not atheoretical limitation and a future version of the specification might allow it.

By default, a Constrai nt val i dat or targets the (returned) element annotated by the constraint. You can make a
Constrai nt Val i dat or target the array of parameters of a method or constructor (aka cross-parameter) by annotat-
ing the validator implementation with @uppor t edVal i dat i onTar get .

Example 3.15. @SupportedValidationTarget annotation and ValidationTarget enum

package javax.validation.constraintvalidation;

/**

* Defines the target(s) a {@ink ConstraintValidator} can validate.

* <p/>

* A {@ode ConstraintValidator} can target the (returned) el enent

* annotated by the constraint, the array of paraneters of a nethod

* or constructor (aka cross-paraneter) or both.

* <p/>

* | f {@ode @upportedValidationTarget} is not present, the

* {@ode ConstraintValidator} targets the (returned) el enent annotated
* by the constraint.

* <p/>

* A {@ode ConstraintValidator} targeting cross-paraneter nust accept
* {@ode Object[]} (or {@ode Object}) as the type of object it validates.
*

* @ut hor Emmanuel Bernard

* @ince 1.1

“f

@ocunent ed

@rarget ({ TYPE })
@Ret ent i on( RUNTI ME)
public @nterface SupportedValidationTarget {

Val i dati onTarget[] val ue();

package javax.validation.constraintvalidation;

/**

* List of possible targets for a {@ink ConstraintValidator}.

*

* @ut hor Enmanuel Bernard
* @ince 1.1
*/
public enum Val i dati onTarget {

/**

* (Returned) elenent annotated by the constraint.
*/

ANNOTATED_ELEMENT,

/**

* Array of paraneters of the annotated nethod or constructor (aka cross-paraneter).
=
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PARAMETERS

A Constrai nt Val i dat or implementation can target both annotated elements and array of parameters.

If aConstraint Val i dat or targets array of parameters (cross-parameter), T must resolve to Goj ect [] (Or Obj ect ) in
order to have the array of parameter values passed to thei sval i d() method. A Constrai nt Def i ni ti onExcepti on
israised otherwise.

Example 3.16. Example of cross parameter ConstraintValidator

@uppor t edVval i dati onTar get (Val i dati onTar get . PARAMETERS)
public class ScriptAssertValidator inplenments ConstraintValidator<ScriptAssert,Ghject[]> {
@verride

public void initialize(ScriptAssert constraintAnnotation) {

[...]
}

@verride

public bool ean isValid(Object[] value, ConstraintValidatorContext context) {

[...]
}

Example 3.17 shows some examples of valid definitions.

Example 3.17. Valid ConstraintValidator definitions

/1String is not making use of generics
public class SizeValidatorForString inplenents ConstraintValidator<Size, String> {

[...]
}

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

[...]
}

/1 Col |l ection uses generics and unbounded w ndcard type
public class SizeValidatorForCollection inplenents ConstraintValidator<Size, Collection<?>> {

[...1]
}

//Validator for cross-paraneter constraint

@upport edVal i dati onTar get (Val i dati onTar get . PARAMETERS)

publ i c cl ass Dat eParanet er sConsi st ent Val i dat or
i mpl enents Constrai nt Val i dat or <Dat ePar anet er sConsi stent, Object[]> {
[...]

}

//Validator for both annotated el enents and executabl e paraneters
@upport edVal i dati onTar get ({Val i dati onTar get . ANNOTATED_ELEMENT, Vali dati onTar get. PARAMETERS})
public class ELScriptValidator inplenments ConstraintValidator<ELScript, Object> {

[0
}
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And some invalid definitions in Example 3.18.

Example 3.18. Invalid ConstraintValidator definitions

/| paraneterized type
public class SizeValidatorForString i nplenents<Size, Collection<String>> {

[...]
}

/| paraneterized type using bounded wil dcard
public class SizeValidatorForCollection inplenments<Size, Collection<? extends Address>> {

[...]
}

//cross-paranmeter validator accepting the wong type
@uppor t edVval i dati onTar get (Val i dati onTar get . PARAMETERS)
public class NunberPositiveValidator inplenents ConstraintValidator<NunberPositive, Nunber> {

[...]
}

The life cycle of a constraint validation implementation instance is undefined. Bean Validation providers 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.

Theinitialize() methodis caled by the Bean validation provider prior to any use of the constraint implementa-
tion.

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.

If the property is of an unanticipated type, an Unexpect edTypeExcepti on iSraised. Constrai nt Val i dat or imple-
mentations raise this exception themselves if they receive an unsupported type. However, constraint designers are
encouraged to make use of specialized Constrai nt Val i dat or implementations and delegate the type resolution to
the Bean Validation provider (see the type matching algorithm described in Section 4.6.4).

If an exception occurs either intheinitialize() orisvalid() method, the runtime exception is wrapped into a
Val i dat i onExcept i on by the Bean Validation engine.

The constraint validation implementation is not allowed to change the state of the value passed toi 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 concerns is a
good practice.

The Constrai nt Val i dat or Cont ext oObject passed to the i svalid() method carries information and operations
available in the context the constraint is validated to.
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/**

* Provi des contextual data and operation when applying a given constraint validator.
*

* At least one {@ink ConstraintViolation} nust be defined (either the default one,
* of if the default {@ode ConstraintViolation} is disabled, a customone).

*

* @ut hor Emmanuel Bernard

*

~

public interface ConstraintValidatorContext {

/**

* Disables the default {@ink ConstraintViolation} object generation (which

* is using the nessage tenplate declared on the constraint).

* <p/>

* Useful to set a different violation nessage or generate a { @ode ConstraintViolation}
* based on a different property.

*/

voi d di sabl eDef aul t Constrai nt Vi ol ati on();

/**

* @eturn the current un-interpolated default nessage
*/

String get Def aul t Constrai nt MessageTenpl ate() ;

*

/
Returns a constraint violation builder building a violation report

allowing to optionally associate it to a sub path.

The viol ati on message will be interpol ated.

<p/ >

To create the {@ink ConstraintViolation}, one nmust call either one of

the {@ode addConstraintViolation()} methods available in one of the
interfaces of the fluent API.

If another nethod is called after {@ode addConstraintViolation()} on

{@ode ConstraintViolationBuilder} or any of its associated nested interfaces
an {@ode |l egal StateException} is raised.

<p/ >
If {@ink ConstraintValidator#isValid(Cbject, ConstraintValidatorContext)} returns
{@ode false}, a {@ode ConstraintViolation} object will be built per constraint

violation report including the default one (unless

{@ink #di sabl eDef aul t ConstraintViolation()} has been call ed).

<p/ >

{@ode ConstraintViolation} objects generated fromsuch a call

contain the same contextual information (root bean, path and so on) unless

the path has been overri dden.

<p/ >

To create a different {@ode ConstraintViolation}, a new constraint violation builder
has to be retrieved from{@ode ConstraintVal i dator Cont ext}

Here are a few usage exanpl es:

<pre>

[l assum ng the follow ng domai n nodel
public class User {

EE S T R B N I N N I I S T R R N N S B R T S T

publ i c Map<String, Address> get Addresses() { ... }
}
public class Address {
public String getStreet() { ... }
public Country getCountry() { ... }
}
public class Country {
public String getName() { ... }
}
//From a property-level constraint on User.addresses
//Build a constraint violation on the default path - i.e. the "addresses" property
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E S R S R R I R N SR T T I I I S N B S S . S N B I R I N S S I R R N R N R I S I S S A I N I N I

cont ext. bui | dConstrai ntViol ati onWthTenplate( "this detail is wong" )
.addConstraintViol ation();

[/ From a class | evel constraint on Address

//Build a constraint violation on the default path + "street"

/li.e. the street property of Address

cont ext. bui | dConstraintViol ati onWthTenplate( "this detail is wong" )
. addPropertyNode( "street" )
.addConstraintViol ation();

/I From a property-level constraint on User.addresses
//Build a constraint violation on the default path + the bean stored
//under the "home" key in the map
cont ext. bui | dConstrai ntViol ati onWthTenplate( "Incorrect home address" )
. addBeanNode()
.inlterable().atKey( "hone" )
.addConstraintViol ation();

//From a class | evel constraint on User
//Build a constraint violation on the default path + addresses["hone"].country. nane
/li.e. property "country.name" on the object stored under "hone" in the map
cont ext. bui l dConstrai ntViol ati onWthTenplate( "this detail is wong" )

. addPr opert yNode( "addresses" )

. addPr opert yNode( "country" )

.inlterable().atKey( "hone" )

. addPr opert yNode( "nane" )

.addConstraintViol ation();
</ pre>
<p/ >
Cross-paraneter constraints on a nethod can create a node specific
to a particular paranmeter if required. Let's explore a few exanpl es:
<p/ >
<pre>
/] Cross-paraneter constraint on method createUser(String password, String passwor dRepeat)
//Build a constraint violation on the default path + "passwordRepeat"
cont ext. bui | dConstrai nt Vi ol ati onWt hTenpl at e(" Passwords do not match")

. addPar anet er Node( 1)

.addConstraint Vi ol ation();

/| Cross- paraneter constraint on a method
/I mer geAddr esses( Map<St ri ng, Addr ess> addr esses, Map<Stri ng, Address> ot her Addr esses)
//Build a constraint violation on the default path + "ot her Addresses["hone"]
/li.e. the Address bean hosted in the "home" key of the "other Addresses" map paraneter
cont ext. bui | dConstrai nt Vi ol ati onWthTenpl at e(
"Map entry home present in both and does not match")
. addPar anmet er Node( 1)
. addBeanNode()
.inlterabl e().atKey("home")
.addConstrai nt Vi ol ati on();

/| Cross-paranmeter constraint on a method
/I mer geAddr esses( Map<St ri ng, Addr ess> addresses, Map<Stri ng, Address> ot her Addr esses)
//Build a constraint violation on the default path + "other Addresses["honme"].city
/li.e. on the "city" property of the Address bean hosted in
//the "hone" key of the "other Addresses" map
cont ext. bui | dConstrai ntVi ol ati onWthTenpl at e(
"Map entry home present in both but city does not match")
. addPar anet er Node( 1)
. addPr opert yNode("city")
.inlterable().atKey("home")

.addConstraint Vi ol ation();

</ pre>

@ar am nessageTenpl at e new un-interpol ated constrai nt nmessage
@eturn returns a constraint violation builder
/
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ConstraintViol ati onBui | der buil dConstraintViol ati onWthTenpl ate(String messageTenpl ate) ;

/**

* Returns an instance of the specified type allow ng access to
* provider-specific APls. If the Bean Validation provider

* inpl enentati on does not support the specified class,

* {@ink Validati onException} is thrown.

*

* @aramtype the class of the object to be returned

* @eturn an instance of the specified class

* @hrows Validati onException if the provider does not support the call
*

* @ince 1.1

*/

<T> T unw ap(Cl ass<T> type);

/**

* {@ink ConstraintViolation} builder allowing to optionally associate
* the violation report to a sub path.
<p/ >
To create the {@ode ConstraintViolation}, one nust call either one of
the { @ode addConstrai ntViolation()} nethods available in one of the
interfaces of the fluent API.
<p/ >
If another nethod is called after {@ode addConstraintViolation()} on
{@ode ConstraintViolationBuilder} or any of its associ ated objects
an {@ode ||| egal StateException} is raised.
/
interface ConstraintViolationBuil der {

L . T T R

/**

* Adds a node to the path the {@ink ConstraintViolation} will be associated to.
* <p/>

* {@ode nane} describes a single property. In particular,

* dot (.) is not allowed.

* @aram nanme property name

* @eturn a builder representing node { @ode nane}

* @leprecated since 1.1 - replaced by {@ink #addPropertyNode(String)},
* {@ink #addBeanNode()} and { @i nk #addPar anet er Node(int)}
*/

NodeBui | der Def i nedCont ext addNode(String nane);

/**

* Adds a property node to the path the {@ink ConstraintViol ati on}

* will be associated to.

* <p/>

* {@ode nane} describes a single property. |In particular,

* dot (.) is not allowed.

*

* @aram name property name

* @eturn a builder representing node {@ode nane}

* @hrows |11 egal Argument Exception if the name is null

*

* @ince 1.1

*/
NodeBui | der Cust oni zabl eCont ext addPropertyNode(String nane);

*

/
Adds a bean node (class-level) to the path the {@ink ConstraintViol ation}
will be associated to.

Not e that bean nodes are al ways | eaf nodes.

@eturn a builder representing the bean node

E N T

@ince 1.1
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*/

Leaf NodeBui | der Cust omi zabl eCont ext addBeanNode() ;

/**

* Adds a net hod paranmeter node to the path the {@ink ConstraintViolation}
* will be associated to.

* The paraneter index nmust be valid (i.e. within the boundaries of the nethod
* paraneter indexes). May only be called fromw thin cross-paraneter validators.
* @aram i ndex the paraneter index

* @eturn a builder representing the index-th paraneter node

* @hrows 111 egal Argument Exception if the index is not valid

*

* @ince 1.1

*/

NodeBui | der Def i nedCont ext addPar anet er Node(i nt i ndex);

/**

* Adds the new {@ink ConstraintViolation} to be generated if the

* constraint validator marks the value as invalid.

* <p/>

* Methods of this {@ode ConstraintViolationBuilder} instance and its nested
* objects throw { @ode ||l egal StateException} from now on.

*

* @eturn the {@ode ConstraintValidatorContext} instance the

* {@ode ConstraintViolationBuilder} cones from

*/

Constrai nt Val i dat or Cont ext addConstrai nt Vi ol ation();
/**

* Represents a node whose context is known

* (i.e. index, key and islnlterable)

* and that is a |leaf node (i.e. no subnode can be added).

* @ince 1.1

*/

i nterface Leaf NodeBui | der Def i nedCont ext {

*

/
Adds the new {@ink ConstraintViolation} to be generated if the
constraint validator marks the value as invalid.

<p/ >

Met hods of the {@ode ConstraintViolationBuilder} instance this object
cones fromand the constraint violation builder nested

objects throw { @ode ||| egal StateException} after this call.

@eturn { @ode ConstraintValidatorContext} instance the
{@ode ConstraintViolationBuilder} conmes from

L R S . N

~

Constrai nt Val i dat or Cont ext addConstrai ntViol ation();
}

/**

* Represents a node whose context is

* configurable (i.e. index, key and islnlterable)

* and that is a |leaf node (i.e. no subnode can be added).
* @ince 1.1

“f

i nterface Leaf NodeBui |l der Cust om zabl eCont ext {

/**

* Marks the node as being in an {@ode Iterable} or a { @ode Map}.
*

* @eturn a builder representing iterable details

*/
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Leaf NodeCont ext Bui | der inlterable();

*

/
Adds the new {@ink ConstraintViolation} to be generated if the
constraint validator mark the value as invalid.

<p/ >

Met hods of the {@ode ConstraintViolationBuilder} instance this object
cones fromand the constraint violation builder nested

obj ects throw { @ode |11 egal St ateException} after this call.

@eturn { @ode ConstraintValidatorContext} instance the
{@ode ConstraintViolationBuilder} cones from

L S R T B N I

~

Constrai nt Val i dat or Cont ext addConst rai nt Vi ol ati on();

}

/**

* Represents refinement choices for a node which is
* in an {@ode Iterator} or {@ode Map}.

* <p/>

* |f the iterator is an indexed collection or a map,
* the index or the key shoul d be set.

* <p/>

* The node is a | eaf node (i.e. no subnode can be added).
*

* @ince 1.1

*/

i nterface Leaf NodeCont ext Bui |l der {

/**

* Defines the key the object is into the { @ode Map}.
* @aram key map key

* @eturn a builder representing the current node

*/

Leaf NodeBui | der Def i nedCont ext at Key(Obj ect key);

/**

* Defines the index the object is into the {@ode List} or array
* @aram i ndex i ndex

* @eturn a builder representing the current node

*/

Leaf NodeBui | der Def i nedCont ext at | ndex( I nteger index);

*

/
Adds the new {@ink ConstraintViolation} to be generated if the
constraint validator mark the value as invalid.

<p/ >

Met hods of the {@ode ConstraintViolationBuilder} instance this object
cones fromand the constraint violation builder nested

objects throw { @ode ||| egal StateException} after this call.

@eturn { @ode ConstraintValidatorContext} instance the
{@ode ConstraintViolationBuilder} cones from

L R R I

~

Constrai nt Val i dat or Cont ext addConstrai nt Vi ol ation();
}

/**

* Represents a node whose context is known

* (i.e. index, key and islnlterable)

* and that is not necessarily a | eaf node (i.e. subnodes can
* be added).

*/

i nterface NodeBui | der Def i nedCont ext {
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*

Adds a node to the path the {@ink ConstraintViolation} will be associated to.
<p/ >

{@ode nane} describes a single property. In particular,

dot (.) is not allowed.

@ar am nane property nane

@eturn a builder representing node { @ode nane}

@eprecated since 1.1 - replaced by {@ink #addPropertyNode(String)}
and { @i nk #addBeanNode()}

E S T T

*

*/

NodeBui | der Cust om zabl eCont ext addNode(String nane);

/**

* Adds a property node to the path the {@ink ConstraintViol ation}
* will be associated to.

* <p/>

* {@ode nane} describes a single property. In particular,

* dot (.) is not allowed.

*

* @aram name property name

* @eturn a builder representing node {@ode nane}

* @hrows |11 egal Argument Exception if the nanme is null

*

* @ince 1.1

*/

NodeBui | der Cust oni zabl eCont ext addPropertyNode(String nane);

/**

* Adds a bean node (class-level) to the path the {@ink ConstraintViolation}
* will be associated to.

Not e that bean nodes are al ways | eaf nodes.

@ince 1.1
/
Leaf NodeBui | der Cust omi zabl eCont ext addBeanNode();

*
*
* @eturn a builder representing the bean node
*
*
*

*

/
Adds the new {@ink ConstraintViolation} to be generated if the
constraint validator marks the value as invalid.

<p/ >

Met hods of the {@ode ConstraintViolationBuilder} instance this object
cones fromand the constraint violation builder nested

objects throw { @ode ||| egal StateException} after this call.

L S T

@eturn { @ode ConstraintValidatorContext} instance the
{@ode ConstraintViolationBuilder} conmes from

*

*/
Constrai nt Val i dat or Cont ext addConstrai ntViol ation();

* Represents a node whose context is
* configurable (i.e. index, key and islnlterable)
* and that is not necessarily a | eaf node (i.e. subnodes can
* be added).
*/
i nt erface NodeBui | der Cust onmi zabl eCont ext {

/**

* Marks the node as being in an {@ode Iterable} or a { @ode Map}.

*

* @eturn a builder representing iterable details
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*

E I N T .

*

*/

&/
NodeCont ext Bui | der inlterable();

/**

* Adds a node to the path the {@ink Const

*

raintViolation} will be associated to.

{@ode nane} describes a single property. In particular,

dot (.) is not allowed.

@eturn a builder representing node { @ode nane}

*
*
*
* @aram name property name
*
*

@leprecated since 1.1 - replaced by {@i
* and { @i nk #addBeanNode()}
*/
NodeBui | der Cust omi zabl eCont ext addNode( Stri

nk #addPr opertyNode(String)}

ng nane);

i nk ConstraintViol ati on}

name is null

/**

* Adds a property node to the path the {@

* will be associated to.

*

* {@ode nane} describes a single property. In particular,
* dot (.) is not allowed.

*

* @aram nanme property nane

* @eturn a builder representing node {@ode nane}
* @hrows 111 egal Argurment Exception if the

*

* @ince 1.1

*/

NodeBui | der Cust oni zabl eCont ext addPropertyNode(String nane);

/**

* Adds a bean node (class-level) to the path the {@ink ConstraintViolation}

* wWill be associated to.

* Note that bean nodes are always | eaf nod
*

* @eturn a builder representing the bean
*

* @ince 1.1

*

/

es.

node

Leaf NodeBui | der Cust omi zabl eCont ext addBeanNode();

*

/
Adds the new { @i nk ConstraintViolation}
constraint validator mark the value as i
<p/ >

comes fromand the constraint violation
objects throw { @ode || egal St ateExcepti

@eturn { @ode ConstraintValidator Cont ex
{@ode ConstraintViol ati onBui |

L R N S . . S R

-~

to be generated if the
nval i d.

Met hods of the {@ode ConstraintViolationBuilder} instance this object

bui | der nested
on} after this call.

t} instance the
der} cones from

Constrai nt Val i dat or Cont ext addConstrai ntViol ation();

Represents refinenent choices for a node whi
in an {@ode Iterator} or {@ode Map}.

<p/ >

If the iterator is an indexed collection or
the index or the key should be set.

<p/ >

The node is not necessarily a |eaf node (i.e.

be added).

chis

a map,

subnodes can
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i nt erface NodeCont ext Bui | der {

/**

* Defines the key the object is into the { @ode Map}.
* @aram key map key

* @eturn a builder representing the current node

*/

NodeBui | der Def i nedCont ext at Key( Obj ect key);

/**

* Defines the index the object is into the {@ode List} or array.
*

* @aram i ndex index

* @eturn a builder representing the current node

*/

NodeBui | der Def i nedCont ext at | ndex (| nteger index);

*

/
Adds a node to the path the {@ode ConstraintViolation} will be associated to.

{@ode nane} describes a single property. In particular,
dot (.) is not allowed.

@ar am name property name

@eturn a builder representing node { @ode nane}

@eprecated since 1.1 - replaced by {@ink #addPropertyNode(String)}
and { @i nk #addBeanNode()}

E A S T I

*

*/
NodeBui | der Cust omi zabl eCont ext addNode(Stri ng nane);

/**

* Adds a property node to the path the {@ink ConstraintViolation}
* will be associated to.

*

* {@ode nane} describes a single property. In particular,
* dot (.) is not allowed.

* @aram nanme property name

* @eturn a builder representing node { @ode nane}

* @hrows 111 egal Argument Exception if the nane is null

* @ince 1.1

*/

NodeBui | der Cust oni zabl eCont ext addPr opertyNode(String nane);
/**

* Adds a bean node (class-level) to the path the {@ink ConstraintViolation}
* will be associated to.

* <p/>

* Note that bean nodes are always |eaf nodes.

*

* @eturn a builder representing the bean node

*

* @ince 1.1

*/

Leaf NodeBui | der Cust om zabl eCont ext addBeanNode() ;

*

/
Adds the new {@ink ConstraintViolation} to be generated if the
constraint validator mark the value as invalid.

<p/ >

Met hods of the {@ode ConstraintViol ationBuilder} instance this object
cones fromand the constraint violation builder nested

obj ects throw { @ode |11 egal St ateException} after this call.

E N T
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* @eturn {@ode ConstraintValidatorContext} instance the
* {@ode ConstraintViolationBuilder} conmes from
e/

Constrai nt Val i dat or Cont ext addConst rai nt Vi ol ati on();

The Constrai nt Val i dat or Cont ext interface allows redefinition of the default constraint message generated when
aconstraint 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 abject is built from the default constraint message template as defined by
the constraint declaration and the context in which the constraint declaration is placed (bean, property, executable
parameter, cross-parameter or executable return value).

The Const rai nt Val i dat or Cont ext methods let the constraint implementation disable the default Const rai nt Vi -
ol ati on generation and create one or more custom ones. The non-interpolated message passed as a parameter is
used to build the Const r ai nt Vi ol at i on message (the message interpolation operation is applied to it).

By default, the pat h exposed on the Constrai nt Vi ol ati on represents the path to the bean, property, parameter,
cross-parameter or return value hosting the constraint (see Section 5.2 for more information). Y ou can point it to a
subpath of this default path by using the constraint violation builder fluent API.

Example 3.19 shows a few examples.

Example 3.19. Using the fluent API to build custom constraint violations

//assum ng the follow ng domai n nodel
public class User {

public Map<String, Address> get Addresses() { [...] }
}

public class Address {
public String getStreet() { [...] }
]

public Country getCountry() { [...] }
}
public class Country {
public String getName() { [...] }
}
//From a property-level constraint on User.addresses
//Build a constraint violation on the default path - i.e. the "addresses" property

cont ext. bui l dConstrai ntViol ati onWthTenplate( "this detail is wong" )
.addConstrai ntViol ation();

[/ From a class | evel constraint on Address

//Build a constraint violation on the default path + "street"

/li.e. the street property of Address

cont ext. bui | dConstrai ntViol ati onWthTenplate( "this detail is wong" )
. addPr opertyNode( "street" )
.addConstrai nt Vi ol ati on();

//From a property-level constraint on User.addresses
//Build a constraint violation on the default path + the bean stored
//under the "hone" key in the nap
cont ext. bui | dConstrai ntViol ati onWthTenplate( "Incorrect home address" )
. addBeanNode()
.inlterable().atKey( "hone" )
.addConstraintViol ation();
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/I Froma class | evel constraint on User
//Build a constraint violation on the default path + addresses["hone"].country. nane
[li.e. property "country.nanme" on the object stored under "home" in the nap
cont ext. bui | dConstraintViol ati onWthTenpl ate( "this detail is wong" )

. addPr opert yNode( "addresses" )

. addPr opert yNode( "country" )

.inlterable().atKey( "hone" )
. addPr opert yNode( "nane" )
.addConstrai nt Vi ol ati on();

/1 To create a subnode representing a nmethod paranmeter from a cross-paranmeter constraint violation

[/ Cross-paraneter constraint on method createUser(String password, String passwordRepeat)
//Build a constraint violation on the default path + "passwordRepeat"
cont ext . bui | dConstrai nt Vi ol ati onWthTenpl at e(" Passwords do not match")

. addPar anmet er Node( 1)

.addConstrai nt Vi ol ati on();

/| Cross-parameter constraint on a nmethod
/I mer geAddr esses( Map<St ri ng, Addr ess> addr esses, Map<Stri ng, Address> ot her Addr esses)
//Build a constraint violation on the default path + "ot her Addresses["hone"]
/1i.e. the Address bean hosted in the "honme" key of the "other Addresses" map paraneter
cont ext. bui | dConstraintViol ati onWthTenpl at e(
"Map entry home present in both and does not match" )
. addPar anet er Node( 1 )
. addBeanNode()
.inlterabl e().atKey( "hone" )
.addConstraintViolation();

/] Cross-paranmeter constraint on a nmethod
/| mer geAddr esses( Map<Stri ng, Addr ess> addr esses, Map<Stri ng, Address> ot her Addr esses)
//Build a constraint violation on the default path + "other Addresses["honme"].city
[li.e. on the "city" property of the Address bean hosted in
//the "hone" key of the "other Addresses" map
cont ext . bui | dConstrai nt Vi ol ati onWt hTenpl at e(
"Map entry home present in both but city does not match" )
. addPar anet er Node( 1 )
. addPropertyNode( "city" )
.inlterable().atKey( "hone" )
.addConstrai nt Vi ol ati on();

If di sabl eDef aul t Constrai nt Vi ol ati on() iscaled, no custom error is added (using the error builder) and if the
constraint is not valid, aval i dati onExcepti on israised.

3.4.1. Examples

Example 3.20. ConstraintValidator implementation

/**
* Check that a text is within the authorized syntax
*/
public class SyntaxValidator inplenents ConstraintValidator<Syntax, String> {
private Set<Fornmat> al | owedFor mat s;

/**
* Configure the constraint validator based on the el enents
* specified at the time it was defined.

* @aram constraint the constraint definition
“f
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public void initialize(Syntax constraint) ({
al | onedFor mat s = new HashSet ( Arrays. asList( constraint.value() ) );
}

/**

* Validate a specified val ue.
* returns false if the specified val ue does not conformto the definition

*/
public bool ean isValid(String value, ConstraintValidatorContext context) {
if ( value == null ) return true
return all owedFormats. size() ==
|| (! Collections.disjoint( guessFornat(value), allowedFormats ) );
}

Set <For mat > guessFormats(String text) { [...] }

This const rai nt Val i dat or checks that atext is within the accepted syntax. It also demonstrates an interesting best
practice: return t rue on anull parameter.

The following listing shows a validator implementing the validation logic for a cross-parameter constraint.

Example 3.21. Cross-parameter validator implementation

/**

* Check that two date paraneters of a nethod are in the expected order. Expects the

* 2nd and 3rd parameter of the validated nmethod to be of type java.util.Date.

*/

@uppor t edVal i dati onTar get (Val i dati onTar get . PARAMETERS)

public cl ass Dat eParanet er sConsi st ent Val i dat or i npl enent s<Dat ePar anet er sConsi stent, Object[]> {

/**

* Configure the constraint validator based on the el enents

* specified at the tine it was defined.

* @aram constraint the constraint definition

*/

public void initialize(DateParanetersConsistent constraint) {

}

/**
* Validate a specified val ue.
* returns false if the specified value does not conformto the definition
*/
public bool ean isValid(Object[] value, ConstraintValidatorContext context) {
if ( value.length '=3 ) {
throw new ||| egal St at eExcepti on( "Unexpected met hod signature" )
}

/1 one or both |imts are unbounded => al ways consi stent
if ( value[l] == null || value[2] == null ) return true;
return ( (Date) value[l] ).before( (Date) value[2] );

The following listing shows a validator implementing the validation logic for a constraint that is both generic and
Cross-parameter.
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Example 3.22. Generic and cross-parameter validator implementation

/**

* Checks that an object passes the Expression Language expression

* provided by the constraint.

*/

@upport edVval i dati onTar get ({Val i dati onTar get. ANNOTATED ELEMENT, Vali dati onTar get. PARAMETERS})
public class ELScriptValidator inplements<ELScript, Object> {

public void initialize(ELScript constraint) {
[...]
}

publ i c bool ean isValid(Object value, ConstraintValidatorContext context) ({

[...]
}

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

Example 3.23. Use of ConstraintValidator Context

/**
* Check that a text is within the authorized syntax
* Error nessages are using either key:

* - com acne. constraint. Syntax.unknown if no particular syntax is detected
* - com acne. constraint. Syntax.unauthorized if the syntax is not allowed
*/

public class FineG ai nedSynt axVal i dator inpl ements ConstraintValidator<Syntax, String> {
private Set<Format> al | owedFor mats;

/**
* Configure the constraint validator based on the el enents
* specified at the tine it was defined.
* @aram constraint the constraint definition
*/
public void initialize(Syntax constraint) {
al | onedFor mat s = new HashSet ( Arrays. asList( constraint.value() ) ):

}

/**
* Validate a specified val ue.
* returns false if the specified value does not conformto the definition
*/
public boolean isValid(String value, ConstraintValidatorContext context) ({
if ( value == null ) return true;
Set <For mat > guessedFormats = guessFor mat s(val ue) ;

cont ext . di sabl eDef aul t Constrai ntViol ati on();
if ( guessedFormats.size() == 0 ) {
String unknown = "{com acne. constrai nt. Syntax. unknown}";
cont ext . bui | dConstrai nt Vi ol ati onW t hTenpl at e( unknown)
.addConstraintViol ation();
return false;

if ( allowedFormats.size() !=0
&& Col | ections. di sj oi nt( guessedFormats, allowedFormats ) ) {

String unauthorized = "{com acne. constrai nt. Synt ax. unaut hori zed}";
cont ext . bui | dConstrai nt Vi ol ati onWt hTenpl at e( unaut hori zed)
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.addConstraint Vi ol ation();
return false;

}

return true;

}

Set <For mat > guessFormats(String text) { [...] }

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.

3.5. The ConstraintValidatorFactory

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

The life cycle of Constrai nt Val i dat or instances is fully dependent of the Bean Validation provider and piloted by
the Const rai nt Val i dat or Fact ory methods. Therefore, Constrai nt Val i dat or Fact ory implementations (such as
dependency injection frameworks) must consider these instances as belonging to a dependent scope. Bean Valida
tion providers must release each instance retrieved. The Const rai nt Val i dat or Fact ory instance that has created a
Constrai nt Val i dat or instance must be the one that releases it. In other words, passing an instance of Con-
straintVal i dat or t0 aConst rai nt Val i dat or Fact ory that has not created it is an error.

Note

Constrai nt Val i dat or instances created by the val i dat or Fact ory-level Constrai nt Val i dat or Fact ory
can be released when the val i dat or Fact ory iS being closed.

Example 3.24. ConstraintValidator Factory interface

/**
* |nstantiates a {@ink ConstraintValidator} instance based off its class.
* The {@ode ConstraintValidatorFactory} is <b>not</b> responsible
* for calling {@ink ConstraintValidator#initialize(java.lang.annotation.Annotation)}.
*
* @ut hor Dhanji R Prasanna
* @ut hor Emmanuel Bernard
* @ut hor Hardy Ferentschik
*/
public interface ConstraintValidatorFactory {

/**

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

* @eturn A new constraint validator instance of the specified class
=
<T extends ConstraintValidator<?, ?>> T getlnstance(d ass<T> key);

/**

* Signals { @ode ConstraintValidatorFactory} that the instance is no | onger

* being used by the Bean Validation provider.
*

* @aram instance validator being rel eased
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*

* @ince 1.1
*/
voi d rel easel nstance( Constrai nt Val i dat or<?, ?> instance);

The default Const r ai nt Val i dat or Fact ory provided by the Bean Validation provider implementation uses the pub-
lic no-arg constructor of the ConstraintValidator class. A custom ConstraintVal i dator Factory can be
provided; for example it may benefit from dependency injection control in constraint implementations (see Sec-
tion 5.5.7). Any constraint implementation relying on Const r ai nt Val i dat or Fact ory behaviors specific to an im-
plementation (dependency injection, no no-arg constructor and so on) are not portable, hence great care should be
given before walking that path. Make sure to configure the Bean Validation provider to honor any specific needs
your Const rai nt Val i dat or has. As constraint designer and writer, make sure to document any specific non com-
pliant requirements.

Const rai nt Val i dat or Fact ory should not cache instances as the state of each instance can be altered in the i ni -
tialize() method.

If an exception occurs in the factory while retrieving the Const r ai nt Val i dat or instance, the runtime exception is

wrapped in a Vval i dati onExcepti on. If the instance returned by the factory is null, a val i dati onException is
raised.
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The Bean Validation specification defines a framework for declaring constraints on JavaBean classes, fields and
properties. Constraints are declared on types and eval uated against instances or graphs of instances.

Bean Validation also offers a way to declare constructor and method constraints where parameters and return val-
ues are the constrained elements. We will discuss method constraints declaration in detail in Section 4.5.

4.1. Requirements on classes to be validated

Objects hosting constraints and expecting to be validated by Bean Validation providers 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 [1]. These properties are commonly referred as getters.

+ Static fields and static methods are excluded from validation.

« Constraints can be applied to interfaces and superclasses.
What isa getter?

The JavaBeans specification specifies that a getter is a method whose

* name startswith get and has areturn type but no parameter

* name startswith i s, has no parameter and is returning bool ean

The target of an annotation definition can be afield, property, type, constructor or method return value, constructor
or method parameter or constructor or method cross-parameter provided that:

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

« one of the Const rai nt Val i dat or S declared on the constraint supports the declared type of the target or in the
case of cross-parameter, one cross-parameter Const r ai nt Val i dat or iS present (see Section 4.6.4 to learn about
Constrai nt Val i dat or resolution).

4.1.1. Object validation

Constraint declarations can be applied to a class or an interface. Applying a constraint to a class or interface ex-
[1] http://download.oracle.com/otndocs/jcp/ 7224-javabeans-1.01-fr-spec-oth-JSpec/

1.1 Find 40


http://download.oracle.com/otndocs/jcp/7224-javabeans-1.01-fr-spec-oth-JSpec/

Constraint declaration and validation process

presses a validation over the state of the class or the classimplementing the interface.

4.1.2. Field and property validation

Constraint 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 to a single state access
strategy (either annotated fields or properties).

Java Persistence and Bean Validation

For maximum portability, persistent properties hosting Bean Validation constraints should use the same ac-
cess strategy used in Java Persistence. In other words, place your Bean Validation constraint annotations on
the same element (field or getter) as your Java Persistence annotations.

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.

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 follows 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 named get <Pr oper t y- name>. The method must have
no parameters. For bool ean properties, i s<Property-nane> is an aternative name for the getter method. Specific-
aly, if get x is the name of the getter method, where X is a string, the name of the persistent property is defined by
theresult of j ava. beans. | ntrospect or. decapi tal i ze(X) .

The fields or methods visibility are not constrained.

4.1.3. 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 a unified set of constraint violations. @val i d is used to express validation traversal of an
association.

Example4.1. @/al i d annotation

*

Mar ks a property, nmethod paraneter or nmethod return type for validation cascading.
<p/>

Constraints defined on the object and its properties are be validated when the
property, nethod parameter or nethod return type is validated.

<p/ >

Thi s behavior is applied recursively.

@ut hor Emmanuel Bernard
@ut hor Hardy Ferentschik

E R S

~

1.1 Find 41



Constraint declaration and validation process

@ar get ({ METHOD, FIELD, CONSTRUCTOR, PARAMETER })
@Ret ent i on( RUNTI ME)
public @nterface Valid {

}

Consider the situation where bean X contains afield of type v. By annotating field Y with the @val i d annotation, the
Vaidator will validate Y (and its properties) when X is validated. The exact type z of the value contained in the field
declared of type Y (subclass, implementation) is determined at runtime. The constraint definitions of z are used.
This ensures proper polymorphic behavior for associations marked @val i d.

Collection-valued, array-valued and generally 1terabl e fields and properties may also be decorated with the
@alid annotation. This causes the contents of the iterator to be validated. Any object implementing
java.l ang. | terabl e is supported. Thisincludes specificaly:

e arrays of objects

® java.util.Collection

* java.util. Set

* java.util.List

* java.util.Map (special treatment see below)

Each object provided by the iterator is validated. For map, the value (retrieved by get val ue) of each Map. Entry is
validated (the key is not validated).

Like regular references, its type is determined at runtime and the constraint definitions for this particular type are
used.

The @val i d annotation is applied recursively. A conforming implementation avoids infinite loops according to the
rules described in Section 4.6.1.

4.2. Constraint declaration

Constraint declarations are placed on classes or interfaces primarily through annotations. A constraint annotation
(see Section 3.1), 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 class, the class instance being validated is passed to the Const r ai nt Val i dat or .
When a constraint is defined on afield, the value of the field is passed to the Const r ai nt Val i dat or . When a con-
straint is defined on a getter, the result of the getter invocation is passed to the Const rai nt Val i dat or .

Section 4.5 discusses in detail constraints on methods and constructors.

4.3. Inheritance (interface and superclass)

A constraint declaration can be placed on an interface. For a given class, constraint declarations held on super-
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classes as well as interfaces are evaluated by the Bean Validation provider. Rules are formally described in Sec-
tion 4.4.6.

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 according to the Java L anguage Specifica-
tion visibility rules.

4.4. 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. This subset is defined by the group or groups 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 4.2. Definition of groups

/**

* Validation group verifing that a user is billable
*/

public interface Billable {}

/**

* Custoner can buy w thout any harrassing checki ng process
*/

public interface Buyl nOnedick {

}

A constraint can belong to one or more groups.

Example 4.3. Assign groupsto constraints

/**

* User representation
*/
public class User {

@\ot Nul |

private String firstname;

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

@Not Nul | (groups = {Bill abl e.cl ass, BuylnOned i ck.cl ass})
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 4.3, @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 isvalidated. @ot Nul | onfirstname and | ast name are validated when the Def aul t
group is validated. Reminder: constraints held on superclasses and interfaces are considered.
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Def aul t isagroup predefined by the specification

package j avax.validati on. groups;

/ *
Default Bean Validation group.
<p/ >
Unless a list of groups is explicitly defined:
<ul >

<li>constraints belong to the { @ode Default} group</li>
<li>validation applies to the { @ode Default} group</li>

</ ul >

Mbst structural constraints should belong to the default group.

@ut hor Emmanuel Bernard

L T R B B

~

public interface Default {

}

4.4.1. Group inheritance

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

Example 4.4. Groups can inherit other groups

/**

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

For a given interface z, constraints marked as belonging to the group z (i.e. where the annotation element gr oups
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 4.5. Use of ainherited group

/**
* User representation
*/
public class User {
@lot Nul |
private String firstname;
@\ot Nul | (groups = Default.cl ass)
private String |astname;
@ ot Nul | (groups = Bil | abl e. cl ass)
private CreditCard defaul t CreditCard,
}

validating the group Buy! noned i ck will lead to the following constraints checking:
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e @botNull onfirstnane and| ast nane
e (@\NotNull OndefaultCreditCard

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

4.4.2. Group sequence

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

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

» 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 sequentialy in the order defined by @ oupSequence. val ue when the group defined as a se-
guence is requested. Note that a group member of a sequence can itself be composed of several groups viainherit-
ance or sequence definition. In this case, each composed group must respect the sequence order as well.

Processing a group is defined in Section 4.6 ; if one of the groups processed in the sequence generates one or more
constraint violations, the groups following in the sequence must not be processed. This ensures that a set of con-
straint 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 definitions or group inheritance
If agroup containing such acircularity is evaluated, a G- oupDef i ni ti onExcepti on iSraised.

Groups defining a sequence should not directly inherit other groups. In other words, the interface hosting the group
sequence should not have any super interface.

Groups defining a sequence should not be used directly in constraint declarations. In other words, the interface
hosting the group sequence should not be used in a constraint declaration.

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

*

/
Defi nes group sequence.

<p/ >

The interface hosting { @ode @ oupSequence} is representing
the group sequence.

VWen hosted on a class, represents the {@ink Default} group
for that class.

I R T

@ut hor Emmanuel Bernard
@ut hor Hardy Ferentschik
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&/

@arget ({ TYPE })

@Ret ent i on( RUNTI MVE)

public @nterface G oupSequence {

O ass<?>[] val ue();

Hereis ausage example;

Example 4.6. M ake use of group sequence

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

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

private String streetl;

@Vot Nul | @i pCode
private String zipcode;

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

private String city;

/**

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

public interface Hi ghLevel Coherence {}
/**

* check both basic constraints and high | evel ones.

* high level constraints are not checked if basic constraints fai
*/

@ oupSequence({Defaul t.class, Hi ghLevel Coherence. cl ass})

public interface Conplete {}

In Example 4.6, 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,
Hi ghLevel Coher ence constraints are evaluated.

Note

A given constraint can belong to two or more 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 4.6 for more in-
formation.

4.4.3. Redefining the Default group for a class

In Example 4.6, 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.
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Example 4.7. Redefining Default group for Address

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

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

private String streetl;

@Not Nul | @i pCode
private String zipcode;

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

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

public interface Hi ghLevel Coherence {}

In Example 4.7, when an address object is validated for the group Def aul t, al constraints belonging to the group
Def aul t and hosted on Address are evaluated. If none fails, al H 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 pef aul t group (by default or explicitly) implicitly belong
to the group A.

A sequence defined on aclass A (i.e. 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. If a @ oupSequence rede-
fining the Def aul t group for a class A does not contain the group A, a G- oupDef i ni ti onExcepti on is raised when
the classis validated or when its metadata is requested.

4.4.4. Implicit grouping

It is possible to implicitly group severa 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 4.8. Example of interface/ group hosting constraints

/**

* Audi t abl e obj ect contract

=

public interface Auditable {
@Not Nul | String getCreationDate();
@Not Nul | String getlLastUpdate();
@Not Nul | String getlLastMdifier();
@ot Nul | String getlLast Reader();

}

1.1 Find 47



Constraint declaration and validation process

/**

* Represents an order in the system
*/
public class Oder inplenments Auditable {
private String creationDate;
private String | astUpdate;
private String | astMdifier;
private String | astReader;

private String orderNunber;

public String getCreationDate() {
return this.creationbDate;
}

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

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

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

@Not Nul |  @bi ze(m n=10, max=10)
public String get OrderNunber () {
return this.order Nunber;

}

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

When an o der 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.

4.4.5. Group conversion

When performing cascading validation, it is possible to use a different group than the one originally requested us-
ing the group conversion feature. Group conversions are declared by using the @onver t G oup annotation.

Example 4.9. @ConvertGroup annoctation

package javax.validati on. groups;

/**

* Converts group {@ode fron} to group { @ode to} during cascadi ng.

* <p/>

* Can be used everywhere {@ink Valid} is used and nmust be on an el enent
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* annotated with {@ode Valid}.

*

* @ut hor Emmanuel Bernard

* @ince 1.1

*/

@arget ({ TYPE, METHOD, FIELD, CONSTRUCTOR, PARAMETER })
@Ret ent i on( RUNTI MVE)

@ocunent ed

public @nterface ConvertGoup {

C ass<?> fron();

O ass<?> to();

/**

* Defines several {@ink ConvertG oup} annotations

* on the same el enent.

*/

@arget ({ TYPE, METHOD, FIELD, CONSTRUCTOR, PARAMETER })
@Rret ent i on( RUNTI MVE)

@ocunent ed

public @nterface List {

Convert Group[] val ue();

@onvert Group and @onvert Group. Li st can be used everywhere @val i d can be used (associations, method/
constructor parameters and return value). If these annotations are used without @val i d, a Const r ai nt Decl ar a-
ti onException israised.

When an element is annotated with @val i d, validation is propagated. Groups are passed as isto the nested elements
unless the @onvert Group annotation is used.

If the group expected to be passed to the nested element validation is defined as the from attribute of a
@onvert G oup annotation, the group used to effectively validate the nested element is the corresponding group
defined in thet o attribute.

Rules are not executed recursively. If arule isfound matching, subsequent rules are no longer evaluated. In particu-
lar, if aset of @onvert G oup declaration chains group A to B and B to ¢, the group A will be converted to B and not
to c. This both makes rules clearer and let you switch two groups.

Itisnot legal to have more than one conversion rule containing the same f r omvalue. In this case, a Const r ai nt De-
cl arati onExcepti on israised.

Like regular constraint declarations, the f r om attribute cannot refer to a group sequence. A Const r ai nt Decl ar a-
ti onException israised in this situation. The t o attribute can. The group sequence will then be expanded before
validating the associated object.

Note

When validation is done, group sequences are expanded before validating the object and its cascaded ob-
jects with the expected groups. Group conversion on an associated object happens on the already expanded
groups.

The group referred to in @onvert G oup. fromworks on expanded groups (i.e., after the group sequence
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has been expanded), not necessarily groups passed to the variousval i dat e methods.

The group referred to in @onvert Group. t o Will be expanded before validating the cascaded object just
like acall to the variousval i dat e method would have done.

Note

Like most Bean Validation error cases, anillegal set of rules can be discovered statically (at compile time).
For example, an annotation processor could detect such errors.

Note

Group circularity in agroup conversion are not problematic because:

« only oneruleisapplied for agiven cascade (rules are not applied recursively)

« validation cascading is stopped when the same instance / property is validated with the same group in a
given path (existing rule)

@onvert Group and @onvert Group. Li st can only be placed where @val i d is present to ensure proper respect of
the Liskov substitution principle: if rules were to be defined on an overriding method of a method marked as cas-
cading validation, the rules could end up atering the list of constraints validated by the super type and thus violat-
ing the Liskov substitution principle.

Likewise, if a sub type overridesimplements a method originally defined in several parallel types of the hierarchy
(e.g. two interfaces not extending each other, or a class and an interface not implemented by said class) and if that
method's return value has been marked for cascading validation in one of the parallel types, no group conversion
rule may be declared for that method's return value in the paralel types of the hierarchy. This again isto avoid an
unexpected altering of the post conditions to be guaranteed to the caller.

If any of these rules is violated, a Constraint Decl arati onException is raised by default as defined in Sec-
tion 4.5.5.

Group conversion is quite useful to facilitate object graph reuse without spreading the validation group definitions
across several layers. Let'slook at an example.

4.4.5.1. Group conversion examples

In this example we will reuse the Addr ess group split and match it to the user group split.

Example 4.10. Example of group conversion

public interface Conpl ete extends Default {}
public interface BasicPostal {}
public interface Full Postal extends BasicPostal {}

public class Address {
@Not Nul | (groups=Basi cPost al . cl ass)
String streetl;
String street?2;

@i pCode( groups=Basi cPost al . cl ass)
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String zi pCode;

@odeChecker (groups=Ful | Post al . cl ass)
String door Code;

}
public class User {
@/al i d
@onvert Group. Li st ( {
@onvert G oup(from=Def aul t.cl ass, to=BasicPostal.class),
@Convert Group(from=Conpl et e. cl ass, to=Full Postal.cl ass)
1)
Set <Address> get Addresses() { [...] }
}

When validating an instance of User with the Def aul t group, the associated addresses are validated with the Ba-
si cPost al group. When validating an instance of user with the Conpl et e group, the associated addresses are val-
idated with the Ful | Post al group.

The following example shows an illegal declaration of a group conversion rule on amethod's return value:

Example 4.11. Example of an illegal group conversion

public interface BasicPostal {}
public class Oder { [...] }

public interface Retail OrderService {

@/alid
Order placeOrder(String itemNo, int quantity);

}

public interface B2BOrder Service {

@alid
@onvert G oup(fromeDef aul t.cl ass, to=Basi cPostal.cl ass)
O der placeOrder(String itemNo, int quantity);

}

public class OrderService inplenents Retail OrderService, B2BO der Service {

@verride
public O der placeOder(String itenmNo, int quantity) {

[0
}

Here the class O der Ser vi ce implements the two unrelated interfaces Ret ai | Or der Ser vi ce and B2BOr der Ser vi ce,
which both define amethod pl acer der () , marking the return value as cascaded.

The group conversion declared in B2BOr der Ser vi ce isillegal as per the rules defined in the previous section, since
the set of applied validation groups might be altered unexpectedly for a client of the Ret ai | Or der Ser vi ce inter-
face.
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4.4.6. Formal group definitions

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

For every class x:

A. For each superclass y 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 4.4.3)

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

all Def aul t constraints hosted on X

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

all pef aul t constraints hosted on interfaces of X: constraints are inherited by the class hierarchy. Inter-
faces marked as @ oupSequence areignored.

I1. if X hasadirect superclass Y, 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 xhasno @ 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.

I. every constraint in the group X
Il. if x hasadirect 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.

this rule describes how a class can redefine the group Def aul t for itself (see Section 4.4.3)

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

all pef aul t constraints hosted on z: this rule formally defines implicit grouping per interface (see Sec-
tion 4.4.4)

every constraint (which does not explicitly declare a group) declared by any superinterface not annotated
@ oupSequence Of theinterface z

all Def aul t constraints hosted on interfaces of z: groups can be inherited (see Section 4.4.1)
every constraint declared by the class x which explicitly declaresthe group z

every constraint hosted by X and marked as belonging to the group z

. every constraint declared by any interface implemented by x and not annotated @ oupSequence which

explicitly declares the group z
every constraint hosted by any interface of x and marked as belonging to the group z
if X hasadirect superclassy, every constraint in the group z of Y

every constraint hosted by any superclass of X and marked as belonging to the group z

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

defines the composition side of group sequence but does not define the ordering behavior of sequence (see
Section 4.4.2)

When a given group G (represented by an interface G) is requested for the validation of aclass x:

e constraints belonging to the group G are evaluated

< if the interface G is not annotated @ oupSequence, every group represented by the super interface of G are re-
quested for validation

< if theinterface G is annotated with @ oupSequence, every group represented by the interfaces declared by the
@ oupSequence annotation are requested for validation

the validation of groups declared to the @ oupSequence must happen in the sequencing order declared by
@ oupSequence: the sequencing order is propagated to the groups composing the sequenced group (viain-
heritance or group sequence)

if agroup validation triggers the failure of one or more constraints, groups following in the sequence must
not be evaluated.

» if the group Grepresents the Def aul t group of X overridden by @ oupSequence, operations are equival ent

When the Def aul t group of agiven class X is overridden via @ oupSequence, itsvalidation is as followed:
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« every group represented by the interfaces declared by the @ oupSequence annotation are requested for valida-
tion

« the validation of groups declared to the @ oupSequence must happen in the sequencing order declared by
@ oupSequence: the sequencing order is propagated to the groups composing the sequenced group (viain-
heritance or group sequence)

« if agroup validation triggers the failure of one or more constraints, groups following in the sequence must
not be evaluated.

Unless defined by a @ oupSequence, evaluation ordering is not constrained. In particular, several groups can be
validated in the same pass. If a group definition leads to a circular sequencing order between groups, a G- oup-
Def i ni ti onExcept i on iSraised.

Note

A group G sequenced (directly or indirectly) to be executed before itself is not considered a circular refer-
ence.

4.5. Method and constructor constraints

Note

In the following, the term "method constraint” refers to constraints declared on methods as well as con-
structors.

Method constraints are declared by adding constraint annotations directly to methods or constructors and/or their
parameters. In the former case, al the parameters of an executable (cross-parameter constraint) or the return value
is constrained, in the latter individual parameters are constrained. As with bean constraints, this can be done using
either actual Java annotations or using an XML constraint mapping file (see Section 8.1.1.5). Bean Validation pro-
viders are free to provide additional means of defining method constraints such as an API-based approach.

Getters are not considered constrained methods by default (see Section 10.1.2).

4.5.1. Requirements on methods to be validated

Static methods are ignored by validation. Putting constraints on a static method is not portable. No other restric-
tions exist from the perspective of this specification, however it is possible that technologies integrating with meth-
od validation impose further restrictions to methods for which a validation shall be applied. For instance certain in-
tegration technologies might require that methods to be validated must have publ i ¢ visibility and/or must not be fi-
nal.

4.5.2. Declaring parameter constraints

Parameter constraints are declared by putting constraint annotations on method or constructor parameters.
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Example 4.12. Declaring parameter constraints

public class OrderService {

public OrderService(@\Not Null CreditCardProcessor creditCardProcessor) {
[...]
}

public void placeO der (
@Not Nul | @bi ze(m n=3, max=20) String custoner Code,
@Vt Null Itemitem
@i n(l) int quantity) {
[...]

Using constraint annotations, severa preconditions are defined here. These preconditions which must be satisfied
in order to legally invoke the methods of or der Ser vi ce are:
e TheCreditCardProcessor passed to the constructor must not be null.

e The customer code passed to the pl aceOr der () method must not be null and must be between 3 and 20 charac-
terslong.

e Theltempassed to the pl aceOr der () method must not be null.
* The quantity value passed to the pl aceOr der () method must be 1 at least.

Note that declaring these constraints does not automatically cause their validation when the concerned methods are
invoked. It's the responsibility of an integration layer to trigger the validation of the constraints using a method in-
terceptor, dynamic proxy or similar. See section Section 5.4 for more details.

Tip

In order to use constraint annotations for method or constructor parameters, their element type must be
El ement Type. PARAMETER. In order to use constraint annotations for cross-parameter validation or on the re-
turn values of methods or constructors (see the following sections), their element type must be El enent -
Type. METHOD respectively El ement Type. CONSTRUCTOR. All built-in constraints support these element types
and it is considered a best practice to do the same for custom constraints.

4.5.2.1. Cross-parameter constraints

Cross-parameter constraints allow to express constraints based on the value of several method parameters, similar
to class-level constraints which are based on several properties of a given class. Cross-parameter constraints are de-
clared by putting cross-parameter constraint annotations on methods or constructors as shown in the following ex-
ample.

Example 4.13. Declaring cross-parameter constraints

public class Cal endar Service {
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@onsi st ent Dat ePar anet er s
public void createEvent (
String title,
@\ot Nul | Date startDate,
@Not Nul | Date endDate) {

[...1

The cross-parameter constraint annotation expresses here that the given start date must be before the passed end
date in order to legally invoke the cr eat eEvent () method. The example also shows that it is often useful to com-
bine constraints directly placed on individual parameters (e. g. @ot Nul 1 ) and cross-parameter constraints.

Tip

Cross-parameter constraints as well as return value constraints are declared directly on a method or a con-
structor. To make it obvious for a reader that an annotation refers to the parameters of a method or con-
structor and not its return value, it is recommended to chose a name which clearly expresses this intention.

It is not legal to declare a cross-parameter constraint on a method or constructor which has no parameters. A Con-
straint Decl ar ati onExcepti on israised in this case.

Some constraints can target an executable's return value as well as its array of parameters. They are known to be
both generic and cross-parameter constraints. When using such a constraint on an executable to target the paramet-
ers, one must set val i dati onAppliesTo if there is an ambiguity. The set of ambiguities is described in Sec-
tion 3.1.1.4. Even without ambiguity, it is recommended to explicitly set val i dati onAppl i esTo tO Const rai nt -
Tar get . PARAVETERS as it improves readability.

4.5.2.2. Naming parameters

In case the validation of a parameter constraint fails, the concerned parameter needs to be identified in the resulting
ConstraintViol ation (See section Section 5.2). As of version 7, Java doesn't provide a portable way to retrieve
parameter names. Bean Validation therefore defines the j avax. val i dati on. Par amet er NamePr ovi der APl to
which the retrieval of parameter names is delegated:

/**

* Provides names for nethod and constructor paraneters.
* <p/>

* Used by the Bean Validation runtime when creating constraint violation
* objects for violated nethod constraints.

* <p/>

* | npl enent ati ons nust be thread-safe.

*

* @uthor Gunnar Mrling

* @ince 1.1

*/

public interface ParaneterNaneProvider {

/**

* Returns the nanes of the paraneters of the given constructor.

*

* @aram constructor the constructor for which the paraneter nanes shall be
& retrieved; never {@ode null}

* @eturn a list containing the names of the paraneters of the given
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* constructor; may be enpty but never {@ode null}
*/
Li st <String> get Par armet er Names( Const r uct or <?> constructor);

*

/
Returns the nanes of the parameters of the given nethod.

@ar am net hod the nethod for which the paraneter nanmes shall be retrieved,
never {@ode nul |}

@eturn a list containing the nanmes of the paraneters of the given nethod;

* may be enpty but never {@ode null}

*/

Li st<String> get Par anet er Nanes( Met hod net hod) ;

E I I A

A conforming Bean Validation implementation provides a default Par anet er NamePr ovi der implementation which
returns parameter names in the form ar gPARAMETER _INDEX, where PARAMETER INDEX starts at 0 for the
first parameter, e.g. ar go, ar g1 €tc.

Bean Validation providers and integrators are free to provide additional implementations (e.g. based on annotations
specifying parameter names, debug symbols etc.). If a user wishes to use another parameter name provider than the
default implementation, she may specify the provider to use with help of the bootstrap API (see Section 5.5) or the
XML configuration (see Section 5.5.6).

If an exception occurs during invocation of the get Par anet er Nanes() methods, this exception is wrapped into a
Val i dat i onExcept i on by the Bean Validation engine.

4.5.3. Declaring return value constraints

Return value constraints are declared by putting constraint annotations directly on a method or constructor.

Some constraints can target both the return value and the array of parameters of an executable. They are known to
be both generic and cross-parameter constraints. When using such constraint on an executable to target the return
value, one must set val i dat i onAppl i esTo in case there is an ambiguity. The set of ambiguitiesis described in Sec-
tion 3.1.1.4. Even without ambiguity, it is recommended to explicitly set val i dati onAppl i esTo tO Const rai nt -
Tar get . RETURN_VALUE as it improves readability.

Example 4.14. Declaring return value constraints

public class OrderService {
private CreditCardProcessor creditCardProcessor;

@/al i dOnl i neOr der Ser vi ce

public OrderService(OnlineCreditCardProcessor creditCardProcessor) {
this.creditCardProcessor = creditCardProcessor;

}

@val i dBat chOr der Servi ce

publ i c OrderService(BatchCreditCardProcessor creditCardProcessor) {
this.creditCardProcessor = creditCardProcessor;

}

@\ot Nul |
@i ze(m n=1)
publ i ¢ Set <Credit CardProcessor> getCreditCardProcessors() { [...] }
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@lot Nul |
@-ut ure
public Date get NextAvail abl eDeliveryDate() { [...] }

Here the following postconditions are defined which are guaranteed to the caller of the methods and constructors of
the or der Ser vi ce class:

* The newly created O der Ser vi ce oObject returned by the first constructor satisfies the conditions of the custom
@al i donl i neOr der Ser vi ce constraint.

e The newly created O der Ser vi ce object returned by the second constructor satisfies the conditions of the cus-
tom @val i dBat chOr der Ser vi ce constraint.

e The set of Credit CardProcessor Objects returned by get Cr edi t Car dPr ocessor s() Will neither be null nor be
empty.

e TheDat e Object returned by get Next Avai | abl eDel i ver yDat e() will not be null and will be in the future.

Like parameter constraints, these return value constraints are not per-se validated upon method invocation, but in-
stead an integration layer invoking the validation is required.

4.5.4. Marking parameters and return values for cascaded validation

The @val i d annotation is used to declare that a cascaded validation of the given method/constructor parameters or
return values is performed by the Bean Validation provider. When marked, the parameter or return value is con-
sidered a bean object to validate. The same rules as for standard object graph validation (see Section 4.6.1) apply,
in particular

* null arguments and null return values are ignored

e Thevdlidation is recursive; that is, if validated parameter or return value objects have references marked with
@/al i d themselves, these references will aso be validated

« Bean Validation providers must guarantee the prevention of infinite loops during cascaded validation

Example 4.15. Marking parameters and return valuesfor cascaded validation

public class O derService {

@lot Nul | @alid

private CreditCardProcessor creditCardProcessor;

@alid

public OderService(@otNull @alid CreditCardProcessor creditCardProcessor) {
this.creditCardProcessor = creditCardProcessor;

}

@lot Nul | @valid
public Order getO derByPk(@otNull @/alid OrderPK orderPk) { [...] }
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@lot Nul | @valid
public Set<Order> get Order sByCustoner (@lot Nul | @/al id CustonerPK custonerPk) { [...] }

Here the following recursive validations will happen when validating the methods of the O der Ser vi ce class:

e Vdidation of the constraints on the object passed for the cr edi t Car dPr ocessor parameter of the constructor

e Vdlidation of the constraints on the newly created o der Ser vi ce instance returned by the constructor, i.e. the
@iot Nul | constraint on the field cr edi t Car dPr ocessor and the constraints on the referenced Cr edi t Car dPr o-
cessor instance (asthefield is annotated with @val i d).

e Vdidation of the constraints on the object passed for the or der Pk parameter and the returned o der object of
the get O der ByPk() method

» Validation of the constraints on the object passed for the cust oner Pk parameter and the constraints on each ob-
ject contained within the returned Set <Or der > of the get O der sByCust oner () method

Again, solely marking parameters and return values for cascaded validation does not trigger the actual validation.

4.5.5. Method constraints in inheritance hierarchies

When defining method constraints within inheritance hierarchies (that is, class inheritance by extending base
classes and interface inheritance by implementing or extending interfaces) one has to obey the Liskov
substitution [2] principle which mandates that:

e amethod's preconditions (as represented by parameter constraints) must not be strengthened in sub types

* amethod's postconditions (as represented by return value constraints) must not be weakened in sub types
Tip

Very informally speaking, the Liskov substitution principle says that where a given type T is used, it
should be possible to replace T with a sub-type S of T ("Behaviora subtyping"). If S overrides/implements
amethod from T and S would strengthen the method's preconditions (e.g. by adding parameter constraints)
this principle would be violated as client code working correctly against T might fail when working against
S. Also if S overrides/implements a method from T and S weakens the method's postconditions this prin-
ciple would be violated. However S may strengthen the method's postconditions (by adding return value
constraints), as client code working against T still will work against S.

Therefore the following rules with respect to the definition of method level constraints in inheritance hierarchies
apply:

* In sub types (be it sub classes/interfaces or interface implementations), no parameter constraints may be de-
clared on overridden or implemented methods, nor may parameters be marked for cascaded validation. This
would pose a strengthening of preconditions to be fulfilled by the caller.

[2] http://en.wikipedia.org/wiki/Liskov_substitution_principle
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If a sub type overrides/implements a method originally defined in several parallel types of the hierarchy (e.g.
two interfaces not extending each other, or a class and an interface not implemented by said class), no paramet-
er constraints may be declared for that method at al nor parameters be marked for cascaded validation. This
again isto avoid an unexpected strengthening of preconditions to be fulfilled by the caller.

In sub types (be it sub classes/interfaces or interface implementations), return value constraints may be declared
on overridden or implemented methods and the return value may be marked for cascaded validation. Upon val-
idation, all return value constraints of the method in question are validated, wherever they are declared in the
hierarchy. This only poses possibly a strengthening but no weakening of the method's postconditions guaran-
teed to the caller.

One must not mark a method return value for cascaded validation more than once in aline of a class hierarchy.
In other words, overriding methods on sub types (be it sub classes/interfaces or interface implementations) can-
not mark the return value for cascaded validation if the return value has already been marked on the overridden
method of the super type or interface.

Out of the box, a conforming Bean Validation provider must throw a Const r ai nt Decl ar at i onExcept i on When
discovering that any of these rules are violated. In addition providers may implement alternative, potentially more
liberal, approaches for handling constrained methods in inheritance hierarchies. Possible means for activating such
alternative behavior include provider-specific configuration properties or annotations. Note that client code relying
on such alternative behavior is not portable between Bean Validation providers.

The above rules do not apply when validating constructor constraints as constructors do not override one another.
Parameter and return value constraints can be applied to any constructor in the type hierarchy, but only the con-
straints defined directly on the validated constructor are evaluated.

455.1. Examples

This sections provides some examples of illegal constraint definitions which violate the rules stated above in one
way or another.

Example 4.16. |llegally declared parameter constraints on interface implementation

public interface O derService {

voi d placeOrder(String customerCode, Itemitem int quantity);

public class SinpleOderService inplenents O derService {

@verride
public void placeO der (
@Not Nul |  @bi ze(m n=3, max=20) String custoner Code,
@t Null Itemitem
@ n(l) int quantity) {
[...]

The constraintsin Si npl eOr der Ser vi ce areillegal, as they strengthen the preconditions of the pl acetr der () meth-
od as constituted by the interface O der Ser vi ce.
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Example 4.17. lllegally declared parameter constraintson sub class

public class O derService {

voi d placeOrder(String custonerCode, Itemitem int quantity) { [...] }
}

public class SinpleOderService extends O derService {

@verride
public void placeO der (
@ot Nul | @i ze(m n=3, max=20) String custoner Code,
@Vt Null ltemitem
@in(l) int quantity) {
[...]

The constraintsin Si npl eOr der Ser vi ce areillegal, as they strengthen the preconditions of the pl aceOr der () meth-
od as constituted by the super class o der Ser vi ce.

Example 4.18. lllegally declared parameter constraintson parallel types

public interface O derService {

voi d placeOrder(String custonerCode, Itemitem int quantity);
}

public interface O derPl acenent Service {

public void placeO der (
@\ot Nul | @i ze(m n=3, max=20) String customner Code,
@Vt Null ltemitem
@M n(l) int quantity);

}
public class SinpleOderService inplenents OderService, OderPlacenent Service {
@verride
public void placeOder(String custonerCode, Itemitem int quantity) {
[...]
}

Here the class Si npl eOr der Ser vi ce implements the interfaces O der Ser vi ce and Or der Pl acenent Ser vi ce, Which
themselves are unrelated to each other but both define a method pl aceOr der () with an identical signature. This
hierarchy isillegal with respect to the parameter constraints as a client of Si npl eOr der Ser vi ce would have to ful-
fill the constraints defined on the interface o der Pl acenent Ser vi ce even if the client only expects O der Ser vi ce.

Example 4.19. Correctly declared return value constraints on sub class

public class O derService {
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Order placeOrder(String custonerCode, Itemitem int quantity) {
[...]
}
}

public class SinpleOderService extends O derService {

@verride

@\ot Nul |

@/alid

public Order placeOrder(String customerCode, Itemitem int quantity) {

[...]
}
}

The return value constraints in Def aul t O der Ser vi ce are legal, as they strengthen the postconditions of the pl ace-
O der () method as constituted by the super class Or der Ser vi ce but don't weaken them.

4.6. Validation routine

For a given group, the validation routine applied on a given bean instance is expected to execute the following con-
straint validations in no particular order:

« for al reachable fields, execute al field level validations (including the ones expressed on superclasses) match-
ing the targeted group unless the given validation constraint has already been processed during this validation
routine for a given navigation path (see Section 4.6.1) as part of a previous group match.

« for all reachable getters, execute al 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 for a given navigation path (see Section 4.6.1) 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
for a given navigation path (see Section 4.6.1) as part of a previous group match.

« for al reachable and cascadable associations, execute all cascading validations (see Section 4.6.1) including
the ones expressed on interfaces and superclasses (see Section 4.4.6). Note that group conversion can apply (see
Section 4.4.5).

Reachable fields, getters and associations as well as cascadable associations are defined in Section 4.6.3.

Note that this implies that a given validation constraint will not be processed more than once per validation per
path. Some implementations might even process a single constraint only once across paths provided that they return
the expected set of Const rai nt Vi ol ati on.

Unless ordered by group sequences, groups can be validated in no particular order. This implies that the validation
routine can be run for several groups in the same pass.

The object validation routine is described as such. For each constraint declaration:

1.1 Find 62



Constraint declaration and validation process

e determine for the constraint declaration, the appropriate Const r ai nt Val i dat or t0 use (see Section 4.6.4).

e executethei sval i d operation (from the constraint validation implementation) on the appropriate data (see Sec-
tion 3.4)

e ifisvalid() returnstrue, continue to the next constraint,

e ifisvalid() returnstal se, the Bean Validation provider populates Const r ai nt Vi ol at i on object(s) according
to the rules defined in Section 3.4 and appends these objects to the list of constraint violations.

4.6.1. Object graph validation

The @val i d annotation on a given association (i.e. object reference or collection, array, 1t er abl e of objects), dic-
tates the Bean Validator implementation to apply recursively the Bean Validation routine on (each of) the associ-
ated object(s). This mechanism is recursive: an associated object can itself contain cascaded references.

Null references are ignored.

To prevent infinite loops, the Bean Validation implementation must ignore the cascading operation if the associated
object instance has already been validated in the current navigation path (starting from the root object). See Ex-
ample 4.20 for an example. A navigation path is defined as a set of @val i d associations starting from the root ob-
ject instance and reaching the associated instance. A given navigation path cannot contain the same instance mul-
tiple times (the complete validated object graph can though). See Example 4.20 for an example.

Note

This object graph navigation can lead to multiple validations of the same constraint and the same object in-
stance but the set of constraint validation is deterministic and the algorithm preventsinfinite loops.

Example 4.20. Object graph limits

#assum ng the fol l owi ng object graph

O der -(lines)-> Orderlinel

O der -(lines)-> Oderline2

O derlinel -(order)-> Oder
Orderline2 -(order)-> O der

Order -(customer)-> User

Order -(shippi ngAddress)-> Addressl
Order -(billingAddress)-> Address2
Addressl -(inhabitant)-> User
Address2 - (inhabitant)-> User

User -(addresses)-> Addressl

User -(addresses)-> Address2

#val i dati on branches are as fol |l owed
Order -(lines)-> Oderlinel
- order is ignored: Order is already present in the branch

Order -(lines)-> Orderline2
- order is ignored: Oder is already present in the branch

Order -(customer)-> User -(addresses)-> Addressl
- inhabitant is ignored: User is already present in the branch
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Order -(custoner)-> User -(addresses)-> Address2
- inhabitant is ignored: User is already present in the branch

Order -(shippi ngAddress)-> Addressl -(inhabitant)-> User
- addresses to Addressl is ignored: Addressl is already present in the branch

O der - (shippi ngAddress)-> Addressl -(inhabitant)-> User -(addresses)-> Address2
- inhabitant is ignored: User is already present in the branch

Order -(billingAddress)-> Address2 -(inhabitant)-> User
- addresses to Address2 is ignored: Address2 is already present in the branch

Order -(billingAddress)-> Address2 -(inhabitant)-> User -(addresses)-> Addressl
- inhabitant is ignored: User is already present in the branch

The Const rai nt Vi ol ati on objects are built when a failing constraint on an associated object is found. They reflect
the path to reach the object from the root validated object (See Section 5.2).

@val i d is an orthogonal concept to the notion of group. If two groups are in sequence, the first group must pass for
all associated objects before the second group is evaluated. Note however that the Def aul t group sequence overrid-
ing islocal to the classit is defined on and is not propagated to the associated objects. The following exampleillus-
trates this:

Example 4.21. Class Driver with redefined default group

@ oupSequence({ Mninual.class, Driver.class })
public class Driver {

@ n(value = 18, groups = M nimal.cl ass)

i nt age;

@\ssert True
Bool ean passedDri vi ngTest ;

@alid

Car car;

/] setter/getters

Example 4.22. Class Car with redefined default group

@ oupSequence({ Car.class, Later.class })
public class Car {

@\ot Nul |
String type;

@\ssert Truegroups = Later.cl ass)
Bool ean roadWrt hy;

/| setter/getters
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Example 4.23. Defining a group sequence

@ oupSequence({ Mninal.class, Later.class })
public interface SequencedG oups {

}

Example 4.24. Group sequence overriding isnot propagated to associated objects

Val i dator validator = Validation. buil dDefaul tValidatorFactory().getValidator();

Driver driver = new Driver();
driver. set Age(16);

Car porsche = new Car();
driver. set Car (porsche);

Set <Constrai nt Viol ati on<Dri ver>> violations = validator.validate( driver );
assert violations.size() == 2;
violations = validator.validate( driver, SequencedG oups.class );

assert violations.size() == 1;

The default group sequence is redefined for the Dri ver as well as car. When the default group is requested via
val i dator.validate( driver ) the group M ni mal gets validated in class Dri ver. The constraint will fail since
the driver's age in the example is only 16. The constraint on passedDrivingTest will not be evaluated due to the re-
defined default sequence of Driver. However, there is one more constraint violation, namely the @ot Nul I on
Car.type. The reason for this is that the group Def aul t gets propagated to Car (not M ni mal ). Class Dri ver defines
its own group segquence which meansthat onl y @t Nul | on type gets eval uated.

In the second call to val i dat e the group SequencedG oups is requested which defines a sequence of M ni mal fol-
lowed by Later. In this case there is only one constraint violation. Again @1 n on age fails, but in this case the
group M ni mal gets propagated to car which does not have any constraints defined against this group. Constraints
belonging to the group Lat er won't get validated until al constraints belonging to M ni mal pass.

4.6.2. Method and constructor validation

For a given group, the validation routine applied to validate parameters of a method or constructor is expected to
execute the following constraint validations in no particular order:

e execute al parameter validations (in case of overriding method validation, including the ones expressed on
overridden methods of the interfaces and superclasses) matching the targeted group unless the given validation
constraint has already been processed during this validation routine for a given navigation path (see Sec-
tion 4.6.1) as part of a previous group match.

e execute all cross parameter validations (in case of overriding method validation, including the ones expressed
on overridden methods of the interfaces and superclasses) matching the targeted group unless the given valida-
tion constraint has aready been processed during this validation routine for a given navigation path (see Sec-
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tion 4.6.1) as part of a previous group match.

« for al parameters marked for cascaded validation, execute all cascading validations (see Section 4.6.1), in case
of overriding method validation including the ones expressed on overridden methods of the interfaces and su-
perclasses (see Section 4.4.6). Note that group conversion can apply (see Section 4.4.5).

For a given group, the validation routine applied to validate the return value of a method or constructor is expected
to execute the following constraint validations in no particular order:

» execute al return value 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
for a given navigation path (see Section 4.6.1) as part of a previous group match.

< if the return value is marked for cascaded validation, execute all cascading validations (see Section 4.6.1) in-
cluding the ones expressed on interfaces and superclasses (see Section 4.4.6). Note that group conversion can
apply (see Section 4.4.5).

Note that this implies that a given validation constraint will not be processed more than once per validation per
path. Some implementations might even process a single constraint only once across paths provided that they return
the expected set of Const rai nt Vi ol ati on.

Unless ordered by group sequences, groups can be validated in no particular order. This implies that the validation
routine can be run for several groups in the same pass.

The object validation routine is as defined in described in Section 4.6.

4.6.3. 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 v-
er. i sReachabl e() contract.

Likewise, it is sometimes undesirable to cascade validation despite the use of @val i d. Java Persistence 2 for ex-
ample does not cascade to associated entities during flush. You can control this behavior by implementing Tr a-
ver sabl e. i sCascadabl e() .

*

Contract determining if a property can be accessed by the Bean Validation provider.
This contract is called for each property that is being either validated or cascaded.
<p/ >

A traversabl e resol ver inplenentation nust be thread-safe.

/

L S

@ut hor Emmanuel Bernard

*/

public interface Traversabl eResol ver {
/**

* Determines if the Bean Validation provider is allowed to reach the property state.
*

* @aramtraversabl eCoj ect object hosting { @ode traversabl eProperty}

* or {@ode null} if {@ode validateValue} is called
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* @aram traversabl eProperty the traversabl e property
* @aram root BeanType type of the root object passed to the Validator
* or hosting the method or constructor validated
* @aram pat hToTraver sabl eCbj ect path fromthe root object to
* {@ode traversabl elbj ect}
* (using the path specification defined by Bean Vali dator)
* @aram el enent Type either {@ode FlIELD} or {@ode METHOD}
* @eturn {@ode true} if the Bean Validation provider is allowed to
* reach the property state, {@ode fal se} otherw se
*/
bool ean i sReachabl e( Obj ect traversabl elbj ect,
Node traversabl eProperty,
C ass<?> root BeanType,
Pat h pat hToTr aver sabl eObj ect,
El enent Type el enent Type) ;

*

Determ nes if the Bean Validation provider is allowed to cascade validation on

the bean instance returned by the property val ue

marked as { @ode @alid}.

<p/ >

Note that this nethod is called only if

{@ink #i sReachabl e((bj ect, javax.validation.Path.Node, d ass, Path, java.lang.annotation. El ement
returns {@ode true} for the sane set of argunents and if the property

is marked as {@ink Valid}.

@aram traver sabl eObj ect obj ect hosting {@ode traversabl eProperty}
or {@ode null} if {@ode validateValue} is called

@aram traversabl eProperty the traversable property

@ar am r oot BeanType type of the root object passed to the Validator
or hosting the nethod or constructor validated

@ar am pat hToTr aver sabl eObj ect path fromthe root object to
{@ode traversabl eObj ect}
(using the path specification defined by Bean Validator)

@ar am el enent Type either {@ode FIELD} or { @ode METHOD}

@eturn {@ode true} if the Bean Validation provider is allowed to
cascade validation, {@ode fal se} otherw se

L . A T R I N I I N S S I I S R

~

bool ean i sCascadabl e(Qoj ect traversabl ebj ect,
Node traversabl eProperty,
Cl ass<?> root BeanType,
Pat h pat hToTr aver sabl e(bj ect,
El enent Type el ement Type) ;

i sReachabl e() is called for every property about to be accessed either for validation or for cascading. A property
isreachableif this method returnst r ue.

i sCascadabl e() is called for every property about to be cascaded (i.e. marked as @val i d). A property is cascad-
ableif it isreachable and if thei sCascadabl e method returnst r ue.

Note

i sCascadabl e() for a given property is only called if i sReachabl e() returns true. In other words, i s-
Reachabl e() isaways called beforei scascadabl e() for agiven property.

traver sabl ebj ect IS the object instance being evaluated. nul | if the check is triggered as part of a val i dat e-
Val ue() call.

traversabl eProperty is the Node representing the property hosted by the t raver sabl ebj ect being considered
for traversal. The name of a property is defined in Section 4.1.2.
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r oot BeanType iSthe class of the root being validated, i.e. either the type of the object passed to the val i dat e meth-
od or the type declaring the validated method/constructor in case of method validation).

pat hToTr aver sabl eCbj ect iSthe Pat h from the r oot BeanType down to the t raver sabl eQbj ect . If the root object
iStraversabl ebj ect, pat hToTr aver sabl ebj ect IS composed of a single Node whose nameisnul | . The path is
described following the conventions described in Section 5.2 (get Pr oper t yPat h).

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 Traver sabl eResol ver returnst rue for this property.

If an exception occurs when the Tr aver sabl eResol ver is called, the exception is wrapped into a val i dat i onEx-
ception.

The following elements are not passed through the traversable resolver filter:

* the bean instance validated
« the method and constructor parameter values being validated
« the method and constructor return value being validated

But the properties of these elements (if validated) are. In this case the complete path is provided via pat hToTr a-
ver sabl eObj ect .

The traversabl e resolver used by default by a Bean Validation provider behaves as followed:

e if Java Persistence is available in the runtime environment, a property is considered reachable if Java Persist-
ence considers the property as loaded. A typica implementation will use Persist-
ence. get Persi stenceltil ().isLoaded(Qbject, String) toimplement such contract.

< if Java Persistenceis not available in the runtime environment, all properties are considered reachable.
e all properties are considered cascadable.

An example implementation of such aresolver is shown in Example 4.25.

Example 4.25. Java Per sistence awar e Traver sableResolver

public class JPATraversabl eResol ver inplenents Traversabl eResol ver {

publ i ¢ bool ean i sReachabl e( Obj ect traversabl elbj ect,
Pat h. Node traversabl eProperty,
C ass<?> root BeanType,
Pat h pat hToTr aver sabl eObj ect,
El enent Type el ement Type) {
return traversabl eCbject == null ||
Per si st ence. get Persi stenceltil ().i sLoaded(
traver sabl ej ect,
traversabl eProperty. get Nane() );
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publ i c bool ean i sCascadabl e(Qoj ect traversabl ej ect,
Pat h. Node traversabl eProperty,
Cl ass<?> root BeanType,
Pat h pat hToTr aver sabl eObj ect,
El enent Type el ement Type) {
return true;

See Section 5.5 to how to pass a custom Tr aver sabl eResol ver .

4.6.3.1. Examples

The following example assumes the object graph defined in Example 4.26 and assumes the validation operation is

applied on an address abject.

Example 4.26. Definitions used in the example

public class Country {
@Not Nul | private String namne;
@i ze(max=2) private String | SQ2Code;
@i ze(max=3) private String | SC3Code;

public String getName() ({
return nane;
}

public void setName(String name) {
t hi s. name = nane;
}

public String getl SO2Code() ({
return | SG2Code;
}

public void setl SQ2Code(String | SO2Code) {
this.| SO2Code = | SO2Code;
}

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

public void setl SBCode(String | SO3Code) {
this. 1 SO3Code = | SO3Code;

}

public class Address {
@Not Nul |  @Bi ze( max=30)
private String addresslinel;
@i ze( max=30)
private String addressline2;
@i ze(max=11)
private String zi pCode;
@/alid

private Country country;

private String city;
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public String get Addresslinel() {
return addresslinel;

}

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

}

public String get Addressline2() {
return addressline2;

}

public void set Addressline2(String addressline2) {
t hi s. addressl i ne2 = addressline2;

}

public String getZ pCode() {
return zi pCode;

}

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

@i ze(max=30) @\ot Nul |

public String getGty() {
return city;

}

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

public Country getCountry() {
return country;
}

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

}

When the Bean Validation provider is about to check constraints of | Sc8Code, it calls the Traver sabl eResol v-
er. i sReachabl e() method to ensure that the | so3Code property is reachable with the following parameter values:

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

e traversabl eProperty: a PropertyNode Whose name is "ISO3Code". Represents the property of travers-
abl enj ect being verified.

e root BeanType: Address. cl ass. The type of the root object being validated.

e pathtoTraversabl etbj ect : aPat h containing a single Pr oper t yNode whose name is "country"”. The path from
address to the country instance.

e el enent Type: El enent Type. FI ELD. The ISO3Code property is annotated on itsfield.

When the Bean Validation provider is about to cascade validation on country (Address object), it calls the Tra-
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ver sabl eResol ver . i sReachabl e() method to ensure that the count ry property is reachable and if this method re-
turnstrue, it calls Tr aver sabl eResol ver . i sCascadabl e() with the following parameter values:

* traversabl et ect : address. The address instance.

* traversabl eProperty: aPropertyNode whose name is "country". Represents the property of t raver sabl eCo-
j ect being verified.

* root BeanType: Address. cl ass. The type of the root object being validated.

pat ht oTr aver sabl eObj ect : aPat h containing a single BeanNode whose nameisnul | .
e el enent Type: El enent Type. FI ELD. The country property is annotated on its field.

The following example shows invocations of the Tr aver sabl eResol ver asto be performed by the Bean Validation
provider during method validation. The example is based on the object graph defined in Example 4.26 and the Ad-
dr essServi ce class shown in Example 4.27. It assumes that a call of persi st Address() is subject to method para-
meter validation.

Example 4.27. Examplary class Addr essSer vi ce

public class AddressService {
public void persistAddress(@Not Nul | @/alid Address address) {
[...]
}

When the Bean Validation provider is about to validate the @it Nul I constraint on the addr ess parameter, no call
to i sReachabl e() is expected, since parameters are assumed to always be reachable. Similarly, no call to i sCas-
cabl e() is expected when performing cascaded validation of the addr ess parameter, since parameters are assumed
to always be cascadable.

When the Bean Validation provider is about to validate constraints on the field addr essl i ne1 of the passed Ad-
dress object, it calls the i sReachabl e() method to ensure that the property is reachable with the following para-
meter values:

e traversabl eObj ect : address. The instance passed to per si st Addr ess() .

e traversabl eProperty: a PropertyNode Whose name is "addresslinel". Represents the property of travers-
abl evj ect being verified.

e root BeanType: AddressServi ce. cl ass. The type of the root object being validated.

e pathtoTraversabl ethj ect : @ Pat h comprising a Met hodNode (named "persistService") and a Par anet er Node
(with parameter index 0). The path from Addr essSer vi ce to the Addr ess instance.

* el enent Type: El enent Type. FI ELD. The addr essl i nel property isannotated on its field.

When the Bean Validation provider is about to perform a cascaded validation of the count ry property of the passed
Addr ess object, it cals the i sReachabl e() method to ensure that the property is reachable. If this method returns

1.1 Find 71



Constraint declaration and validation process

true, it calls Traver sabl eResol ver . i sCascadabl e() with the following parameter values:

* traversabl etbj ect : address. The instance passed to per si st Addr ess() .

* traversabl eProperty: aPropertyNode whose name is "country". Represents the property of t r aver sabl eto-
j ect being verified.

* rootBeanType: AddressSer vi ce. cl ass. Thetype of the root object being validated.

e pathtoTraversabl eQbj ect : @ Pat h comprising a Met hodNode (named "persistService") and a Par anet er Node
(with parameter index 0). The path from Addr essSer vi ce to the Addr ess instance.

e el enent Type: El enent Type. FI ELD. The count ry property is annotated on its field.

4.6.4. 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 hosting the constraint. For a given
constraint evaluation, asingle Const r ai nt Val i dat or iS considered.

The list of Const rai nt Val i dat or S can contain at most one which targets cross-parameter. If the constraint targets
the parameters of an executable either implicitly or by the use of val i dat i onAppl i esTo in the constraint - see Sec-
tion 3.1.1.4, then the cross-parameter Constrai nt Val i dat or is used. If none is present, a Const r ai nt Def i ni -
ti onExcept i on israised. If more than one cross-parameter Const r ai nt Val i dat or iS present, a Const r ai nt Def i ni -
ti onExcepti on israised.

If the constraint is a generic constraint, the following rules apply. If the constraint declaration 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 return type of the getter is the targeted
type. In other words, the resolution algorithm considers the type as defined in the method signature and not the
runtime type of the value.

The rules written below describe formally the following statement: the Const r ai nt Val i dat or chosen to validate
the generic constraint on a declared type T is the one where the Const rai nt Val i dat or targets the annotated ele-
ment, where the type supported by the Const rai nt Val i dat or is a supertype of T and where there is no other Con-
strai nt Val i dat or Whose supported type is a supertype of T and not a supertype of the chosen Const rai nt Vval i d-
at or supported type.

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

*  Only Constraint Val i dat or implementations targeting annotated elements are considered.
« Primitive types are considered equivalent to their respective primitive wrapper class.

e A ConstraintVal i dat or<A, U> issaid to be compliant with T if T is a subtype of u (according to the Java Lan-
guage Specification 3rd edition chapter 4.10 Subtyping [3]). Note that T is a subtype of uif T =u.

e If no Constraint Vval 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, an Unexpect edTypeExcept i on israised.

[3] http://java.sun.com/docs/bookd/jls/third_edition/html/typesVaues.html#4.10
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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 Uis asubtype of vand u!=
v (according to the Java Language Specification 3rd edition chapter 4.10 Subtyping [4]).

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

e If more than one maximally specific Const rai nt Val i dat or isfound, an Unexpect edTypeExcept i on israised.
Note

While the Java compiler itself cannot determine if a constraint declaration will lead to a Unexpect ed-
TypeExcept i on, rules can be statically checked. A tool such as an IDE or a Java 6 annotation processor can
apply these rules and prevent compilation in case of ambiguity. The specification encourages Bean Valida-
tion providers to provide such atool to their users.

Let's see a couple of declarations and their respective Const rai nt Val i dat or resolution. Assuming the definitions
shown in Example 4.28:

Example 4.28. ConstraintValidator and typeresolution

[...]
@onstrai nt (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 class SizeValidatorForCollection inplenents ConstraintValidator<Size, Collection> {

[...1]
}

public class SizeValidatorForSet inplenments ConstraintValidator<Size, Set> {

[...]
}

public class SizeValidatorForSerializable inplenments ConstraintValidator<Size, Serializable> {

[...]
}

public interface SerializableCollection extends Serializable, Collection {

}

The resolutions shown in Table 4.1 occur.

Table4.1. Resolution of ConstraintValidator for various constraints declar ations

Declaration Resolution
@i ze Collection getAddresses() { [...] } Si zeVal i dat or For Col | ect i on: direct match

@i ze Col | ection<?> getAddresses() { [...] } | SizeValidatorForCollection: Collection is adir-
ect supertype of Col | ecti on<?>

@i ze Col | ecti on<Address> get Addresses() {  SizeValidatorForCollection: Collection isa dir-
[4] hitp://java.sun.com/dqcs/bopkgjls/third_edition/htmi/typesV al w@sthsupggrtPpe of Col | ect i on<Addr ess>
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Declaration Resolution

@i ze Set <Address> get Addresses() { [...] }  SizeValidatorForSet: direct  supertype  of
Set <Addr ess>

@i ze SortedSet <Address> get Addresses() { Si zeVal i dat or For Set : Set iSthe closest supertype of
[...]} Sor t edSet <Addr ess>

@i ze SerializableCollection get Addresses() { UnexpectedTypeException. SerializableCollec-
[...1} tion isasubtype of both Col | ection and Seri al i z-
abl e and neither Col I ection nor Serializable are

subtypes of each other.

@i ze String getNarme() { [...] } Unexpect edTypeException: hone of the Con-
straintVal i dat or typesare supertypesof Stri ng.

4.7. Examples

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

Example 4.29. Place constraint declarations on the element to validate

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

@i ze( max=30)
private String addressline2;

private String zi pCode;
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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@i ze( max=30) @Not Nul |

public String getCty() {
return city;

}

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

During the validation routine execution on an Addr ess object,

* addresslinel field value is passed to the @ot Nul | aswell as @i ze constraint validation implementation.
e addressline2 field valueis passed to the @i ze constraint validation implementation.
e get Gty valueis passed to the @i ze and @ot Nul | constraint validation implementations

e @i pCodeCoher enceChecker IS a constraint whose validation implementation's i sval i d method receives the
Addr ess object

The second example demonstrates object graph validation

Example 4.30. Define object graph validation

public class Country {
@\ot Nul |
private String nane;
@i ze(max=2) private String | SO2Code;
@i ze(max=3) private String | SG3Code;

public String getName() {
return nane;
}

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

}

public String getl SO2Code() {
return | SO2Code;

}

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

}

public String getl SO3Code() {
return | SG3Code;

}

public void setl SO8Code(String | SO3Code) {
this. |1 SO3Code = | SO3Code;
}
}

public class Address {
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@ot Nul | @i ze( max=30)
private String addresslinel;
@i ze( max=30)

private String addressline2;
@i ze(max=11)

private String zi pCode;

@bt Nul | @v/alid

private Country country;
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;
}

@i ze(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, get Gity and count ry are processed as well as the validation of the Count ry object itself, more specificaly
count ry. name is checked for @t Nul | , 1 SC2Code and | SGBCode are checked for @i ze.

Assuming that @t Enpt y is defined as such

package com acne. constrai nt;

@ocunent ed
@Not Nul |
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@i ze(m n=1)
@Report AsSi ngl eVi ol ati on
@onstraint (val i dat edBy = Not Enpty. Not Enpt yVal i dat or . cl ass)
@arget ({ METHOD, FIELD, ANNOTATI ON_TYPE, CONSTRUCTOR, PARAMETER })
@ret ent i on( RUNTI MVE)
public @nterface Not Enpty {
String nessage() default "{com acne.constraint. Not Enpty. message}"
C ass<?>[] groups() default {};
Cl ass<? extends Payl oad>[] payload() default {};

@rar get ({ METHOD, FIELD, ANNOTATI ON TYPE, CONSTRUCTOR, PARAMETER })
@Ret ent i on( RUNTI MVE)
@ocunent ed
@nterface List {
Not Enpt y[] val ue();
}

cl ass Not EnptyVal i dator inpl ements ConstraintVal i dat or <Not Enpty, String> {
public void initialize(NotEnpty constrai nt Annotation) {}

public boolean isValid(String value, ConstraintValidatorContext context) {
return true;
}

The third example demonstrates superclass, inheritance and composite constraints.

Example 4.31. 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 Custoner inplenents Person {
private String firstNane;
private String m ddl eNane;
private String | astNaneg;
@\ot Nul |
private String custonerld;
@asswor d( r obust ness=5)
private String password;

public String getFirstNane() {

return firstNane;
}

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

public String getM ddl eName() {
return m ddl eNaneg;
}

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

public String getlLastName() ({
return | ast Nane;

}

public void setlLastNane(String | astName) {
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) ({
this. password = password;

}
}
public class PreferredGest extends Custoner {
@rxeditCard
private String guestCredit CardNunber;
public String get GuestCreditCardNunber () {
return guest Credit Car dNunber ;
}
public void set Guest CreditCardNurber (String guest CreditCardNunber) {
thi s. guest Credit CardNunber = guest Credit Car dNunber ;
}
}

public class CommobnCuest extends custoner {}

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

e @\ot Enpty, @ot Nul | and @i ze(ni n=1) ONnfirstName
* @Vt Enpty, @bt Nul | and @i ze(ni n=1) onl ast Name
® @Vt Null Oncustomrerld, @assword ON password

® (@reditCard OnguestCredit CardNunmber

When validating ConmonGuest , the following constraints are processed:

* @@t Enpty, @bt Nul | and @i ze(ni n=1) onfirst Nane
* @Vt Enpty, @bt Nul | and @i ze(ni n=1) onl ast Name

® (@Vot Null Oncustomrerld, @assword ON password
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The fourth example demonstrates the influence of group sequence.

Example 4.32. Use groups and group sequenceto define constraint ordering

@ oupSequence({First.class, Second.class, Last.class})
public interface Conplete {}

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

@i ze(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;

@i ze(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 @ot Enpt y) constraint

e aut hor. conpany failsto passthe @i ze 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 Vaidation APIsisj avax. val i dati on.

5.1. 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 must be thread-

safe.

Example5.1. Validator interface

*

/

* X * ok

Val i dates bean instances. |nplenentations of this interface nust be thread-safe.

@ut hor Emmanuel Bernard

* @ut hor Hardy Ferentschik
* @uthor Gunnar Mrling

*/

public interface Validator {

/*

*

* Validates all constraints on {@ode object}.

*
*
*
*
*
*
*
*

*

*

/

@ar am obj ect object to validate

@ar am groups the group or list of groups targeted for validation (defaults to
{@ink Default})

@eturn constraint violations or an enpty set if none

@hrows |11 egal Argument Exception if object is {@ode null}
or if {@ode null} is passed to the varargs groups

@hrows Validati onException if a non recoverable error happens
during the validation process

<T> Set <Constrai nt Vi ol ati on<T>> val i date(T obj ect, O ass<?>... groups);

/

L S S S T R B I N

*

Validates all constraints placed on the property of {@ode object}
naned { @ode propertyNane}.

@ar am obj ect object to validate

@ar am propertyNanme property to validate (i.e. field and getter constraints)

@ar am groups the group or list of groups targeted for validation (defaults to
{@ink Default})

@eturn constraint violations or an enpty set if none

@hrows |l egal Argunent Exception if {@ode object} is {@ode null},
if {@ode propertyNane} is {@ode null}, enpty or not a valid object property
or if {@ode null} is passed to the varargs groups

@hrows Validati onException if a non recoverable error happens
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* during the validation process
*/
<T> Set <Constrai nt Vi ol ati on<T>> val i dat eProperty(T obj ect,
String propertyNane,
Cl ass<?>... groups);

*

Validates all constraints placed on the property named { @ode propertyNane}
of the class { @ode beanType} would the property val ue be { @ode val ue}.
<p/ >

{@ink ConstraintViolation} objects return {@ode null} for

@ar am beanType the bean type

@ar am propertyNane property to validate

@ar am val ue property value to validate

@aram groups the group or |ist of groups targeted for validation (defaults to
{@ink Default}).

@eturn constraint violations or an enpty set if none

@hrows 111 egal Argurment Exception if {@ode beanType} is {@ode null},
if {@ode propertyNane} is {@ode null}, enpty or not a valid object property
or if {@ode null} is passed to the varargs groups

@hrows Validati onException if a non recoverable error happens
during the validation process

E S S T S R I I I I .

*

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

*

Returns the descriptor object describing bean constraints.
<p/ >

The returned object (and associ ated objects including
{@ink ConstraintDescriptor}s) are immutable.

@aram clazz class or interface type eval uated
@eturn the bean descriptor for the specified class
@hrows |11 egal Argument Exception if clazz is {@ode null}
@hrows Validati onException if a non recoverable error happens
during the netadata di scovery or if sone
constraints are invalid.

E I B S I S B N

~

BeanDescri pt or get Constrai ntsForC ass(d ass<?> cl azz);

*

/
Returns an instance of the specified type allow ng access to
provi der-specific APIs.

<p/ >

If the Bean Validation provider inplenmentation does not support
the specified class, {@ink Validati onException} is thrown.

E A S R T I R

@aram type the class of the object to be returned
@eturn an instance of the specified class
@hrows ValidationException if the provi der does not support the call

*

*/
<T> T unwr ap(Cl ass<T> type);

*

/
Returns the contract for validating paraneters and return val ues of nethods
and constructors.

@eturn contract for nethod and constructor validation

@ince 1.1

EE N T

~

{@ink ConstraintViol ati on#get Root Bean()} and {@i nk ConstraintViol ati on#get Leaf Bean()}.
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Execut abl eVal i dat or f or Execut abl es();

The methods val i dat e() , val i dat eProperty() andval i dat eval ue() are used for the validation of Java beans re-
spectively single bean properties. See the next section for more details.

f or Execut abl es() provides access to the contract for validating method and constructor parameters and return val-
ues. Theindividual methods for method and constructor validation are described in Section 5.1.2.

get Constrai nt sFor G ass() returns constraint-related metadata for given types and is described in detail in
Chapter 6.

unwr ap() is provided as a way to access abjects of a given type specific to a Bean Validation provider typicaly as
acomplement to the val i dat or contract. Using this method makes your code non portable.

Example 5.2. Using unwrap to access a provider specific contract

[1if using the ACME provider
ACMEVal i dat or acneVal i dator = factory. unw ap( ACMEVal i dat or. cl ass) ;
acneVal i dat or. set Speci fi cConfiguration( [...] );

5.1.1. Validation methods

<T> Set<ConstraintViol ati on<T>> val idate(T object, O ass<?>. .. groups) iSusedto validate agiven ob-
ject. This method implements the logic described in Section 4.6. An 111 egal Ar gunent Except i on is thrown when
null is passed for the obj ect parameter or the varargs gr oups parameter. A Set containing al Constrai nt Vi ol a-
ti on objects 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. An 111 egal Ar gument Except i on is thrown when val i d-

ateProperty() is caled and obj ect is null or propertyName is null empty or invalid or null is passed to the
varargs gr oups parameter. The property name is the JavaBeans property name (as defined by the JavaBeans | nt r o-

spect or class). This method implements the logic described in Section 4.6 but 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>> validateValue(C ass<T> beanType, String propertyNane, Object
val ue, Cass<?>... groups) validates the property referenced by propert yNane present on beanType or any of
its superclasses, if the property value were val ue. An 111 egal Argument Excepti on is thrown when val i dat e-
val ue() is called and obj ect is null or propertyNare is null empty or invalid or null is passed to the varargs
groups parameter. This method implements the logic described in Section 4.6 and apply it only to the given prop-
erty and for the given value. @val i d is not honored by this method. This method is useful for ahead of time valida-
tion (i.e. before the JavaBean is popul ated or updated).

Note

If multiple constrained fields or getters share the same name and hide one another in the class hierarchy ac-
cording to the Java visihility rules, thelist of constraints evaluated is unspecified. Thiswill be clarified ina
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later version of this specification. Note that method overriding is not impacted.

If getters and fields share the same name and are present at different levels of the hierarchy, the list of con-
straints evaluated is unspecified. Thiswill be clarified in alater version of this specification.

However, constraints hosted on the most specific (hierarchy wise) element type are always eval uated.

Note

val i dat eProperty() andval i dat eval ue() accept property names and not full paths. Bean Validation im-
plementations might accept string representations of paths but this behavior is not portable.

If some unrecoverable failure happens during validation, a val i dat i onExcept i on is raised. This exception can be
specialized in some situations (invalid group definition, invalid constraint definition, invalid constraint declaration).
See Chapter 9 or the relative sections for more information.

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

public class Address {
@Not Nul |  @bi ze( max=30)
private String addresslinel;

@i ze( max=30)
private String addressline2;

private String zi pCode;
private String city;

public String getAddresslinel() {
return addresslinel;
}

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

public String getAddressline2() {
return addressline2;
}

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

public String getZ pCode() {
return zi pCode;

}

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

@i ze( max=30) @\ot Nul |

public String getCity() {
return city;

}
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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 G ty("Ll anfairpw | gwyngyl | gogerychwyrndrobwyl | -1 1 antysi | i ogogogoch");
/[/town in North WAl es

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

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 @i ze and only ci ty isvalidated.

val i dator. val i dat eProperty(address, "city").size() == 1

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

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

5.1.2. Methods for validating method and constructor constraints

The methods for the validation of parameters and return values of methods and constructors can be found on the in-
terfacej avax. val i dati on. execut abl e. Execut abl eVal i dat or .

Example 5.3. ExecutableValidator interface

package javax.vali dati on. execut abl e;

/**

* Val i dates paraneters and return val ues of nmethods and constructors.
* I npl ementations of this interface nust be thread-safe.

*

* @ut hor Qunnar Mrling

* @ince 1.1

*/

public interface Executabl eValidator {

/**

* Validates all constraints placed on the paraneters of the given nethod.

*

* @aram <T> the type hosting the nmethod to validate

* @aram obj ect the object on which the method to validate is invoked

* @aram net hod the nmethod for which the paraneter constraints is validated

* @ar am par anet er Val ues the val ues provided by the caller for the given nethod' s
* par aneters

* @aram groups the group or list of groups targeted for validation (defaults to
* {@ink Default})

* @eturn a set wth the constraint violations caused by this validation;

* will be enpty if no error occurs, but never {@ode null}

* @hrows |11 egal Argument Exception if {@ode null} is passed for any of the paraneters
*

or if paraneters don't match with each other

1.1 Find 85



Validation APls

* @hrows ValidationException if a non recoverable error happens during the
* val i dati on process
e/
<T> Set <ConstraintViol ati on<T>> val i dat eParanet ers(T obj ect,
Met hod net hod,
bj ect[] paraneterVal ues,

Cl ass<?>... groups);
/**
* Validates all return value constraints of the given nethod.
*
* @aram <T> the type hosting the method to validate
* @aram obj ect the object on which the nethod to validate is invoked
* @aram nmet hod the method for which the return value constraints is validated
* @aram returnVal ue the value returned by the given nethod
* @aram groups the group or list of groups targeted for validation (defaults to
* {@ink Default})
* @eturn a set with the constraint violations caused by this validation;
* will be enpty if no error occurs, but never {@ode null}
* @hrows 111 egal Argument Exception if {@ode null} is passed for any of the object,
* met hod or groups paranmeters or if paraneters don't match with each ot her
* @hrows ValidationException if a non recoverabl e error happens during the
* val i dati on process
*/

<T> Set <Constraint Vi ol ati on<T>> val i dat eRet ur nVal ue(T obj ect,
Met hod net hod,
Cbj ect returnVal ue,

Cl ass<?>... groups);
/**
* Validates all constraints placed on the paraneters of the given constructor.
*
* @aram <T> the type hosting the constructor to validate
* @aram constructor the constructor for which the paraneter constraints is validated
* @ar am par anet er Val ues the val ues provided by the caller for the given constructor's
E par aneters
* @aram groups the group or list of groups targeted for validation (defaults to
* {@ink Default})
* @eturn a set with the constraint violations caused by this validation;
* Wil be enpty if no error occurs, but never {@ode null}
* @hrows 111 egal Argument Exception if {@ode null} is passed for any of the paraneters
* or if paraneters don't match with each other
* @hrows ValidationException if a non recoverable error happens during the
* val i dati on process
*/

<T> Set <Constrai nt Vi ol ati on<T>> val i dat eConst r uct or Par anet er s( Const ruct or <? extends T> constructor,
Cbj ect[] paraneter Val ues,

O ass<?>... groups);
/**
* Validates all return value constraints of the given constructor.
*
* @aram <T> the type hosting the constructor to validate
* @aram constructor the constructor for which the return value constraints is validated
* @aram creat edObj ect the object instantiated by the given nethod
* @aram groups the group or list of groups targeted for validation (defaults to
* {@ink Default})
* @eturn a set wth the constraint violations caused by this validation;
* will be enpty, if no error occurs, but never {@ode null}
* @hrows |11 egal Argunent Exception if {@ode null} is passed for any of the paraneters
* or if paraneters don't match with each ot her
* @hrows ValidationException if a non recoverable error happens during the
* val i dati on process
*/

<T> Set <Constrai nt Vi ol ati on<T>> val i dat eConst r uct or Ret ur nVal ue( Const ruct or<? extends T> constructor,
T createdj ect,
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Cl ass<?>... groups);

<T> Set<ConstraintViol ati on<T>> val i dateParaneters(T object, Method nmethod, bject[] paraneter-
Val ues, C ass<?>... groups) vaidates the arguments (as given in par anet er Val ues) for the parameters of a
given method (identified by net hod). Cross-parameter constraints are also validated. A set containing all Con-
strai nt Vi ol ati on objects representing the failing constraints is returned, an empty set is returned if no constraint
violation occurred. An I | | egal Ar gunent Except i on Will be thrown if null is passed for any of the parameters or if
the parameters don't match with each other (i.e. obj ect and met hod don't match, par anet er val ues and met hod
don't match).

<T> Set<ConstraintViolati on<T>> val i dat eReturnVal ue(T object, Mthod nmethod, Object returnVal ue,
Cl ass<?>... groups) validates the return value (specified by returnval ue) of a given method (identified by
met hod). A set containing al Constraint Vi ol ati on objects representing the failing constraints is returned, an
empty set is returned if no constraint violation occurred. An 111 egal Ar gunent Except i on Will be thrown if null is
passed for any of the parameters obj ect , met hod and gr oups or if the parameters don't match with each other (i.e.
obj ect and net hod don't match, r et ur nval ue and net hod don't match).

<T> Set<ConstraintViolation<T>> validateConstructorParaneters(Constructor<T> constructor, b-
ject[] paranmeterValues, Cass<?>. .. groups) validatesthe arguments (as given in par anet er Val ues) for the
parameters of a given constructor (identified by const ruct or). Cross-parameter constraints are also validated. A
set containing all Constrai nt Vi ol ati on objects representing the failing constraints is returned, an empty set is re-
turned if no constraint violation occurred. An 111 egal Ar gument Except i on Will be thrown if null is passed for any
of the parameters or if the parameters don't match with each other (i.e. par anet er val ues and const ruct or don't
match).

<T> Set<ConstraintViolation<T>> validateConstructorReturnVal ue(Constructor<T> constructor, T
creat ed(bj ect, O ass<?>... groups) validates the object (specified by creat edoj ect ) of a given constructor
(identified by constructor). A set containing all Const rai nt Vi ol at i on objects representing the failing constraints
is returned, an empty set is returned if no constraint violation occurred. An 111 egal Ar gunent Excepti on will be
thrown if null is passed for any of the parameters or if the parameters don't match with each other (i.e. cr eat edb-
j ect and constructor don't match).

None of those methods honor the XML configuration around executable validation nor the presence of
@val i dat eOnExecut i on. In other words, elements will be validated regardless of these settings when explicitly
calling the validation methods.

5.1.2.1. Examples
All the examples will be based on the following class definitions, constraint declarations and instances.

public class O derService {

@Not Nul |
private CreditCardProcessor creditCardProcessor;

@alid

public O derService(@Not Nul | CreditCardProcessor creditCardProcessor) ({
[...]

}

@\ot Nul |
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public Oder placeO der(
@Not Nul | @i ze(m n=3, max=20) String custoner Code,
@t Null @alid [temitem
@ n(l) int quantity) {

[...]
}
public class Item {

@Not Nul | ;
private String nane;

public String getNanme() { return nanme; }
public void setNane(String nanme) { this.name = name; }

}

Itemiteml = new Item();
iteml. set Name("Kiw ");

Itemiten2 = new Iten();
itenR. set Nane(nul l);

Construct or<Order Servi ce> constructor = [...]; //get constructor object
Met hod placeOrder = [...]; //get nethod object

Or der Servi ce orderService = new O der Servi ce(new Def aul t Credi t Car dProcessor());

Execut abl eval i dat or execut abl eVal i dator = Validation
. bui I dDef aul t Val i dat or Fact ory() . get Val i dator () . f or Execut abl es();

The following method parameter validation will return one Const rai nt Vi ol ati on object as the customer code is
null:

// order Service. pl aceOrder(null, itenl, 1);
execut abl eVal i dat or . val i dat ePar anet er s(
order Service, placeOrder, new Object[] { null, itenl, 1 }).size() == 1;

The following method parameter validation will return one Const r ai nt Vi ol at i on object as the i t em parameter is
marked for cascaded validation and the given | t eminstanceis not valid (its name is null):

[/ order Servi ce. pl aceOrder (" CUST-123", iten2, 1);
execut abl eVal i dat or. val i dat ePar anet er s(
order Servi ce, placeOrder, new Qbject[] { "CUST-123", iten2, 1 }).size() == 1;

The following constructor parameter validation will return one Const r ai nt Vi ol ati on object as null is passed for
the cr edi t Car dPr ocessor parameter:

/I new Order Service(null);
execut abl eVal i dat or. val i dat eConst ruct or Par anet ers(constructor, new Object[] { null })
.size() == 1;

Assuming the pl aceOrder () method returned nul |, the following return value validation will return one Con-
straintViolation:

execut abl eVal i dat or. val i dat eRet ur nVal ue( or der Servi ce, placeOder, null).size() == 1,

Assuming the constructor of o der Ser vi ce failed to store the given credit card processor into the cr edi t Car dPr o-
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cessor, field the following validation of the constructor return value would fail as the constructor is marked with
@val i d and the @t Nul | constraint of the o der Ser vi ce class would be violated:

execut abl eVal i dat or . val i dat eConst ruct or Ret ur nVal ue(constructor, orderService).size() == 1,

Let's now look at how a validation interceptor would use these methods.

@ nt er cept or

public class Sanpl eMet hodl nterceptor {
@ nj ect
private Validator validator;

@\r oundl nvoke
publ i c Object validateMethodl nvocati on(l nvocati onContext ctx) throws Exception {
/lvalidate parameters
Set <Constrai nt Vi ol ati on<Obj ect >> vi ol ati ons;
violations = validator.forExecutabl es().validateParaneters(
ctx. getTarget (),
ct x. get Met hod(),
ct x. get Par anet ers()

)

/lif a violation occurs for paranmeters, raise an exception
if ( !'violations.isEnmpty() ) {
t hrow new ConstraintVi ol ati onExcepti on(
bui | dMessage( ctx.get Met hod(), ctx.getParanmeters(), violations ),
vi ol ati ons

}

// execute the nethod proper
Cbject result = ctx.proceed();

/lvalidate the return type

viol ati ons = validator.forExecutabl es().val i dateReturnVal ue(
ctx. get Target (),
ct x. get Met hod(),
resul t

)

/1if a violation occurs for the return type, raise an exception
if ( 'violations.isEnpty() ) {
t hrow new Constrai nt Vi ol ati onExcepti on(
bui | dMessage( ctx.get Met hod(), ctx.getParameters(), violations ),
vi ol ati ons

)
}

//return the result
return result;

5.1.3. groups

Groups alow you to restrict the set of constraints applied during validation. Groups targeted are passed as paramet-
ers to the val i date(), val i dat eProperty() and val i dateval ue() methods as well as the methods to validate
method/constructor constraints (see Section 5.1.2). All constraints belonging to the targeted group(s) are applied
during the Section 4.6. If no group is passed, the pefault group is assumed. Section 3.1.1.2 describes how to define
groups on constraints.
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When more than one group is evaluated and passed to the various validate methods, order is not constrained. It is
equivalent to the validation of a group Ginheriting al groups (i.e. implementing all interfaces) passed to the valida-
tion method.

5.1.3.1. Examples

/** Validates a mniml set of constraints */
public interface Mnimal {}

public class Address {

@Not Enpt y(groups = M ni mal . cl ass)
@i ze( max=50)
private String streetl;

@Not Enpt y
private String city;

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

[0

In the previous example, @ot Enpty (and it's composing constraints) on street 1 applies to the group M ni mal ,
@i ze ONn street 1 applies to the group Def aul t and @t Enpty (and it's composing constraints) on zi pCode ap-
pliesto the groups et aul t and M ni mal .

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

validates the group Def aul t (implicitly) and applies @i ze on st reet 1, @t Enpty (and its composing constraints)
on city, @t Enpty (and its composing constraints) on zi pCode. Particularly, @t Enpty (and its composing con-
straints) on st r eet 1 are not applied.

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

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

val i dator. val i dat e(address, M ni nal.class, Default.class);

validates both Def aul t and M ni mal groups. The routine applies @ot Enpty (and its composing constraints) and
@i ze On street 1, @ot Enpty (and its composing constraints) on ci ty, @ot Enpt y (and its composing constraints)
on zi pCode. Note that if zi pCode is empty, only one Const r ai nt Vi ol at i on object will represent the failure and the
not empty validation will only be executed once.

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

public class Address {
@\ot Enpt y(groups = M ni nal . cl ass)
@i ze(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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@ot Empt y(groups = {M ni mal . cl ass, SecondStep. cl ass})
private String zi pCode;

[...]
public interface FirstStep {}
public interface SecondStep {}

@ oupSequence({Firststep.class, 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 @i ze from street1 and
@\ot Enpt y (and it's composing constraints) from zi pCode. If @i ze from st reet 1 does not generate a failure, then
@ot Enpty (and it's composing constraints) from city will be processed as part of Secondstep. 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 @i ze from street 1 fails: while secondstep iSin 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 expli-

citly).
Note

If the group definition isinvalid, a Gr oupDefi ni ti onExcept i on iSraised.

5.2. 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.

/**

* Describes a constraint violation. This object exposes the constraint

* violation context as well as the nessage describing the violation.
*

* @ut hor Emmanuel Bernard
“f
public interface ConstraintViolation<T> {

/**

* @eturn the interpolated error nessage for this constraint violation
*/
String get Message();

/**
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*

*

@eturn the non-interpol ated error nessage for this constraint violation
/
ri ng get MessageTenpl ate();

*

Returns the root bean being validated. For nmethod validation, returns
the object the nethod is executed on.

<p/ >

Returns {@ode null} when:

<ul >

<li>the {@ode ConstraintViolation} is returned after calling
{@ink Validator#validateValue(C ass, String, Object, Cass[])}</li>
<li>the {@ode ConstraintViolation} is returned after validating a
constructor.</1i>

</ ul >

@eturn the validated object, the object hosting the validated el enent or {@ode null}

get Root Bean() ;

*

Returns the class of the root bean being validated.

For nmethod validation, this is the object class the

nmet hod i s executed on.

For constructor validation, this is the class the constructor
i s declared on.

@eturn the class of the root bean or of the object hosting the validated el ement
/

ass<T> get Root Beand ass();

*

Ret urns:

<ul >

<li >t he bean instance the constraint is applied on if it is
a bean constraint</li>
<li >t he bean instance hosting the property the constraint
is applied on if it is a property constraint</li>
<li>{@ode null} when the {@ode ConstraintViolation} is returned
after calling {@ink Validator#validateVal ue(d ass, String, Object, Cass[])}
</li>
<li>the object the nethod is executed on if it is
a nmet hod parameter, cross-paraneter or return value constraint</li>
<li>{@ode null} if it is a constructor paraneter or
cross-paraneter constraint</li>
<li >the object the constructor has created if it is a
constructor return value constraint</li>

</ ul >

@eturn the | eaf bean
/

Cbj ect get Leaf Bean();

/

L T R T

*

*

*

Returns an {@ode oject[]} representing the constructor or method invocation
argunents if the {@ode ConstraintViolation} is returned after validating the
nmet hod or constructor paraneters.

Returns {@ode null} otherw se.

@eturn paraneters of the nmethod or constructor invocation or {@ode null}

@ince 1.1
/

bj ect[] get Execut abl eParaneters();

/*

*
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* Returns the return value of the constructor or nethod invocation

* if the {@ode ConstraintViolation} is returned after validating the nethod
* or constructor return val ue.

* <p/>

* Returns {@ode null} if the method has no return val ue.

* Returns {@ode null} otherw se.

*

*

*

@eturn the method or constructor return value or {@ode null}

* @ince 1.1
*/
(bj ect get Execut abl eRet ur nVval ue() ;

/**
* @eturn the property path to the value from {@ode root Bean}
*/

Pat h get PropertyPat h();

/**

* Returns the value failing to pass the constraint.

* For cross-paraneter constraints, an {@ode Object[]} representing
* the nmethod invocation argunents is returned.

*

* @eturn the value failing to pass the constraint

*/

oj ect getlnvalidval ue();

/**

* Returns the constraint netadata reported to fail.
* The returned instance is inmmutable.

*

* @eturn constraint netadata

*/

Constrai nt Descri pt or <?> get Constrai nt Descri ptor();

*

/
Returns an instance of the specified type allow ng access to
provi der-specific APls. If the Bean Validation provider

i mpl ement ati on does not support the specified class,

{@ink ValidationException} is thrown.

@aramtype the class of the object to be returned
@eturn an instance of the specified class
@hrows Validati onException if the provider does not support the call

EE I S R

*

@ince 1.1
*/
<U> U unw ap(C ass<U> type);

The get Message() method returns the interpolated (localized) message for the failing constraint (see Section 5.3
for more information on message interpolator). This can be used by clients to expose user friendly messages.

The get MessageTenpl at e() method returns the non-interpolated error message (usually the nessage attribute on
the constraint 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). For method validation, returns the object the method
is executed on. For constructors or when val i dat or . val i dat eval ue() iSused, returnsnul | .

The get Root BeanCl ass() method returns the class of the root bean being validated. For method validation, thisis
the object class the method is executed on. For constructor validation, this is the class the constructor is declared
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on.

The get Leaf Bean() method returns the following object:

« If abean constraint, the bean instance the constraint is applied on.
« |f aproperty constraint, the bean instance hosting the property the constraint is applied on.

e If a property constraint, null when the ConstraintViolation is returned after caling Vvalidat-
or.validateVal ue().

e If amethod parameter, cross-parameter or return value constraint, the object the method is executed on.
e If aconstructor parameter or cross-parameter constraint, nul | .
» If aconstructor return value constraint, the object the constructor has created.

The get Execut abl ePar anet er s() returns the parameters provided to the method or constructor invocation or nul |
if not validating the method or constructor parameters.

The get Execut abl eRet ur nval ue() returns the return value of the method or constructor invocation or nul | if the
method has no return value or if not validating the method or constructor return value.

The get I nval i dval ue() method returns the value (field, property, method/constructor parameter, method/con-
structor return value or validated object) being passed to i sval i d() . For a cross-parameter constraint failure, an
vj ect [] representing the method/constructor invocation argumentsis returned.

get Const rai nt Descri ptor () provides access to the failing constraint metadata (see Section 6.11).

The get Propert yPat h() method returns the Pat h object representing the navigation path from the root object to
the failing object.

unwr ap() is provided as a way to access objects of a given type specific to a Bean Validation provider typicaly as
acomplement to the Const r ai nt Vi ol ati on contract. Using this method makes your code non portable.

Example 5.4. Path, Node and ElementKind interfaces

*

Represents the navigation path froman object to another
in an object graph.

Each path elenent is represented by a { @ode Node}.

<p/ >

The path corresponds to the successi on of nodes

in the order they are returned by the {@ode Iterator}.

L S R T R R

@wut hor Emmanuel Bernard
@ut hor Gunnar Mrling

*

*/
public interface Path extends Iterabl e<Path. Node> {
/**

* Represents an el enment of a navigation path.
*/
i nterface Node {

/**
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* Returns the name of the el ement which the node represents:

* <ul >

* <li>{@ode null} if it is a |leaf node which represents an entity / bean
* In particular, the node representing the root object.</li>

* <li>The property name for a property.</li>

* <l i >The nmet hod nane for a nethod.</I|i>

* <l i >The unqual ified name of the type declaring the constructor

* for a constructor.</li>

* <l i >The paraneter named as defined by the { @i nk Paraneter NanmeProvi der}
* for a method or constructor paranmeter.</li>

* <li>The literal {@ode <cross-paranmeter>} for a method or constructor

* cross-paraneter.</li>

* <li>The literal {@ode <return value>} for a nethod or constructor return
* value. </li>

* <ful >

*
*
*

@eturn nane of the el ement which the node represents
/
String get Name();

/**

* @eturn {@ode true} if the node represents an object contained in an
* {@ode Iterable} or in a {@ode Map}, {@ode fal se} otherw se
*/

bool ean islnlterable();
/**

* @eturn the index the node is placed in if contained in an array or

* {@ode List}; {@ode null} otherw se

“f

I nt eger getlndex();
/**

* @eturn the key the node is placed in if contained in a {@ode Map},
* {@ode null} otherw se

=

Cbj ect get Key();

*

/
The ki nd of elenent represented by the node. The follow ng rel ationship
between an {@ink El ementKi nd} and its { @ode Node} subtype exists:
<ul >
<li>{@ink El ementKi nd#BEAN}: { @i nk BeanNode}</I|i >
<li>{@ink El ement Ki nd#PROPERTY}: { @i nk PropertyNode}</li>
<li>{@ink El ementKi nd#METHOD}: { @i nk Met hodNode} </1i >
<l'i>{@ink El ement Ki nd#CONSTRUCTOR}: { @i nk Constructor Node}</I|i >
<li>{@ink ElenmentKi nd#PARAVETER}: { @i nk Paranet er Node}</|i >
<l'i>{@ink El erent Ki nd#CROSS_PARAMETER}: { @i nk CrossParanet er Node}</|i >
<li>{@ink El enmentKi nd#RETURN_VALUE}: {@i nk ReturnVal ueNode}</Ii>

</ ul >

<p/ >

This is useful to narrow down the {@ode Node} type and access node specific
i nfornation:

<pre>

swi tch(node. get Ki nd() {

case METHOD:

name = node. get Name() ;

parans = node. as( Met hodNode. cl ass) . get Par anet er Types() ;
case PARAMETER

i ndex = node. as( Par anet er Node. cl ass) . get Par anet er | ndex() ;
[...]
}

</ pre>
@eturn the { @ode El enent Ki nd}

E I R SR I S N S I T R T I I S S R N N N

@ince 1.1
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*/
El enent Ki nd get Ki nd() ;
/**
* Narrows the type of this node down to the given type. The appropriate
* type shoul d be checked before by calling {@ink #getKind()}.
* @aram <T> the type to narrow down to
* @ar am nodeType cl ass object representing the descriptor type to narrow down to
* to
* @eturn this node narrowed down to the given type.
*
* @hrows C assCast Exception If this node is not assignable to the type {@ode T}
* @ince 1.1
*/
<T extends Node> T as(Cd ass<T> nodeType);
}
/**

* Node representing a nethod.
*

* @ince 1.1
*/
i nterface Met hodNode extends Node {

/**

* @eturn the |list of paraneter types
*/

Li st <O ass<?>> get Par anet er Types() ;

}

/**

* Node representing a constructor.
*

* @ince 1.1
*/
i nterface ConstructorNode extends Node {

/**

* @eturn the list of parameter types
*/

Li st <Cl ass<?>> get Par anet er Types();

}

/**

* Node representing the return value of a nethod or constructor.
*
* @ince 1.1
*/
i nterface ReturnVal ueNode extends Node {

}

/**

* Node representing a paraneter of a nethod or constructor.
*
* @ince 1.1
=[]
i nterface Paraneter Node extends Node {

/**
* @eturn the paraneter index in the method or constructor definition
=
i nt get Paraneter| ndex();
}
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/**

* Node representing the el ement hol di ng cross-paraneter constraints
* of a method or constructor.

*

* @ince 1.1

*/

nterface CrossParanet er Node extends Node {

}

/**

* Node representing a bean.
*
* @ince 1.1
=
i nterface BeanNode extends Node {

}

/**

* Node representing a property.

*

* @ince 1.1

*/
i nterface PropertyNode extends Node {
}

*

Enum of possible kinds of elements encountered in Bean Validation.
<p/ >

Mostly el enents that can be constrained and described in the nmetadata
but al so elenents that can be part of a {@ink Path} and represented
by a {@ink Path. Node}

@ut hor Emmanuel Bernard
@ut hor Gunnar Morling

@ince 1.1

E I R B S T R S N

~

public enum El emrent Ki nd {
/**
* A Java Bean or object.
*/
BEAN,

/**

* A property of a Java Bean.
*/

PROPERTY,

/**

* A net hod.

=]

MVETHOD,

/**

* A constructor.
=

CONSTRUCTOR,

/**

* A paraneter of a method or constructor.
*/
PARAMETER,

/**
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* El enment hol di ng cross-paraneter constraints of a method or constructor.
*/
CROSS_PARAMETER,

/**

* The return value of a nmethod or constructor.
@]
RETURN_VALUE

Pat h is an iterable of Node objects. Node offers the following methods:

e getName() returnsthe name of the element which the node represents:

* null if itisaleaf node which represents an entity / bean. In particular, the node representing the root object.
e The property name for a property.

* The method name for a method.

» Theunqualified name of the type declaring the constructor for a constructor.

* The parameter named as defined by the Par amet er NanePr ovi der (See Section 4.5.2.2) for a method or con-
structor parameter.

* Thelitera <cross- par anet er > for amethod or constructor cross-parameter.
* Theliteral <return val ue> for amethod or constructor return value.

e islnlterable() returnstrue if the node represents an object contained inan 1t erabl e Or in aMap, f al se oth-
erwise.

e getlndex() returnstheindex of the nodeif it is contained in an array or Li st . Returnsnul I otherwise.
e getKey() returnsthe key of the nodeif it is contained in amap. Returnsnul | otherwise.

e getKind() returnsthe El ement Ki nd corresponding to the actual node type. This can be used in conjunction with
the method as() to narrow the type and access node specific methods

e as(dass<? extends Node>) returns the node instance narrowed to the type passed as a parameter or
C assCast Except i on if the type and node don't match.

Nodes are of the following possible types:

* BeanNode
* PropertyNode
* ©Met hodNode

® Constructor Node
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Par anet er Node

Cr ossPar anet er Node

Ret ur nVal ueNode

It is possible to narrow a node instance to its precise type and extract node specific information by the use of
Node. get Ki nd() and Node. as(d ass<? extends Node>). In particular, Met hodNode and Const r uct or Node host
get Par anet er Types() which return the method or constructor parameter list. Likewise Par amet er Node hosts get -
Par anet er | ndex() which returns the parameter index in the method or constructor parameter list.

Example 5.5. Narrow a nodeto its specific type

Node node = [...];
switch ( node.getKind() ) {
case METHOD:
Met hodNode net hodNode = node. as( Met hodNode. cl ass) ;
met hodNanme = net hodNode. get Nane() ;
paranms = net hodNode. get Par anet er Types() . t oAr r ay(
new C ass<?>[ net hodNode. get Par anet er Types() . si ze()] );
br eak;
case CONSTRUCTOR:
Construct or Node construct or Node = node. as(Construct or Node. cl ass) ;
met hodNarme = const ruct or Node. get Nane() ;
parans = construct or Node. get Par armet er Types() .t oArray(
new Cl ass<?>[ const ruct or Node. get Par anet er Types() .size()] );
br eak;
case PARAMVETER:
arg = node. as(Par anet er Node. cl ass) . get Par anet er | ndex() ;
br eak;
case CROSS PARAMETER:
[...
case RETURN_VALUE:
[...]
case PARAMETER:
[...]
case BEAN:
[...]
case PROPERTY:

[...]
}

Pat h objects are built according to the following rules:

The runtime type is considered, not the static type. For example if a property is declared Col | ecti on<St ri ng>
but itsruntime type isArrayLi st <St ri ng>, the property is considered an Arr ayLi st <St ri ng>.

If the failing object is the root object, a BeanNode with name set to null is added to the Pat h. The El enent Ki nd
of the node iSEl ement Ki nd. BEAN.

When an association is traversed:

e aPropertyNode Object whose name equals the name of the association property (field name or Java Bean
property name) is added to Pat h. The El ement Ki nd of the node is El enent Ki nd. PROPERTY.
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« if the association isalLi st or an array, the following Node object added contains the index value in get I n-
dex() .

« if the association is a Map, the following Node object added (representing a given map entry) contains the
key valuein get Key()

e foradliterabl e or Map, the following Node object added is marked asi niterabl e (i sinlterabl e())

e For aproperty level constraint (field and getter)

e aPropertyNode object is added to Pat h whose nane equals the name of the property (field name or Java
Bean property name). The El enent Ki nd of the iSEl enent Ki nd. PROPERTY.

» the property path is considered complete
* aPropertyNode object is added to Pat h whose nane equals the name of the property (field name or Java
Bean property name). The El ement Ki nd Of the iSEl ement Ki nd. PROPERTY.

» the property path is considered complete

* For aclassleve constraint:

e aBeanNode object isadded to Pat h whose nane isnull. The El enent Ki nd of the node iSEl ement Ki nd. BEAN.
» the property path is considered complete

« For a method/constructor constraint (parameter, cross-parameter or return value constraint on a method or con-
structor):

* aMethodNode respectively a Const ruct or Node object is added to the Pat h which represents the validated
method respectively constructor. The nanme of the node equals the validated method name or the validated
constructor's unqualified class name, the El enent Ki nd of the node is El enent Ki nd. METHOD respectively
El emrent Ki nd. CONSTRUCTOR.

« if the constraint is on a parameter, a Par anet er Node object is added to the Pat h which represents the valid-
ated parameter. The nane of the node equals the parameter name as determined by the current parameter
name provider (see Section 4.5.2.2). The El enent Ki nd of the node isel ement Ki nd. PARAVETER.

« if the constraint is a cross-parameter constraint, a Cr ossPar anet er Node object is added to the pPat h which
represents the validated cross-parameter element. The nane of the node has the constant value
<cross- par anet er >. The El enent Ki nd of the node iS El enent Ki nd. CROSS_PARAVETER.

« if the constraint is on the return value, a Ret ur nval ueNode object is added to the Pat h which represents the
validated return value. The nane of the node has the constant value <ret urn val ue>. The El enent Ki nd of
the node is El enent Ki nd. RETURN_VALUE.

« the property path is considered complete
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e If aparameter or the return value of amethod or constructor is traversed:

e aMethodNode respectively Construct or Node object is added to the Pat h which represents the concerned
method respectively constructor. The name of the node equals the concerned method name or the construct-
or's unqualified class name, the Elenentkind of the node is El ementKi nd. METHOD Or El enent -
Ki nd. CONSTRUCTCR, respectively.

e if a parameter is traversed, a Par anet er Node object is added to the pat h which represents the traversed
parameter. The narme of the node equals the parameter name as determined by the current parameter name
provider. The El enent Ki nd of the nodeis El enent Ki nd. PARAVETER.

o if areturn value is traversed, a Ret ur nvVal ueNode object is added to the Pat h which represents the traversed
return value. The narme of the node has the constant value <r et urn val ue>. The El enent Ki nd of the node is
El ement Ki nd. RETURN_VAL UE.

e if the parameter/return valueisaLi st or an array, the following Node object added contains the index value
inget | ndex() .

« if the parameter/return value is a Map, the following Node object added (representing a given map entry)
containsthe key valuein get Key() .

« foraliterabl e Or Map, the following Node object added is marked asi niterabl e (i sl nlterabl e()).

If additional path nodes are added in a constraint validator implementation using the node builder API (see Sec-
tion 3.4), the following rules apply:

« if the default path ends with a BeanNode, this node is removed and the first added node (a Pr oper t yNode) inher-
itsitsinlterabl e, key and i ndex values. i niterabl e, key and i ndex value must not be specified directly on
thisfirst node by the user.

« if the default path ends with a Cr ossPar anet er Node, this node is removed.

« then the additional nodes are appended to the (possibly amended) path generated by the Bean Validation engine
as previoudy described:
e A PropertyNode isappended in case addPr opert yNode( St ri ng) isinvoked. The node name is equa to the

name provided. The El enent Ki nd of the node iSEl ement Ki nd. PROPERTY.

e A BeanNode is appended in case addBeanNode() is invoked. The node name is nul | . The El enent Ki nd of
the node iS El ement Ki nd. BEAN.

e A Paranet er Node iS appended in case addPar anet er Node(i nt) is invoked. The node name is equal to the
parameter name at the provided index. The name is determined by the current parameter name provider.
The El enent Ki nd of the node is El enent Ki nd. PARAMETER. The previous node (removed) must be a ¢r oss-
Par anmet er Node.

o ifinlterabl e() isinvoked, the nodereturnstrue forisinlterabl e(), f al se otherwise.

e if atIndex(Integer) isinvoked, the node returns the provided integer for get | ndex(), nul | otherwise.
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« if atKey(bj ect) isinvoked, the node returns the provided object for get Key(), nul | otherwise.

Note

A given Node object derivesitsi nit erabl e, key and i ndex properties from the previous association, meth-
od parameter or return value traversed.

Note

From get Root Bean(), get PropertyPath(), get Executabl eParameters() and get Execut abl eRet urn-
val ue(), it is possible to rebuild the context of the failure.

Note

Constrai nt Vi ol at i onS occurred during standard bean validation can be distinguished from violations oc-
curred during method/constructor validation by analyzing the El enent Ki nd of the Node of the first node in
the violation's property path. In case of constructor or method validation, that El ement ki nd will be either
CONSTRUCTOR OF METHOD.

L et there be the following object definitions:

Example 5.6. Object model definition for examples

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

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

@i ze( max=30)
private String conpany;

[0

@ dAndNewPasswor dsDi f f er ent @ewPasswor dsl dent i cal
public void renewPassword(String ol dPassword, String newPassword, String retypedNewPassword);
}

@\vai | abl el nSt or e(groups={ Avai |l abi lity.cl ass})

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

@alid
@lot Nul |

private List<Author> authors;

@alid

private Map<String, Review> revi ewsPer Source;

@alid

private Revi ew pi ckedRevi ew,

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

}

public class Library {

public Library(@otNull String name, @otNull String |ocation) {

[...1]
}

public voi d addBook( @Not Nul | @/al i d Book book) {

[...]
}

public void addAl | Books( @\ot Nul I @/al i d Li st <Book> books) {

[...]
}

@ot Nul | public String getlLocation() {

[..-]

}

@/al i d public Map<Aut hor, Book> get Mbst Popul ar BookPer Aut hor () {

[...]
}

Assuming a Book instance gets validated, the property paths to the different constraints would be as described in

Table5.1:

Table5.1. propertyPath examples

Constraint

propertyPath

@\vai | abl el nSt or e ON Book

@\ot Enpty ONn Book. title

@\Not Nul I ONn Book. aut hor s

@ecuri t yChecki ng on the fourth author, Aut hor

@i ze on the fourth author, Aut hor . I ast name

BeanNode(hame=nullinlterable=false,  index=null,
key=null, kind=ElementKind.BEAN)

PropertyNode(name=title,inlterable=fal se, in-
dex=null, key=null, kind=ElementKind.PROPERTY)

PropertyNode(hame=authors,inlterable=false, in-
dex=null, key=null, kind=ElementKind.PROPERTY)

PropertyNode(hame=authors,inlterable=fal se, in-
dex=null, key=null, kind=ElementKind.PROPERTY)

BeanNode(name=null inlterable=true, index=3,
key=null, kind=ElementKind.BEAN)

PropertyNode(hame=authors,inlterable=false, in-
dex=null, key=null, kind=ElementKind.PROPERTY)
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Constraint

@lot Enpt y on the first author, Aut hor . conpany

@ n on the review associated to Consumer Report,
Revi ew. rati ng

propertyPath

PropertyNode(name=lastname,inlterabl e=true, in-
dex=4, key=null, kind=ElementKind.PROPERTY)

PropertyNode(hame=authors,inlterable=false, in-
dex=null, key=null, kind=ElementKind.PROPERTY)

PropertyNode(hame=company,inlterable=true, in-
dex=0, key=null, kind=ElementKind.PROPERTY)

PropertyN-
ode(name=reviewsPerSource,inlterable=false, in-
dex=null, key=null, kind=ElementKind.PROPERTY)

PropertyNode(hame=rating,inlterabl e=true, in-
dex=null, key="Consumer Report",
kind=ElementKind.PROPERTY)

@ n on the picked review, Revi ew. rat i ng

PropertyNode(hame=pi ckedReview,inlterable=fal se,
index=null, key=null,
kind=ElementKind.PROPERTY)

PropertyNode(name=rating,inlterable=false, in-
dex=null, key=null, kind=ElementKind.PROPERTY)

Assuming the constructor and methods of the Li br ary class are subject to method constraint validation, the follow-
ing property paths would exist for the different constraints:

Table5.2. Property path examplesfor constrained methods or constructors

Constraint

@otNul | on the location parameter of the con-
structor

@t Nul | on the book parameter of the addBook()
method

propertyPath

ConstructorNode(name=L ibrary, inlterable=false, in-
dex=null, key=null,
kind=ElementKind. CONSTRUCTOR, parameter-
Types=[String.class,String.class])

ParameterNode(name=argl, inlterable=false, in-
dex=null, key=null,
kind=ElementKind. PARAMETER, parameterin-
dex=1)

MethodNode(name=addBook, inlterable=false, in-
dex=null, key=null, kind=ElementKind.METHOD,
parameterTypes=[Book.class])
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Constraint

@\ot Enpty ON Book. title during validation of ad-
dBook()

@\ot Enpt y on fourth book, Book. titl e during valid-
ation of addAl | Books()

propertyPath

ParameterNode(name=arg0, inlterable=false, in-
dex=null, key=null,
kind=ElementKind. PARAMETER, parameterin-
dex=0)

MethodNode(name=addBook, inlterable=false, in-
dex=null, key=null, kind=ElementKind. METHOD,

parameter Types=[Book.class])

ParameterNode(hame=arg0, inlterable=false, in-
dex=null, key=null,
kind=ElementKind. PARAMETER, parameterin-
dex=0)

PropertyNode(name=title, inlterable=false, in-

dex=null, key=null, kind=ElementKind.PROPERTY)

MethodNode(name=addAlIBooks, inlterable=false,
index=null, key=null, kind=ElementKind. METHOD,
parameterTypes=[List.class]|)

ParameterNode(name=argO,
dex=null,
kind=ElementKind. PARAMETER,
dex=0)

inlterable=false, in-
key=null,
parameterin-

PropertyNode(hame=title,inlterable=true,
key=null, kind=ElementKind.PROPERTY)

index=3,

@ot Nul | on the return value of the get Locat i on()
method

@bt Enpty on most popular book of author "John
Doe", Book. title during validation of get Most Pop-
ul ar BookPer Aut hor ()

M ethodNode(name=getL ocation, inlterable=false, in-
dex=null, key=null, kind=ElementKind.METHOD,
parameterTypes=[])

inlter-
key=null,

ReturnV alueNode(name=<return
able=false, index=null,
kind=ElementKind.RETURN_VALUE)

value>,

M ethodNode(name=getM ostPopul arBookPerAuthor,
inlterable=fase, index=null, key=null,
kind=ElementKind.METHOD, parameterTypes=[])

inlter-
key=null,

ReturnV alueNode(hame=<return
able=false, index=null,
kind=ElementKind.RETURN_VALUE)

value>,

PropertyNode(name=title,inlterable=true, index=null,
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Constraint

@ dAndNewPasswor dsDi f f er ent When executing Au-
t hor . renewPasswor d() With ol dPasswor d, newPass-
word and retypedNewPassword Set to "foo".
@ dAndNewPasswor dsDi f f er ent iSa cross-parameter
constraint.

@ewPasswor dsl dentical when executing Au-
t hor. renewPassword() With ol dPassword as "foo",
newPassword as "bar" and retypedNewPassword as
"baz". @NewPasswor dsl denti cal iSa cross-parameter
constraint creating a constraint violation on the re-
t ypedNewPasswor d parameter.

Note

propertyPath

key=Author(firstName=John,
kind=ElementKind. PROPERTY)

lastName=Doe),

MethodNode(name=renewPassword, inlterable=false,
index=null, key=null, kind=ElementKind METHOD,
parameter Types=[ String.class, String.class,
String.class])

CrossParameterNode(name=<cross-parameter>, inlt-
erable=fase, index=null, key=null,
kind=ElementKind.CROSS_PARAMETER)

M ethodNode(name=renewPassword, inlterable=false,
index=null, key=null, kind=ElementKind. METHOD,

parameter Types=[ String.class, String.class,
String.class])

ParameterNode(name=arg2, inlterable=false, in-
dex=null, key=null,
kind=ElementKind. PARAMETER, parameterin-
dex=2)

Bean Validation implementations should ensure that a Const r ai nt Vi ol ati on implementation isSeri al i z-
abl e provided that the root bean, the leaf bean, the invalid value and keysin the pat h object are Seri al i z-

abl e objects.

If a user wishes to send Const rai nt Vi ol at i on remotely, it should make sure the object graph validated is

itself Seri al i zabl e.

5.2.1. Examples

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

package com acne. constrai nt;

@ocunent ed

@\ot Nul |

@i ze(m n=1)

@Repor t AsSi ngl eVi ol ati on

@onstrai nt (val i dat edBy = Not Enpty. Not Enpt yVal i dat or . cl ass)
@arget ({ METHOD, FIELD, ANNOTATI ON TYPE, CONSTRUCTOR, PARAMETER })

@Ret ent i on( RUNTI MVE)

public @nterface Not Enpty {
String message() default
C ass<?>[] groups() default {};

"{com acne. constrai nt. Not Enpty. nessage}"

Cl ass<? extends Payl oad>[] payload() default {};
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@rarget ({ METHOD, FIELD, ANNOTATI ON_TYPE, CONSTRUCTOR, PARAMETER })
@Ret ent i on( RUNTI MVE)
@ocunent ed
@nterface List {
Not Enpt y[] val ue();
}

cl ass Not EnptyVal i dat or i npl ements ConstraintVal i dat or <Not Enpty, String> {
public void initialize(NotEnpty constraint Annotation) {}

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

}

and the following class definitions

public class Author {
private String firstName;

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

@i ze( max=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 |astNane) {
this.lastName = | ast Nane;

}

public String get Conpany() ({
return conpany;
}

public void setCompany(String conpany) {
t hi 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;

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

public Author getAuthor() {
return aut hor;
}

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 (" ACME") ;
Book book = new Book();
book.setTitle("");

book. set Aut hor (aut hor) ;

Set <Constraint Vi ol ati on> constraintViolations = validator.validate(book);

ConstraintViol ations isaset of size 2. One of the entries represents the failure of @ot Enpty (or more precisely
@i ze(mi n=1) acomposing constraint of @t Enpty) onthetitl e property.

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

Example 5.7. Test assertions on ContraintViolation

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

assert "may not be null or enpty".equal s( constraintViolation.getMessage() );
assert book == constraintViolation. get Root Bean();

assert book == constraintViol ation. get Leaf Bean();

//the of fendi ng val ue
assert book.getTitle().equals( constraintViolation.getlnvalidValue() );

//the of fendi ng property

I terat or<Node> nodelter = constraintViolation.getPropertyPath().iterator();
Node node = nodelter.next();

assert "title".equal s( node.getNane() );

assert El enment Ki nd. PROPERTY. equal s( node. getKi nd() );

assert false == nodelter. hasNext();

The second failure, @ot Enpty (0or more precisely @ot Nul | a composing constraint of @t Enpt y) on the author's
| ast nane, Will produce the Const r ai nt Vi ol at i on object satisfying the following assertions:

assert "lastname nust not be null".equal s( constraintViolation. get Message() );
assert book == constraintViolation.getRootBean();
assert author == constraintViol ation. getLeaf Bean();

//the of fendi ng val ue
assert book. get Aut hor (). get Last Nane() == constraintViol ati on. getlnvalidVal ue();

//the of fendi ng property
It erat or <Node> nodelter = constraintViolation.getPropertyPath().iterator();

Node node = nodelter.next();
assert "author".equal s( node. get Nane() );
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assert El enent Ki nd. PROPERTY. equal s( node. getKi nd() );

node = nodelter. next();
assert "l astName". equal s( node. get Nane() );
assert El enent Ki nd. PROPERTY. equal s( node. getKi nd() );

assert fal se == nodelter.hasNext();

5.2.2. Examples for method and constructor constraint violations

The following examples assume the constraint, class and object definitions given in the previous section. Addition-
ally the following class and object definitions are assumed:

public class Library {

@,ubl i cLi brary
public Library() {

[...1]
}

public Library(@otNull @alid List<Book> books) {
[...]
}

public voi d addBook( @Not Nul | @/al i d Book book) {
[...]
}

@/al i d public Map<Aut hor, Book> get Mbst Popul ar BookPer Aut hor () {
[...]
}
}

public class User {

@ dAndNewPasswor dsDi f f er ent
public void renewPassword(String ol dPassword, String newPassword, String retypedNewPassword);

}
Library library = new Library();
aut hor . set Last Narme( " Doe") ;

Assuming the following invocation of addBook() is subject to method parameter validation:;

|'i brary. addBook(null);

Then one ConstraintViol ation object would be returned by Execut abl eval i dat or. val i dat ePar anet er s()
which satisfies the following assertions:

//assum ng an english |locale, the interpol ated nmessage i s returned
assert "may not be null".equal s( constraintViolation.get Message() );

assert library == constraintViol ati on. get Root Bean();

assert Library.class == constraintViol ati on. get Root BeanCl ass() ;
assert library == constraintViolation. getLeafBean();

assert null == constraintViolation.getlnvalidValue();

assert new Object[]{ null }.equal s( constraintViolation.getExecutabl eParaneters() );
assert null == constraintViolation.get Executabl eRet urnVal ue();
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I terat or<Node> nodelter = constraintViolation.getPropertyPath().iterator();

Node node = nodelter.next();
assert "addBook".equal s( node. get Narme() );
assert El enent Ki nd. METHOD. equal s( node. getKi nd() );

node = nodelter. next();

/lassum ng the default paranmeter nane provider is used
assert "arg0".equal s( node. get Nane() );

assert El ement Ki nd. PARAVETER. equal s( node. getKind() );

assert fal se == nodelter.hasNext();

Assuming the following invocation of addBook() is subject to method parameter validation:

| i brary. addBook( book) ;

Then one ConstraintViol ati on object would be returned by Executabl eval i dat or. val i dat ePar anet er s()
which satisfies the following assertions:

/lassum ng an english |ocale, the interpol ated nmessage is returned
assert "may not be null or enpty".equal s( constraintViolation.getMessage() );

assert library == constraintViol ati on. get Root Bean();

assert Library.class == constraintViol ati on. get Root BeanCl ass() ;

assert book == constraintViolation.getlLeafBean();

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

assert new Cbject[]{ book }.equal s( constraintViolation. get Execut abl eParaneters() );
assert null == constraintViolation.get Execut abl eRet urnVal ue();

It erat or <Node> nodelter = constraintViolation.getPropertyPath().iterator();

Node node = nodelter.next();
assert "addBook".equal s( node. get Name() );
assert El enment Ki nd. METHOD. equal s( node. getKi nd() );

node = nodelter.next();

//assum ng the default paraneter name provider is used
assert "arg0".equal s( node.get Nane() );

assert El enent Ki nd. PARAMETER. equal s( node. getKi nd() );

node = nodelter. next();
assert "title".equal s( node.get Nane() );
assert El enent Ki nd. PROPERTY. equal s( node. getKi nd() );

assert fal se == nodelter.hasNext();

Assuming the following invocation of User. renewPassword() is subject to method parameter validation and the
@ dAndNewPasswor dsDi f f er ent constraint is violated:

User user =[...];
user.renewPassword("foo",

foo", "foo");

Then one ConstraintViol ation object would be returned by Execut abl eval i dat or. val i dat ePar anet er s()
which satisfies the following assertions:

assert user == constraintViolation. get Root Bean();
assert User.class == constraintViol ati on. get Root BeanCd ass();
assert user == getLeafBean();
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assert new Object[]{ "foo", "foo", "foo" }.equal s( constraintViolation.getlnvalidValue() );
assert new Object[]{ "foo", "foo", "foo" }.equal s( constraintViolation.getExecutabl eParaneters() );
assert null == constraintViolation.get Execut abl eRet urnVal ue();

It erat or <Node> nodelter = constraintViolation.getPropertyPath().iterator();

Node node = nodelter.next();
assert "renewPassword". equal s( node. get Nane() );
assert El ement Ki nd. METHOD. equal s( node. getKi nd() );

node = nodelter.next();
assert "<cross-paraneter>" == node. get Nane();
assert El ement Ki nd. CROSS_PARAMETER. equal s( node. getKi nd() );

assert fal se == nodelter.hasNext();

Assuming the following invocation of the Li brary constructor accepting a list of books is subject to constructor
parameter validation:

Li brary anot herLibrary = new Library(null);

Then one  ConstraintViolation object  would be  returned by Execut abl eVal i dat -
or.val i dat eConst r uct or Par anet er s() which satisfies the following assertions:

//lassum ng an english locale, the interpol ated nmessage i s returned
assert "may not be null".equal s( constraintViol ati on. get Message() )

assert null == constraintViolation.getRootBean();

assert Library.class == constraintViol ati on. get Root BeanCl ass();
assert null == constraintViolation.getLeafBean();

assert null == constraintViolation.getlnvalidVal ue();

assert new Object[]{ null }.equal s( constraintViolation. get Executabl eParaneters() );
assert null == constraintViolation. get Execut abl eRet urnVal ue();

I t erat or <Node> nodelter = constraintViolation.getPropertyPath().iterator();
Node node = nodelter.next();

assert "Library".equal s( node. get Narme() );

assert El enent Ki nd. CONSTRUCTOR. equal s( node. get Ki nd() );

node = nodelter. next();

/lassum ng the default paranmeter nane provider is used

assert "arg0".equal s( node. get Nane() );

assert El ement Ki nd. PARAVETER. equal s( node. getKind() );

assert false == nodelter.hasNext();

Assuming the following invocation of get Most Popul ar BookPer Aut hor () is subject to method return value valida-
tion and returns a Map containing one entry with key aut hor and value book:

Map<Aut hor, Book> nbst Popul ar BookPer Aut hor = |i brary. get Most Popul ar BookPer Aut hor () ;

Then one ConstraintViol ati on object would be returned by Execut abl eval i dat or. val i dat eRet ur nval ue()
which satisfies the following assertions:

//assum ng an english locale, the interpol ated message i s returned
assert "may not be null or enpty".equal s( constraintViolation.getMessage() );

1.1 Find 111



Validation APls

assert library == constraintViol ati on. get Root Bean() ;

assert Library.class == constraintViol ati on. get Root BeanCl ass() ;

assert book == constraintViol ation. get Leaf Bean();

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

assert null == constraintViolation.get Executabl eParaneters();

assert nost Popul ar BookPer Aut hor == constrai nt Vi ol ati on. get Execut abl eRet ur nVal ue() ;

It erat or<Node> nodelter = constraintViolation.getPropertyPath().iterator();

Node node = nodelter.next();
assert "get Most Popul ar BookPer Aut hor " . equal s( node. get Nane() );
assert El enent Ki nd. METHOD. equal s( node. getKi nd() );

node = nodelter.next();
assert "<return val ue>" == node. get Nane();
assert El enent Ki nd. RETURN_VALUE. equal s( node. getKi nd() );

node = nodelter.next();

assert "title".equal s( node.get Nane() );

assert El enment Ki nd. PROPERTY. equal s( node. getKi nd() );
assert aut hor. equal s( node. getKey() );

assert true == node.islnlterable();

assert false == nodelter. hasNext();

Assuming the following invocation of the Li brary default constructor is subject to constructor return value valida-

tion and returns an instance which violates the @ubl i cLi brary constraint:

Li brary publicLibrary = new Library();

Then one  ConstraintViolation object  would be  returned by
or. val i dat eConst r uct or Ret ur nval ue() which satisfies the following assertions:

assert null == constraintViolation. get RootBean();

assert Library.class == constraintViol ati on. get Root BeanCl ass() ;
assert publicLibrary == constraintViol ation. getLeaf Bean();

assert publicLibrary == constraintViol ation. getlnvalidVal ue();
assert null == constraintViolation. get Execut abl eParaneters();
assert library == constraintViol ati on. get Execut abl eRet ur nVal ue() ;

It erat or<Node> nodelter = constraintViolation.getPropertyPath().iterator();
Node node = nodelter.next();

assert "Library".equal s( node. get Narme() );

assert El enent Ki nd. CONSTRUCTOR. equal s( node. get Ki nd() );

node = nodelter. next();

assert "<return val ue>" == node. get Nane();

assert El enent Ki nd. RETURN_VALUE. equal s( node. getKi nd() );

assert fal se == nodelter.hasNext();

5.3. Message interpolation

Execut abl eval i dat -

A message interpolator is responsible for transforming the so called message descriptor specified via the message

attribute of the constraint into afully expanded, human-readable error message.
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5.3.1. Default message interpolation

Every conforming Bean Vaidation implementation includes a default message interpolator which has to comply
with the algorithm defined here to interpolate message descriptors. As precondition for message interpolation the
following applies:

» Each constraint defines a message descriptor viaits message property.
« Every constraint definition defines a default message descriptor for that constraint.
« Messages can be overridden at constraint declaration time by setting the mressage property on the constraint.

The message descriptor is a string literal and may contain one or more message parameters or expressions. Mes-
sage parameters and expressions are string literals enclosed in {} or ${} respectively. The following character es-

caping rules apply:

» \{ isconsidered asthe literal { instead of being considered as the beginning of a message parameter
e \} isconsidered asthelitera } instead of being considered as the end of a message parameter

e \\ isconsidered asthe litera \ instead of being considered as the escaping character

* \sisconsidered astheliteral $ instead of being considered as the beginning of a message expression

Below are two examples using message parameters and expressions. The second is evaluated using Expression
Language as defined in Section 5.3.1.3.

Example 5.8. M essage using parameters

Val ue nmust be between {m n} and {max}

Example 5.9. M essage using expressions

Miust be greater than ${inclusive == true ? 'or equal to ' : ''}{value}

5.3.1.1. Default message interpolation 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 Val 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 Section 5.3.1.2). If a property is found, the message para-
meter is replaced with the property value in the message string. Step 1 is applied recursively until no replace-
ment is performed (i.e. a message parameter value can itself contain a message parameter).
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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 Section 5.3.1.2). If a property is found, the mes-
sage parameter is replaced with the property value in the message string. Contrary to step 1, step 2 is not pro-
cessed recursively.

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 are replaced by the value of that attribute in the constraint declaration. Parameter interpolation has
precedence over message expressions. For example for the message descriptor ${val ue}, trying to evaluate
{val ue} asmessage parameter has precedence over evaluating ${ val ue} as message expression.

5. Message expressions are extracted from the message string and evaluated using Expression Language. See
also Section 5.3.1.3.

Note

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 interpolated further.

Note

The precedence of message parameter over expression interpolation ensures backwards compatibility to
Bean Validation 1.0.

5.3.1.2. Locale for default message interpolation

The locale to be used for message interpolation is defined as following:

e if thelocale is passed explicitly to the interpolator method viai nt er pol ate(String, Context, Locale), this
provided instance is used.

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

5.3.1.3. Message expressions using Expression Language (EL)

The default message interpolation allows the use of Expression Language (EL) as defined in JSR 341. Expressions
to be evaluated by EL need to be enclosed in ${} within the message descriptor. The following properties and
beans have to be made available in the EL context:

« the attribute values of the constraint declaration mapped to their attribute name
« thevalidated value mapped under the nameval i dat edVal ue.

e a bean mapped to the name formatter exposing the vararg method format (String format, Object...
ar gs) . This method must behave likej ava. util.Formatter.format (String format, Cbject... args). The
locale used for formatting is defined by Section 5.3.1.2. Thef or mat t er bean allows to format property values,
for example in the case of the validated value being 98.12345678, ${formatter. format (' %4$.2f', valid-

1.1 Find 114



Validation APls

at edval ue) } would format it to 98.12 (two digits after the decimal point, where the use of '.' vs'," would be loc-
ale specific).

If an exception occurs during message interpolation, e.g. due invalid expressions or references to an unknown prop-
erty, the message expression stays unchanged.

5.3.2. 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.

~
*

I R S

~

Interpol ates a given constraint violation nessage.

<p/ >

I mpl enent ati ons shoul d be as tol erant as possi bl e on syntax errors.
I npl erent ati ons nust be thread-safe.

@ut hor Enmanuel Bernard
@ut hor Hardy Ferentschik

public interface Messagel nterpol ator {

/**

* | nterpol ates the message tenpl ate based on the constraint validation context.
* <p/>

* The locale is defaulted according to the {@ode Messagel nterpol ator}
* inplementati on. See the inplenentation docunentation for nore detail.
*

* @aram nessageTenpl ate the nessage to interpol ate

* @aram context contextual information related to the interpolation

*

* @eturn interpol ated error nessage

*/

String interpolate(String nessageTenpl ate, Context context);

*

/
Interpol ates the nessage tenpl ate based on the constraint validation context.
The { @ode Local e} used is provided as a paraneter.

@ar am nessageTenpl ate the nmessage to interpol ate
@ar am cont ext contextual information related to the interpolation
@aram | ocal e the locale targeted for the nmessage

@eturn interpol ated error nessage

EE R S T R I

~

String interpolate(String messageTenpl ate, Context context, Locale |ocale);

/**
* Information related to the interpolation context.
*/
i nterface Context {
/**
* @eturn {@ink ConstraintDescriptor} corresponding to the constraint being validated
*/
Constrai nt Descri pt or <?> get Constrai nt Descri ptor();

/**

* @eturn val ue being validated
@[]
(bj ect get Val i dat edVal ue();

/**
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Returns an instance of the specified type allow ng access to
provi der-specific APlIs. If the Bean Validation provider

i mpl enent ati on does not support the specified class,

{@ink ValidationException} is thrown.

@aramtype the class of the object to be returned

@eturn an instance of the specified class

@hrows Validati onException if the provider does not support the call
* @ince 1.1

*/

<T> T unw ap(C ass<T> type);

nessageTenpl at e iS the value of the message attribute of the constraint declaration or provided to the Con-
strai nt Val i dat or Cont ext methods.

The cont ext object contains contextual information related to the interpolation.

get Const rai nt Descri ptor () returns the Constrai nt Descri pt or object representing the metadata of the failing
constraint (see Chapter 6).

get Val i dat edVval ue() returnsthe value being validated.

Messagel nterpol ator. i nterpol ate(String, Context) iSinvoked for each constraint violation report generated.
The default Local e isimplementation specific.

Messagel nterpol ator.interpol ate(String, Context, Locale) can beinvoked by a wrapping Messagel nter -
pol ator to enforce a specific Local e value by bypassing or overriding the default Local e strategy (see Ex-
ample 5.10).

A message interpolator implementation must be thread-safe.

The message interpolator is provided to the validatorFactory a construction time using Configura-
ti on. messagel nt er pol at or (Messagel nt er pol at or) . This message interpolator is shared by all vali dat or ob-
jects generated 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 () .

If the interpolation process |eads to an exception, the exception iswrapped into aval i dat i onExcept i on.

5.3.3. Examples

These examples describe message interpolation based on the default message interpolator's built-in messages (see
Appendix B), and the val i dat i onMessages. properties file shown in table Table 5.3. The current locale is as-
sumed English.

/] Val i dati onMessages. properties
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nyapp. creditcard. error=credit card nunber not valid

Table 5.3. message inter polation

Failing constraint declaration interpolated message
@lot Nul | must not be null
@hx( 30) must be less than or equal to 30

@i ze(mi n=5, max=15, nessage="Key nust have  Key must have{5} \ {15} characters
\W{{m n}\\} \\ \\{{nmax}\\} characters")

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

@r edi t Car d( message={ nyapp. credi tcard. 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 5.5 for more details on the APIs.

Example 5.10. Use M essagel nter polator to use a specific L ocale value

/**
* Del egates to a Messagelnterpol ator inplenentation but enforces a given Local e
*/
public class Local eSpeci fi cMessagel nterpol ator inplenents Messagel nterpol ator {
private final Messagel nterpol ator defaultlnterpol ator;
private final Local e defaultLocale;

publ i c Local eSpeci fi cMessagel nt er pol at or (Messagel nterpol ator interpolator, Locale |ocale) {

this.defaul tLocale = | ocal e;
this.defaul tlnterpolator = interpolator;
}
/**
* enforces the |ocale passed to the interpol ator
*/

public String interpolate(String nessage,
Cont ext context) {
return defaul tlnterpol ator.interpol at e(mressage,
cont ext,
this. defaul t Local e);

}

/1 no real use, inplenmented for conpleteness
public String interpolate(String nessage,
Cont ext context,
Local e I ocale) {
return defaultlnterpol ator.interpol at e(message, context, |ocale);

Local e | ocal e = get MyCurrent Local e();

Messagel nter pol 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);

1.1 Find 117



Validation APls

Val i dator 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 t0 provide a user specific default locale.

Example 5.11. Contextual container possible Messagel nt er pol at or implementation

public class Contextual Messagel nterpol ator inplenents Messagel nterpol ator {
private final Messagelnterpol ator del egate;

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

public String interpolate(String nessage, Context context) {
Local e | ocal e = Cont ai ner. get Manager () . get User Local e() ;
return this.del egate.interpol at e(
nmessage, context, locale );

}

public String interpolate(String nessage, Context context, Locale locale) {
return this.del egate.interpol ate(nessage, context, |ocale);
}

//Build the ValidatorFactory
Configuration<?> configuration = Validation.byDefaultProvider().configure();
Val i dator Factory factory = configuration
. messagel nt er pol at or (
new Cont ext ual Messagel nt er pol at or (
configuration. get Def aul t Messagel nterpolator() ) )
. bui I dval i dat or Factory();

/1 The container uses the factory to validate constraints using the specific Messagel nterpol ator
Val i dator validator = factory.getValidator();

5.4. Triggering method validation

Bean Validation itself doesn't trigger the evaluation of method constraints. That is, just annotating any methods or
constructors with parameter or return value constraints doesn't automatically enforce these constraints, just as an-
notating any fields or properties with bean constraints doesn't enforce these either.

Instead method constraints must be validated by invoking the appropriate methods on
j avax. val i dati on. execut abl e. Execut abl eval i dat or. Typically this won't happen by manually calling these
methods but rather automatically upon invocation of the constrained methods or constructors, using approaches and
techniques such as CDI/EJB interceptors, aspect-oriented programming or dynamic proxies.
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The validation of method / constructor constraints comprises the following steps:

« Intercept the method call to be validated

 Vadidate the parameter values provided by the method caler using Executabl evalidat-
or.val i dat eParanet ers() Or Execut abl eVal i dat or. val i dat eConstruct or Paraneters().

e If this validation yields a non-empty set of constraint violations, throw a Constrai nt Vi ol ati onExcepti on
wrapping the violations. Otherwise proceed with the actual method invocation.

e Validate the result returned by the invoked method using Execut abl eval i dat or . val i dat eRet ur nVal ue() Or
Execut abl eVal i dat or . val i dat eConst ruct or Ret urnVal ue() .

e If this validation yields a non-empty set of constraint violations, throw a Constrai nt Vi ol ati onExcepti on
wrapping the violations. Otherwise return the invocation result to the method caller.

By throwing a Const rai nt Vi ol ati onExcept i on if either of the validation steps fails, it is ensured that the control
flow

» only arrives at the method's body if the caller has satisfied the method's preconditions and
< only returnsto the method caler if the method's postconditions are guaranteed.

By default, integrators intercept and validate methods hosting either a constraint or being marked for cascaded val-
idation (@val i d) whether it be on the method itself or on any of its parameters. The Def aul t group is used for val-
idation out of the box.

Integrators are encouraged to use Bean Validation's metadata APl to find whether or not a method or a constructor
should be intercepted. This guarantees that XML descriptors as well as future mapping strategies are taken into ac-
count. Note that the metadata APl does not take into account the fact that a method or constructor validation has
been enabled or disabled by the techniques described in Section 10.1.2.

Here is an example of what such metadata usage would be:

Example 5.12. Using metadata API to figure out if method inter ception isrequired

/| For met hods

/1 is there any constrained method on this type
/1 assuming we don't validate on getter execution
publ i c bool ean i ntercept Met hods(d ass<?> type) {

}

/1 is this method constrained
publ i c bool ean intercept Met hod(Cl ass<?> type, Method nethod) {
BeanDescri pt or bean = val i dator. get Constrai ntsForC ass( type );
Met hodDescri pt or net hodDescri ptor = bean. get Constr ai nt sFor Met hod(
met hod. get Nane(), nethod. get Par anet er Types() );
return met hodDescriptor != null;

return validator. get ConstraintsForC ass( type ).getConstrai nedvet hods(Met hodType. NON_CGETTER) . si ze()

}

/1 shoul d nethod paraneters be validated
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publ i ¢ bool ean requiresParanet ersVal i dation(Cd ass<?> type, Method net hod) {
BeanDescri ptor bean = val i dator. get ConstraintsFord ass( type );
Met hodDescri ptor met hodDescri ptor = bean. get Const rai nt sFor Met hod(
met hod. get Nane(), method. get Par anet er Types() );
if ( nethodDescriptor != null ) {
return met hodDescri pt or. hasConst r ai nedPar anet er s() ;

}
el se {

return false;
}

}

/1 should nethod return val ue be validated?
publ i c bool ean requiresReturnVal ueVal i dati on(Cl ass<?> type, Method nethod) {
BeanDescri ptor bean = val i dator. get ConstraintsFord ass( type );
Met hodDescri pt or net hodDescri ptor = bean. get Constr ai nt sFor Met hod(
met hod. get Nane(), nethod. get Par anet er Types() );
if ( nethodDescriptor !'= null ) {
return met hodDescri pt or. hasConst r ai nedRet ur nVal ue() ;

}
el se {

return fal se;
}

Example 5.13. Using metadata API to figure out if constructor interception isrequired

/! For constructors

/1 is there any constrained constructor on this type

publ i c <T> bool ean i ntercept Constructors(C ass<T> type) {
BeanDescri pt or bean = val i dator. get Constrai ntsFord ass( type );
return bean. get Constrai nedConstructors().size() > 0;

}

/1 is this constructor constrained
public <T> bool ean i ntercept Constructor(C ass<T> type, Constructor<T> ctor) {
BeanDescri pt or bean = val i dator. get Constrai ntsFord ass( type );
Construct orDescri ptor constructorDescriptor = bean. get Const rai nt sFor Const ruct or (
ctor. get Par anet er Types() );
return constructorDescriptor !'= null;

}

/'l shoul d constructor paraneters be validated
publ i c <T> bool ean requiresParanetersValidation(Cl ass<T> type, Constructor<T> ctor) {
BeanDescri ptor bean = val i dator. get ConstraintsFord ass( type );
Construct or Descri ptor constructorDescriptor = bean. get Const rai nt sFor Const ruct or (
ctor. get Paranet er Types() );
if ( constructorDescriptor !'= null ) {
return constructorDescriptor. hasConstrai nedParaneters();

}
el se {

return fal se;
}

}

/'l shoul d constructor return val ue be validated?
publ i c <T> bool ean requiresReturnVal ueVal i dati on(Cl ass<T> type, Constructor<T> ctor) {
BeanDescri ptor bean = validator. get Constrai ntsFord ass( type );
ConstructorDescri ptor constructorDescriptor = bean. get Constrai nt sFor Const ruct or (
ctor.get Nane(),
ctor. get Paranet er Types()
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)
if ( constructorDescriptor != null ) {
return constructorDescriptor. hasConstrai nedRet urnVal ue();

}

el se {
return fal se;
}

Note

Cdlls to the metadata API is likely only going to be needed during the initialization phase of the intercep-
tion framework. Results can then be cached.

Note

Only methods or constructors intercepted by the underlying interception technology can be validated.

The integration technology must put the validation interceptor as late as possible (if not last) in the interception
stack. In particular, validation of parameters should be done after the security and transaction start logic. Likewise,
return value validation should be done before the transaction stop logic. Putting the validation interceptor as late as
possible in the stack ensures this.

Why have the validation inter ceptor after other interceptors?

There are several reasons for delaying validation compared to other interceptors:

¢ Youdon't want to start business code before security has been cleared
* You might need transaction support in your validations
e Youwant transaction to fail if the return valueisinvalid

e Generaly speaking, it makes more sense to apply technical layers around the more business focused
constraints

5.5. 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
» choose a specific implementation

e extensibility: an application using a specific provider implementation can use specific configurations
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» share and reuse of metadata across val i dat or S

¢ |eave as much freedom as possible to implementations

e provide integration mechanismsto Java EE (starting from version 6) and other containers
e type safety

The main artifacts involved in the bootstrap process are:

* Vvalidation: APl entry point. Lets you optionally define the Bean Validation provider targeted as well as a pro-
vider resolution strategy. Val i dat i on generates Confi 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 gurati on must be provided by Bean Validation providers. This sub interface typically hosts
provider specific configurations.

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

e META-INF/validation. xn : aconfiguration file Bean Validation users can use to customize the configuration
of the default val i dat or Fact ory.

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

5.5.1. 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 5.14. Simple Bean Validation bootstrap sequence

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

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

//when the application shuts down, close ValidatorFactory
factory.close();

The val i dat or Fact or y object isthread-safe. Building val i dat or instances istypicaly a cheap operation. Building
aVal i dat or Fact ory istypically more expensive. Make sure to check your Bean Validation implementation docu-
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mentation for more accurate details.

The second example shows how a container can customize some Bean Validator resource handling to match its
own behavior.

Example 5.15. Customize message resolution, traversable resolver, constraint Validator factory and
parameter name provider implementation

//some custom zation froma contai ner
Val i dator Factory factory = Validation
. byDef aul t Provi der (). configure()
. messagel nt er pol at or ( new Cont ai ner Messagel nter pol ator () )
.constraintVal i dat or Fact ory( new Cont ai ner Conponent Const r ai nt Val i dat or Factory() )
.traversabl eResol ver ( new JPAAwar eTr aver sabl eResol ver () )
. par arret er NarrePr ovi der ( new Annot at i onBasedPar anet er NamePr ovi der () )
. bui I dval i dat or Factory();

/Il cache the factory sonewhere
Val i dator validator = factory.getValidator();

//when the application shuts down, close ValidatorFactory
factory.cl ose();

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

Example 5.16. Customize the Bean Validation provider resolution mechanism

[/ osgi environment
Val i dator Factory factory = Validation
. byDef aul t Pr ovi der ()
. provi der Resol ver ( new OSG Servi ceDi scoverer() )
.configure()
. bui I dval i dat or Factory();

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

/I when the bundl e shuts down, close ValidatorFactory
factory.cl ose();

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 5.17. Use a specific provider and add specific configuration

Val i dator Factory factory = Validation
. byProvi der ( ACMEProvider.class ) //chose a specific provider
.configure()
. messagel nt er pol at or ( new Cont ai ner Messagel nterpolator() ) //default configuration option
. addConst rai nt (Addr ess. cl ass, custontConstrai ntDescriptor) //ACME specific nethod
. bui I dval i dat or Factory();
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//same initialization deconposing calls
ACMEConf i gur ati on acrmeConfiguration = Validation
. byProvi der (  ACMEPr ovi der. cl ass )

.configure();

Val i dator Factory factory = acneConfiguration
. messagel nt er pol at or ( new Cont ai ner Messagel nterpol ator() ) //default configuration option
. addConst rai nt (Addr ess. cl ass, custontConstrai ntDescriptor) //ACME specific nethod
. bui I dval i dat or Factory();

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

/**
* Programmatical ly add constraints. Specific to the ACVE provider.
*/
ACMEConf i gurati on addConstraint (C ass<?> entity,
ACMEConst r ai nt Descri ptor constraintDescriptor);
}

/**

* ACME validation provider
* Note how ACMEConfi gurati on and ACMEProvi der are |inked together
* via the generic paraneter.
“f
public class ACMEProvi der inplenents ValidationProvider<ACMECoONnfi gurati on> {
[...]
}

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

Example 5.18. Use a specific M essagel nter polator instance for a given Validator

Val i dator Factory factory = [...];

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

DE

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 way, 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.

5.5.2. 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 etc.). Clients
should cache val i dat or Fact ory objects and reuse them for optimal performances. The APl is designed to allow
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implementors to share constraint metadata in val i dat or Fact ory. Val i dat or Fact ory instances must be closed (by
calling the cl ose() method) by its creator when no longer in use.

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

Example 5.19. Validator Factory interface

*

Factory returning initialized {@ode Validator} instances.
<p/ >
I mpl ement ati ons are thread-safe and instances are typically cached and reused.

@ut hor Enmanuel Bernard
@ut hor Gunnar Mrling
@ut hor Hardy Ferentschik

L . S T N R

-~

public interface ValidatorFactory {

/**

* Returns an initialized {@ink Validator} instance using the

* factory defaults for nessage interpol ator, traversable resol ver

* and constraint validator factory.

* <p/>

* Val i dator instances can be pool ed and shared by the inplenentation.
*

* @eturn an initialized {@ode Validator} instance

*/

Val i dator getValidator();

/**

* Defines a new validator context and returns a {@ode Validator}
* conpliant this new context.
*
* @eturn a {@ink ValidatorContext} instance
“f
Val i dat or Cont ext usi ngCont ext ();

*

/
Returns the {@ink Messagel nterpol ator} instance configured at
initialization time for the {@ode Vali datorFactory}.
This is the instance used by {@ink #getValidator()}.

E

* @eturn {@ode Messagel nterpol ator} instance
*/
Messagel nt er pol at or get Messagel nterpol ator();

*

/
Returns the {@ink Traversabl eResol ver} instance configured
at initialization time for the {@ode Vali datorFactory}.
This is the instance used by {@ink #getValidator()}.

@eturn {@ode Traversabl eResol ver} instance

L T

~

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

/**

* Returns the {@ink ConstraintValidatorFactory} instance
* configured at initialization time for the

* {@ode Vali datorFactory}.

* This is the instance used by {@ink #getValidator()}.

*

* @eturn {@ode ConstraintValidatorFactory} instance

*/
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Constraint Val i dat or Fact ory get Constrai nt Val i dat or Factory();

*

/
Returns the {@i nk Paranet er NameProvi der} instance configured at
initialization time for the { @ode Vali datorFactory}.

This is the instance used by #getValidator().

@eturn { @ode Paraneter NanmeProvi der} instance

@ince 1.1

L S S T N R

-~

Par anmet er NamePr ovi der get Par anet er NanePr ovi der () ;

*

/
Returns an instance of the specified type allow ng access to
provi der-specific APIs. If the Bean Validation provider

i mpl enent ati on does not support the specified class, a
{@ode ValidationException} is thrown.

@aram type the class of the object to be returned

@eturn an instance of the specified class

@hrows ValidationException if the provi der does not
support the call.

L R D S . S I

~

public <T> T unw ap(d ass<T> type);

/**

* O oses the {@ode ValidatorFactory} instance.
*

* After the {@ode ValidatorFactory} instance is closed, calling the follow ng

* methods is not allowed:

* o<yl >

* <li >met hods of this {@ode ValidatorFactory} instance</I|i>

* <li>nethods of {@ink Validator} instances created by this {@ode ValidatorFactory}</li>
* <ful >

* @ince 1.1

/
public void close();

A Val i dat or Fact ory is provided by a Conf i gur ati on object.
unw ap() IS provided as away to access objects of a given type specific to a Bean Validation provider typically as

acomplement to the val i dat or Fact ory contract. Using this method makes your code non portable.

Example 5.20. Using unwr ap to access a provider specific contract

[1if using the ACME provider
ACMEVal i dat or Fact ory acneFactory = factory.unw ap( ACMEVal i dat or Fact ory. cl ass);
acneFactory. set SpecificConfiguration( [...] );

cl ose() closesthe vali dat or Fact ory instance which becomes unavailable and should be immediately discarded.
Thisisalso true of al the val i dat or instances it has spawned. The behavior is undefined and non portable if these
instances are used after the val i dat or Fact or y has been closed.

get Messagel nt er pol at or () returns the Messagel nt er pol at or instance configured during the initialization of the
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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.

get Traver sabl eResol ver () returns the Traver sabl eResol ver 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 Traver sabl eResol ver wrapping the one
from the val i dat or Fact ory.

get Const rai nt Val i dat or Fact ory() returnsthe Const rai nt Val i dat or Fact ory instance configured during the ini-
tialization of the val i dat or Fact ory. It is particularly useful to build aval i dat or specific Const rai nt Val i dat or -
Fact or y Wrapping the one from the val i dat or Fact ory.

get Par anet er NamePr ovi der () returns the par anet er NanePr ovi der 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 Par anet er NamePr ovi der wrapping
the one from the val i dat or Fact ory.

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. This is used to customize the Messagel nt erpol ator, the Traversabl eResol ver, Paraneter-
NanePr ovi der Or the Const rai nt Val i dat or Fact ory.

Example 5.21. Validator Context interface

~
*

L S R T I R S BN

-~

Represents the context that is used to create {@ink Validator}
i nst ances.

A client may use nethods of the {@ode ValidatorContext} returned by
{@ink ValidatorFactory#usi ngContext()} to custom ze

the context used to create {@ode Validator} instances

(for instance establish different nessage interpolators or
traversabl e resol vers).

@ut hor Emmanuel Bernard
@ut hor Gunnar Morling

public interface ValidatorContext {

*

/
Defi nes the nmessage interpol ator inplenentation used by the
{@ink Validator}.

<p/ >

If not set or if {@ode null} is passed as a paraneter,

the message interpolator of the {@ink ValidatorFactory}

i s used.

@ar am nessagel nterpol ator the {@ink Messagelnterpol ator} used by the { @ode Validator}

L S T S I

-~

@eturn self follow ng the chaining nethod pattern

Val i dat or Cont ext nmessagel nt er pol at or (Messagel nt er pol at or nessagel nt er pol at or) ;

*

/
Defines the traversabl e resol ver inplenentation used by the
{@ink Validator}.

<p/ >

If not set or if {@ode null} is passed as a paraneter,

the traversable resolver of the {@ink ValidatorFactory} is used.

@aram traver sabl eResol ver the {@ode Traversabl eResol ver} used by the { @ode Val i dator}
@eturn self follow ng the chaining nethod pattern

L S T R R

~
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Val i dat or Cont ext traver sabl eResol ver (Tr aver sabl eResol ver traversabl eResol ver);

*

/
Defines the constraint validator factory inplenentation used by the
{@ink Validator}.

If not set or if {@ode null} is passed as a paraneter,

the constraint validator factory of the {@ink ValidatorFactory} is used.

@aram factory the {@ink ConstraintValidatorFactory} used by the { @ode Validator}
@eturn self follow ng the chaining nethod pattern

L S S T N R

-~

Val i dat or Cont ext constrai nt Val i dat or Fact or y( Constrai nt Val i dat or Factory factory);

*

/
Defines the paraneter nane provider inplenentation used by the

{@ink Validator}. If not set or if {@ode null} is passed as a paraneter,
the paraneter nane provider of the {@ink ValidatorFactory} is used.

@ar am par anet er NanePr ovi der paranet er nane provider inplenmentation.
@eturn self follow ng the chaining nethod pattern

@ince 1.1

L S O T R R

~

Val i dat or Cont ext par anmet er NamePr ovi der ( Par amet er NamePr ovi der par anmet er NamePr ovi der) ;

/**

* Returns an initialized {@ink Validator} instance respecting the defined state.

* {@ode Validator} instances can be pool ed and shared by the inpl enentation.
*

* @eturn contextualized { @ode Validator}
=
Val i dat or get Validator();

The Messagel nterpol at or, the Traversabl eResol ver, the Constrai nt Val i dat or Factory or the Paraneter-
NarmeProvider passed to the validatorContext are used instead of the VvalidatorFactory's
Messagel nt er pol ator, Traversabl eResol ver, ConstraintValidatorFactory OF Parameter NameProvi der in-
stances.

Example 5.22. Use of Validator Factory

Val i dator Factory factory =[...];

Val i dat or val i dator 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 JPATraver sabl eResol ver() )
.getValidator();

See Example 5.10 for an example using Vval i dat or Fact ory. get Messagel nt er pol at or ().

5.5.3. Configuration

The responsibility of the Confi guration isto collect configuration information, to determine the correct provider
implementation and to delegate the val i dat or Fact ory creation to the seleced provider. More concretely Confi g-
urat i on letsyou define:
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e the message interpolator instance

* thetraversable resolver instance

e the constraint validator factory instance

» the parameter name provider instance

e XML constraint mappings

e provider specific properties

e whether or not META- I NF/ val i dat i on. xnl isconsidered

Confi gur ati on does provide a Messagel nt er pol at or implementation following the default Bean Validation mes-
sagel nt er pol at or rulesas defined in Section 5.3.1. Y ou can access it 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 delegate to the standard Messagel n-
terpol ator (see Section 5.3.2 and an example making use of get Def aul t Messagel nterpol ator() in Ex-
ample 5.11).

Conf i gurati on does provide a Tr aver sabl eResol ver implementation following the default Bean Validation Tr a-
ver sabl eResol ver rulesas defined in Section 4.6.3. Y ou can access it by calling get Def aul t Tr aver sabl eResol v-
er (). Such an implementation is useful to let a custom Tr aver sabl eResol ver delegate to the standard Tr aver sa-
bl eResol ver.

Conf i gurat i on does provide a Const r ai nt Val i dat or Fact ory implementation following the default Bean Valida-
tion Const rai nt Val i dat or Fact ory rules as defined in Section 3.5. You can access it by calling get Def aul t Con-
strai nt Val i dat or Fact ory(). Such an implementation is useful to let a custom Const r ai nt Val i dat or Fact ory
delegate to the standard Const r ai nt Val i dat or Fact ory.

Confi guration does provide a Par anet er NamePr ovi der implementation following the default Bean Validation
Par anet er NamePr ovi der rules as defined in Section 4.5.2.2. You can access it by calling get Def aul t Par anet er -
NarePr ovi der () . Such an implementation is useful to let a custom Par anet er NamePr ovi der delegate to the stand-
ard Par anet er NanePr ovi der .

Via get Boot st rapConf i gurati on(), Confi guration alSo exposes data stored in META- 1 NF/ val i dati on. xm (See
Section 5.5.6). This is particularly useful for containers wishing to control the instance creation and life cycle
(moreinformation at Section 5.5.7).

Note

Boot st rapConf i gur ati on. get Def aul t Val i dat edExecut abl eTypes() and Boot st r apConf i gur a-
tion. i sExecutabl eVval i dati onEnabl ed() are not used by the Bean Validation engine but exposed here
for interception technologies - see Section 10.1.2.

Using addMappi ng() , additional constraint mapping XML descriptors can be added to the configuration (see Sec-
tion 55.6). The given input streams should support the nark() and reset() methods defined by
java.io. | nput Stream Streams not supporting the mar k() and reset () methods will be wrapped with an | nput -
St r eamimplementation supporting these methods by the Bean Validation provider in order to allow the streams to
be read several times.
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Clients call confi gurati on. bui | dval i dat or Fact ory() to retrieve the initialized val i dat or Fact ory instance. It is
legal to invoke bui | dval i dat or Fact ory() Severa times, e.g. in order to retrieval several val i dat or Factory in-
stances with a dightly different configuration (see Example 5.27).

Example 5.23. Configuration and BootstrapConfiguration interfaces

~
L S T I I I S I N D I T T I R I D S R T R R R R I

-~

*

Recei ves configuration infornation, selects the appropriate
Bean Val i dati on provider and builds the appropriate {@ink ValidatorFactory}.
<p/ >
Usage:
<pr 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/ >
By default, the configuration information is retrieved from
{@ode META-I1NF/validation.xm}.
It is possible to override the configuration retrieved fromthe XM. file
by using one or nore of the {@ode Configuration} nethods.
<p/ >
The {@ink ValidationProviderResolver} is specified at configuration tine
(see {@ink ValidationProvider}).
If none is explicitly requested, the default {@ode ValidationProvi derResol ver} is used.
<p/ >
The provider is selected in the follow ng way:
<ul >
<li>f a specific provider is requested programmatically using
{@ink Validation#byProvider(C ass)}, find the first provider inplenenting
the provider class requested and use it</li>
<li>f a specific provider is requested in {@ode META-INF/validation.xm}>,
find the first provider inplenenting the provider class requested and use it</li>
<l i >ot herwi se, use the first provider returned by the {@ode ValidationProviderResol ver}</li>
</ ul >
<p/ >
I npl erent ati ons are not meant to be thread-safe.

@ut hor Enmanuel Bernard
@ut hor Gunnar Morling
@ut hor Hardy Ferentschik

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

/**

* | gnores data fromthe {@ode META-INF/validation.xm} file if this
* nmethod is called.

* <p/>

* This method is typically useful for containers that parse

* {@ode META-INF/validation.xm} thenselves and pass the infornmation
* via the {@ode Configuration} nethods.

*

* @eturn {@ode this} follow ng the chaining nmethod pattern.

*/

T i gnoreXm Configuration();

/**

* Defines the nessage interpolator used. Has priority over the configuration
* based nessage interpol ator.

* <p/>

* |f {@ode null} is passed, the default nessage interpolator is used

*

(defined in XML or the specification default).
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*

* @araminterpol ator nessage interpolator inplenmentation
* @eturn {@ode this} follow ng the chaining nethod 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.

* <p/>

* |f {@ode null} is passed, the default traversable resolver is used

* (defined in XM. or the specification default).

*

* @aramresol ver traversable resol ver inplenmentation

* @eturn {@ode this} followi ng the chaining nethod pattern

*/

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

/**

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

* <p/>

* | f {@ode null} is passed, the default constraint validator factory is used

* (defined in XML or the specification default).

*

* @aram constraintValidatorFactory constraint factory inplenentation

* @eturn {@ode this} followi ng the chaining nethod pattern

*/

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

/**

* Defines the paraneter nane provider. Has priority over the configuration
* based provider.

* <p/>

* | f {@ode null} is passed, the default paranmeter nane provider is used
* (defined in XM_ or the specification default).

*

* @ar am par anmet er NamePr ovi der par anmet er nanme provi der inplenentation

* @eturn {@ode this} follow ng the chaining nethod pattern.

* @ince 1.1

*/

T par anet er NamePr ovi der ( Par amet er NamePr ovi der par anmet er NamePr ovi der) ;

~
*

L S T T R R I I I S

-~

Add a stream describing constraint mapping in the Bean Validati on XM
format.

<p/ >

The stream shoul d be closed by the client APl after the

{@ink ValidatorFactory} has been built. The Bean Validation provider
nmust not cl ose the stream

@ar am st ream
XML mappi ng stream the given stream shoul d support the
mar k/ reset contract (see {@ink | nputStreanm#markSupported()});
if it doesn't, it will be wapped into a stream supporting the
mar k/ reset contract by the Bean Validation provider

@eturn {@ode this} follow ng the chaining nethod pattern
@hrows |11 egal Argunent Exception if {@ode strean} is null

T addMappi ng( | nput St ream st rean ;

/**

* Adds a provider specific property. This property is equivalent to
* XML configuration properties.
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*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

T

/

EE I S T I R R B

*

*

If the underlying provider does not know how to handl e the property,
it must silently ignore it.
<p/ >
Note: Using this non type-safe nethod is generally not recomended.
<p/ >
It is nore appropriate to use, if available, the type-safe equival ent provided
by a specific provider via its {@ink Configuration} subclass.
<pre>
Val i dator Factory factory = Validation. byProvi der (ACMEPr ovi der. cl ass)
.configure()
. provi der Speci fi cProperty( ACVESt at e. FAST)
. bui I dval i dat or Factory();
</ pre>
This method is typically used by containers parsing {@ode META-1NF/validation.xm}
thensel ves and injecting the state to the {@ode Configuration} object.
<p/ >
If a property with a given nanme is defined both via this method and in the
XML configuration, the value set programmtically has priority.
<p/ >
If {@ode null} is passed as a value, the value defined in XM_ is used. If no val ue
is defined in XM, the property is considered unset.

@ar am name property name
@ar am val ue property val ue
@eturn {@ode this} follow ng the chaining method pattern
@hrows 111 egal Argunent Exception if {@ode nane} is null
/
addProperty(String nane, String val ue);

*

Returns an inplenmentation of the {@ink Messagel nterpolator} interface
following the default {@ode Messagelnterpol ator} defined in the
speci ficati on:
<ul >
<li >use the {@ode Validati onMessages} resource bundle to | oad keys</I|i>
<li>use {@ode Locale.getDefault()}</Ii>
</ ul >

@eturn default {@ode Messagel nterpol ator} inplenentation conpliant with the
speci fication
/

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

~

L N S R T R R I I I I

Tr

/*
*
*

*

*

*
Returns an inplenentation of the {@ink Traversabl eResol ver} interface
followi ng the default {@ode Traversabl eResol ver} defined in the
speci ficati on:
<ul >
<li>f Java Persistence is available in the runtime environnment,
a property is considered reachable if Java Persistence considers
the property as | oaded</li>
<li>i f Java Persistence is not available in the runtine environmnent,
all properties are considered reachabl e</I|i>
<li>all properties are considered cascadable.</li>
</ ul >
@eturn default {@ode Traversabl eResol ver} inplenentation conpliant with the
speci fication
/
aver sabl eResol ver get Def aul t Traver sabl eResol ver () ;
*

Returns an inplenentation of the {@ink ConstraintValidatorFactory} interface
followi ng the default {@ode ConstraintValidatorFactory} defined in the

speci fi cation:

<ul >
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* <li>uses the public no-arg constructor of the {@ink ConstraintValidator}</li>

* <ful >

*

* @eturn default {@ode ConstraintValidatorFactory} inplenmentation conpliant with the
* speci fication

*

/
Constrai nt Val i dat or Fact ory get Def aul t Const rai nt Val i dat or Factory();

/**

* Returns an inplenmentation of the {@ink Paraneter NaneProvi der}

* interface follow ng the default {@ode Paranet er NameProvi der}

* defined in the specification:

* <ul >

* <li>returns names in the form {@ode arg& t; PARAVMETER | NDEX&gt ; }

* where {@ode PARAMETER | NDEX} starts at O for the first paraneter,
* e.g. {@ode arg0}, {@ode argl} etc.</li>

* </ul >

*

* @eturn default {@ode ParaneterNaneProvider} inplenentation conpliant with
* the specification

*

* @ince 1.1

*/

Par anet er NanePr ovi der get Def aul t Par anet er NanePr ovi der () ;

/**

* Returns configuration information stored in the { @ode META-INF/ validation.xm} file.
* <p/ >

* <b>Not e</ b>: <br/>

* |Inpl enentati ons are encouraged to lazily build this object to delay parsing.

*

* @eturn returns an instance of {@ink BootstrapConfiguration}; this method never
* returns {@ode null}; if there is no {@ode META-INF/ validation.xm} the
* different getters of the returned instance will return {@ode null}

* respectively an enpty set or map

* @ince 1.1

*/

Boot st rapConfi gurati on get Boot strapConfi guration();

/**

* Build a {@ink ValidatorFactory} inplenentation.
*
* @eturn the {@ode Vali dator Fact ory}
* @hrows ValidationException if the {@ode Vali datorFactory} cannot be built
*/
Val i dat or Fact ory bui | dVal i dat or Factory();

-~
*

L . A T I B N R

-~

Represents the user specified default configuration in

{@ode META-I|NF/validation.xn}.

<p/ >

Note that nodifications to the returned objects do not have any effect.
I nstead use the nethods provided on {@ink Configuration} in order to
apply nmodifications to the configuration.

@wut hor Emmanuel Bernard
@ut hor Gunnar Mrling
@ut hor Hardy Ferentschik
@ince 1.1

public interface BootstrapConfiguration {

/**
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Cl ass nanme of the {@ink ValidationProvider} inplenmentation
or {@ode null} if none is specified.

@eturn validation provider class nane
/
String get Def aul t Provi der Gl assName() ;

*
*
*
*
*

/**

* Cass nane of the {@ink ConstraintValidatorFactory} inplenmentation
* or {@ode null} if none is specified.

*

* @eturn constraint validator factory class name

*/
String get ConstraintVal i dator Fact oryC assNane() ;

/**

* Class nane of the {@ink Messagel nterpol ator} inplenentation
* or {@ode null} if none is specified.

*

* @eturn nessage interpolator class nane or {@ode null}

*/

String get Messagel nt er pol at or Cl assNane() ;

/**

* Class nane of the {@ink Traversabl eResol ver} inpl enentation
* or {@ode null} if none is specified.

*

* @eturn traversabl e resolver class nane or {@ode nul |}

*/

String getTraversabl eResol ver Cl assNane() ;

/**

* Class nane of the {@ink Paraneter NameProvi der} inplenmentation
* or {@ode null} if none is specified.

*

* @eturn paraneter name provider class name or {@ode null}

*/

String get Par anet er NanePr ovi der Cl assNane() ;

/**

* Returns a set of resource paths pointing to XM. constraint mapping files.
* The set is enpty if none are specified.

*

* @eturn set of constraint nmapping resource paths

*/

Set <Stri ng> get Constrai nt Mappi ngResour cePat hs() ;

/**

* Returns true if the validation execution is explicitly marked as enabl ed
*or if it is left undefined.

*

* @eturn whether validation execution is globally enabled

*/

bool ean i sExecut abl eVal i dati onEnabl ed() ;

*

/
Returns the set of executable types that should be considered
unl ess explicitly overridden via {@ink ValidateOnExecuti on}

<p/ >

Returns a set containing {@ink Executabl eType#CONSTRUCTORS} and

@eturn set of validated executabl e types

EE A R T T

~

Set <Execut abl eType> get Def aul t Val i dat edExecut abl eTypes() ;

{@i nk Executabl eType#NON_GETTER METHODS} if unspecified in the configuration.
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/**

* Returns properties as a map of string based key/val ue pairs.
* The map is enpty if no property has been specified.

*

* @eturn the properties nmap
*/
Map<String, String> getProperties();

A Bean Validation provider must define a sub interface of Confi gurati on uniquely identifying the provider. This
subclassis linked to its provider viathe val i dat i onProvi der generic parameter. The Conf i gur ati on sub interface
typically hosts provider specific configuration 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 Example 5.24.

Example 5.24. Example of provider specific Configuration sub interface

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

* Enabl es constraints inplenmentati on dynam c rel oadi ng when usi ng ACME
* default to fal se
*/

ACMEConf i gur ati on enabl eDynam cRel oadi ng( bool ean) ;

When Confi guration. bui | dval i dat or Factory() is caled, the initialized val i dat or Fact ory is returned. More
specificaly, the requested Bean Validation provider is determined and the result of validationPro-
vi der . bui | dVval i dat or Fact or y( Confi gurati onStat e) iS returned. Confi gurati onSt at e gives access to the con-
figuration artifacts defined in META- | NF/ val i dati on. xni (unless XML configuration isignored) and provided pro-
grammatically to Confi gur ati on. Generally speaking, programmatically defined elements have priority over XML
defined configuration elements (read the Conf i gur at i on JavaDoc and see Section 5.5.6 for more information).

Note

A typical implementation of Configuration aso implements Confi gurationState, hence this can be
passed to bui | dval i dat or Fact or y( Confi gur ati onSt ate).

Streams represented in the XML configuration and opened by the Confi gur ati on implementation must be closed
by the confi gurati on implementation after the val i dat or Fact ory creation (or if an exception occurs). Streams
provided programmatically are the responsibility of the application.

Example 5.25. ConfigurationState inter face
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package javax.validati on. spi;

/**
* Contract between a {@ink Configuration} and a
* {@ink ValidationProvider} to create a {@ink ValidatorFactory}.
* <p/>
* The configuration artifacts defined in the XM. configuration and provided to the
* {@ode Configuration} are nerged and passed al ong via
* {@ode ConfigurationState}.
*
* @ut hor Emmanuel Bernard
* @ut hor Hardy Ferentschik
* @ut hor Gunnar Morling
*/
public interface ConfigurationState {
/**
* Returns {@ode true} if {@ink Configuration# gnoreXm Configuration()} has been call ed.
* <p/>
* In this case, the {@ink ValidatorFactory} nust ignore
* {@ode META-INF/validation.xmn}.
*
* @eturn {@ode true} if {@ode META-INF/ validation.xm} should be ignored
*/
bool ean i sl gnoreXm Configuration();
/**
* Returns the nmessage interpolator of this configuration.
* <p/>
* Message interpolator is defined in the follow ng decreasing priority:
* <ul >
* <li>set via the {@ink Configuration} programmatic API</I|i>
* <li>defined in { @ode META-1NF/validation.xm} provided that
* {@ode ignoreXm Configuration} is false. In this case the instance
* is created via its no-arg constructor.</li>
* <li>{@ode null} if undefined.</Ili>
* <ful >
* @eturn nessage interpolator instance or {@ode null} if not defined
*/
Messagel nt er pol at or get Messagel nt er pol ator () ;
/**
* Returns a set of configuration streans.
* <p/>
* The streans are defined by:
* <ul >
* <l i >mappi ng XM streans passed progranmatically in {@ink Configuration}</li>
* <l i >mappi ng XML streans | ocated in the resources defined in
* {@ode META-INF/validation.xm} (constraint-mapping elenment)</li>
* <ful >
* <p/>
* Streams represented in the XML configurati on and opened by the
* {@ode Configuration} inplenentation nust be closed by the
* {@ode Configuration} inplenentation after the {@ink ValidatorFactory}
* creation (or if an exception occurs). All streans are guaranteed to
* adhere to the mark/reset contract (see {@ink | nputStreanm#mar kSupported()}
* by the Bean Validation provider.
* @eturn set of input stream
*/
Set <I| nput St r ean> get Mappi ngSt r eans() ;
/**
* Returns the constraint validator factory of this configuration.
* <p/>
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EE R R R R

*

*

/

The { @i nk ConstraintValidatorFactory} inplenentation is defined in the foll ow ng
decreasing priority:
<ul >
<li>set via the {@ink Configuration} programmatic API</I|i>
<li>defined in { @ode META-|NF/validation.xm} provided that
{@ode ignoredXm Configuration} is {@ode false}. In this case the instance
is created via its no-arg constructor.</li>
<li>{@ode null} if undefined.</li>
</ ul >

@eturn factory instance or {@ode null} if not defined

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

/

L N . R I R N I I

*

~

Returns the traversable resolver for this configuration.
<p/ >
{@ink Traversabl eResol ver} is defined in the followi ng decreasing priority:
<ul >
<li>set via the {@ink Configuration} programmatic API</I|i>
<li>defined in {@ode META-1NF/validation.xm} provided that
{@ode ignoredXm Configuration} is {@ode false}. In this case the
instance is created via its no-arg constructor.</Ili>
<li>{@ode null} if undefined.</Ii>
</ ul >

@eturn traversabl e resol ver instance or {@ode null} if not defined

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

/

L D I . T T T

*

~

Returns the paraneter name provider for this configuration.
<p/ >
{@i nk ParameterNameProvider} is defined in the follow ng decreasing priority:
<ul >
<li>set via the {@ink Configuration} programmatic API</I|i>
<li>defined in { @ode META-1NF/validation.xm} provided that
{@ode ignoreXm Configuration} is {@ode false}. In this case the instance
is created via its no-arg constructor.</li>
<li>{@ode null} if undefined.</li>
</ ul >

@eturn paraneter nane provider instance or {@ode null} if not defined

@ince 1.1

Par anmet er NamePr ovi der get Par anet er NanePr ovi der () ;

/

E o R S I S I I A

*

*

*

/

Returns a map of non type-safe custom properties.

<p/ >

Properties defined via:

<ul >
<l'i>{@ink Configuration#addProperty(String, String)}</li>
<li>{ @ode META-INF/validation.xm} provided that
{@ode ignoreXm Configuration}</li>is {@ode false}.

</ ul >

<p/ >

If a property is defined both programmatically and in XM,

the val ue defined programmatically has priority.

@eturn { @ode Map} whose key is the property key and the val ue
the property val ue

Map<String, String> getProperties();
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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 described in the XML configuration (under validation-con-
fig.defaul t-provider see Section 5.5.6) if defined: the value of this element is the fully qualified class name
of the val i dat i onProvi der implementation 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-
ti on instances are created by Val i dat i onPr ovi der .

If a problem occurs while building the val i dat or Fact ory, a Val i dat i onExcepti on is raised. This can be due to
various reasons including:

«  maformed XML configuration

* malformed XML mapping

* inability to find the provider (or a provider)

* inability to instantiate extension classes provided in the XML configuration

« inconsistent XML mapping (entity declared more than once, incorrect field etc.)
* invalid constraint declaration or definition

Other exception causes may occur.

Hereis an example of Confi gurati on use.

Example 5.26. Use Configuration

Conf i guration<?> configuration =1[...];

Val i dator Factory factory = configuratio
. messagel nt er pol at or ( new \\BMessagel nt er pol ator () )
.traversabl eResol ver ( new JPAAwar eTr aver sabl eResol ver () )
. bui I dval i dat or Factory();

The following shows an example of setting up a Confi gurati on, retrieving a validator factory from it, sub-
sequently atering the configuration and then retrieving another factory:
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Example 5.27. Using Configuration to create several validator factories

Conf i guration<?> configuration =[...];
Val i dator Factory factoryl = configuration

. messagel nt er pol at or ( new WBMessagel nterpol ator() )
. bui I dval i dat or Factory();

Val i dat or Factory factory2 = configuration

.traversabl eResol ver ( new JPAAwar eTr aver sabl eResol ver () )
. bui I dval i dat or Factory();

Here, f act or y1 iS Set up using a custom message interpolator, while f act or y2 is set up using the same message in-
terpolator and additionally using a custom traversable resolver.

5.5.4. ValidationProvider and ValidationProviderResolver

Val i

dat i 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 implementations.
Any Bean Validation client can implement such a discovery mechanism but it is typically implemented by contain-
ers having specific classoader structures and restrictions.

5.5.4.1. ValidationProviderResolver

Val i
aly

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 dat i onPr ovi der Resol ver . Implementations must be thread-safe.

Example 5.28. ValidationProvider Resolver

L . R I R N N S T 2

-~

*

Determ nes the list of Bean Validation providers available in the runtinme environnent

<p/ >

Bean Validation providers are identified by the presence of

{@ode META-| NF/services/javax.validation.spi.ValidationProvider}

files followi ng the Service Provider pattern described

<a href="http://docs. oracl e. conijavase/ 6/ docs/technot es/ gui des/jar/jar.htm #Servi ce¥20Pr ovi der " >her e</
<p/ >

Each {@ode META-INF/ services/javax.validation.spi.ValidationProvider} file contains the list of
{@ink ValidationProvider} inplenentations each of themrepresenting a provider.

<p/ >

I mpl ement ati ons nust be thread-safe.

@ut hor Emmanuel Bernard

public interface ValidationProviderResol ver {

/**

* Returns a list of {@ink ValidationProvider} available in the runtine 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://docs.oracle.com/javase/6/docs/technotes/guidesjar/jar.ntml#Service%20Provider. Bean Validation providers
must supply a sewice provider configuration file by creating a text file
javax. val i dati on. spi . Val i dati onProvi der and placing it in the META- | NF/ servi ces directory of one of its jar
files. The content of the file contains the name of the provider implementation class of the
j avax. val i dati on. spi . Val i dati onProvi der interface.

Bean Validation provider jars may be installed or made available in the same ways as other service providers, e.g.
as extensions 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 providersin a classloader constrained container like OSGi or in atool environment
(IDE).

The default Val i dat i onPr ovi der Resol ver can be accessed via Boot St r ap-
St at e. get Def aul t Val i dati onProvi der Resol ver (). This method is typically used by the Bean Validation pro-
vider Confi gur at i on implementation.

5.5.4.2. 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:

» Provide ageneric Confi gur ati on implementation (i.e. not tied to a given provider).

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

e Build aval i dat or Fact or y object from the configuration provided by Confi gurati onSt at e.

Example 5.29. ValidationProvider

package javax.validation. spi;

/ *
Contract between the validation bootstrap mechani smand the provider engine.
<p/ >
I mpl ement ati ons nmust have a public no-arg constructor. The construction of a provider
shoul d be as "lightweight" as possible.

{@ode T} represents the provider specific Configuration subclass
whi ch typically host provider's additional configuration methods.

@ut hor Enmanuel Bernard
@ut hor Hardy Ferentschik

EEE R B SR R S B

~

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

/**
* Returns a {@ink Configuration} instance inplenenting {@ode T},

* the {@ode Configuration} sub-interface.
* The returned {@ode Configuration} instance nmust use the current provider
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({@ode this}) to build the {@ode ValidatorFactory} instance.

@eturn specific {@ode Configuration} inplenmentation
/
T createSpeci al i zedConfi guration(BootstrapState state);

*
*
* @aram state bootstrap state
*
*

/**

* Returns a {@ink Configuration} instance. This instance is not bound to

* use the current provider. The choice of provider follows the al gorithm described
* in {@ode Configuration}

* <p/>

* The {@ink ValidationProviderResol ver} used by {@ode Configuration}

* is provided by {@ode state}.

* |f null, the default {@ode ValidationProvi der Resol ver} is used.

*

* @aram state bootstrap state

* @eturn non specialized Configuration inplenentation

*/

Configuration<?> createGenericConfiguration(BootstrapState state);

/**

* Build a {@ink ValidatorFactory} using the current provider inplenentation.

* <p/ >

* The {@ode ValidatorFactory} is assenbled and follows the configuration passed
* via {@ink ConfigurationState}.

* <p/>

* The returned {@ode ValidatorFactory} is properly initialized and ready for use.
*

* @aram configurationState the configurati on descri ptor

* @eturn the instantiated { @ode Val i dat or Fact ory}

* @hrows ValidationException if the {@ode ValidatorFactory} cannot be built

*/

Val i dat or Fact ory buil dVal i dat or Fact ory(Confi gurati onState configurationState);

Example 5.30. BootstrapState interface

package javax.validation. spi;

/**

* Defines the state used to bootstrap the {@ink Configuration}.
*

* @ut hor Emmanuel Bernard

* @ut hor Sebastian Thonschke

*/

public interface BootstrapState {

/**
* User defined { @ode ValidationProviderResol ver} strategy
* instance or {@ode null} if undefined.
*
* @eturn ValidationProvi der Resol ver instance or null
*/
Val i dati onProvi der Resol ver get Val i dati onProvi der Resol ver();

/**
* Specification default {@ode ValidationProvi der Resol ver}

* strategy instance.
*

* @eturn default inplenentation of Validati onProvi der Resol ver
=
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Val i dati onPr ovi der Resol ver get Def aul t Val i dati onPr ovi der Resol ver () ;

A client can request a specific Bean Validation provider by using <T extends Configuration<T>, U extends
Val i dat i onProvi der <T>> Val i dati on. byProvi der (d ass<U>) or by defining the provider in the XML configura-
tion file. The key uniquely identifying a Bean Validation provider isthe val i dat i onPr ovi der implementation spe-
cific to this provider.

A val i dati onProvi der implementation is linked (via its generic parameter) to a specific sub interface of confi g-
ur ati on. The Bean Validation bootstrap APl makes use of this link to return the specific Conf i gur ati on subinter-
face implementation in a type-safe way when a specific provider is requested. The sub interface does not have to
add any new method but is the natural holder for provider specific configuration methods.

Example 5.31. Example of provider specific Configuration sub interface

/**

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

/**

* Enabl es constraints inplenmentati on dynam c rel oadi ng when usi ng ACMVE
* default to fal se
*/

ACMEConf i gurati on enabl eDynam cRel oadi ng( bool ean) ;

}
/**

* ACME validation provider
* Not e how ACMEConfi guration and ACMEProvi der are |inked together
* via the generic paraneter.
*/
public class ACMVEProvi der inplenments ValidationProvi der <ACMEConfi guration> {
[...]
}

Note

Confi 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 returned by Val i dati onProvi der Resol ver. A provider instance is considered matching if it is as-
signabl e to the requested provider class.
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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- | NF/ ser vi ces/ j avax. val i dati on. spi . Val i dati onProvi der file
descriptor in one of itsjars.

If a problem occurs while building the val i dat or Fact ory, a Val i dati onExcepti on is raised. This can be due to
various reasons including:

malformed XML mapping

« inability to find the provider (or a provider)

< inability to instantiate extension classes provided in the XML configuration

e inconsistent XML mapping (entity declared more than once, incorrect field etc.)

¢ invalid constraint declaration or definition

5.5.5. Validation

The val i dat i on class is the entry point used to bootstrap Bean Validation providers. The first entry point, bui | d-
Def aul t Val i dat or Fact ory() , is considered to be the default val i dat or Fact ory and is equivalent to the val i dat -
or Fact ory returned by Val i dati on. byDef aul t Provi der (). configure().buil dValidatorFactory().

Example 5.32. Validation methods available

/**
* This class is the entry point for Bean Validation.
* <p/ >
* There are three ways to bootstrap it:
* <ul >
* <l i >The easi est approach is to build the default {@ink ValidatorFactory}.
k. <pre>
* Val i datorFactory factory = Validation. buil dDef aul t Val i dat or Factory();
* </ pre>
* In this case, the default validation provider resolver
* will be used to |ocate avail abl e providers.
&3 <p/ >
* The chosen provider is defined as foll owed:
& <ul >
* <li>f the XML 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
t {@ink ValidationProvi derResolver} instance is used.</li>
* </ ul >
* </li>
& <li>
* The second bootstrap approach allows to choose a custom
* {@ode ValidationProvi derResol ver}. The chosen
* {@ink ValidationProvider} is then determ ned in the same way
* as in the default bootstrapping case (see above).
& <pre>
*

Configuration<?> configuration = Validation
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* . byDef aul t Provi der ()

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

* .configure();

* Val i datorFactory factory = configuration. buil dValidatorFactory();
* </ pre>

* </li>

w <li>

* The third approach allows you to specify explicitly and in

* a type safe fashion the expected provider.

& <p/ >

* Optionally you can choose a custom {@ode Val i dati onProvi der Resol ver}.
£ <pre>

* ACMEConfiguration configuration = Validation

* . byPr ovi der ( ACMEPr ovi der . cl ass)

* . provi der Resol ver( new MyResol ver Strategy() ) // optionally set the provider resolver
* .configure();

* Val i datorFactory factory = configuration. buil dValidatorFactory();
* </ pre>

* </li>

* <ful >

* <p/>

* Not e:

* <ul >

@ <li>

* The {@ode ValidatorFactory} object built by the bootstrap process shoul d be cached
* and shared anbngst {@ode Validator} consuners.

* </li>

* <li>This class is thread-safe.</Ili>

* <ful >

*
*

@ut hor Emmanuel Bernard
@ut hor Hardy Ferentschik
/
public class Validation {

/**
* Builds and returns a {@ink ValidatorFactory} instance based on the
* default Bean Validation provider and follow ng the XM. configuration.
* <p/>
* The provider list is resolved using the default validation provider resolver
* | ogic.
* <p/>
* The code is semantically equivalent to
* {@ode Validation. byDefaul t Provider().configure().buildValidatorFactory()}.
*
* @eturn {@ode ValidatorFactory} instance
*
* @hrows ValidationException if the {@ode ValidatorFactory} cannot be built
*/
public static ValidatorFactory buil dDefaultValidatorFactory() {
[...]
}
/**
* Builds a {@ink Configuration}. The provider list 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 provider can be specified in the XM. configuration. If the XM
* configuration does not exist or if no provider is specified,
*

the first available provider will be returned.
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*

* @eturn instance building a generic {@ode Configuration}

* conpliant with the bootstrap state provided

*/

public static GenericBootstrap byDefaul t Provider() {
[...]

}

/ *
Builds a {@ink Configuration} for a particular provider inplenmentation.
<p/ >
Optionally overrides the provider resolution strategy used to determ ne the provider.
<p/ >
Used by applications targeting a specific provider programmtically.
<p/ >
<p|‘ e>

ACMEConf i guration configuration =
Val i dati on. byPr ovi der ( ACMEPr ovi der . cl ass)

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

</ pre>,

where { @ode ACMEConfiguration} is the

{@ode Configuration} sub interface uniquely identifying the

ACME Bean Validation provider. and {@ode ACMEProvider} is the

{@ink ValidationProvider} inplenentation of the ACME provider.

@ar am provi der Type the {@ode ValidationProvider} inplenentation type

@eturn instance building a provider specific {@ode Configuration}
sub interface inplenentation

E B S T R B I I T I S T T I I

~

public static <T extends Configuration<T> U extends ValidationProvider<T>>
Provi der Speci fi cBoot st rap<T> byProvi der (C ass<U> provi der Type) {

[...1]
}

[...]

The second entry point lets the client provide a custom val i dat i onPr ovi der Resol ut i on instance. Thisinstanceis
passed to Generi cBoot st rap. Generi cBoot strap builds a generic Confi guration using the first val i dat i onPr o-
vi der returned by Val i dat i onProvi der Resol uti on and caling Val i dat i onPr o-
vi der. creat eGeneri cConfigurati on(BootstrapState state). BootstrapState holds the validationPro-
vi der Resol uti on instance passed to Generi cBoot strap and will be used by the Confi gurati on instance when
resolving the provider to use. Note that val i dat i onProvi der . cr eat eGeneri cConf i gur ati on returns aConf i gur a-
ti on object not bound to any particular provider.

Example 5.33. GenericBootstrap interface

package j avax.validati on. bootstrap;

/**

* Defines the state used to bootstrap Bean Validation and

* creates a provider agnostic {@ink Configuration}.
*

* @ut hor Emmanuel Bernard
*/
public interface GenericBootstrap {

/**

1.1 Find 145



Validation APls

Defines the provider resolution strategy.

This resolver returns the |ist of providers eval uated

to build the {@ink Configuration}.

<p/ >

If no resolver is defined, the default {@ink ValidationProvi der Resol ver}
i mpl enentation i s used.

@aram resol ver the {@ode Validati onProvi der Resol ver} to use for bootstrapping
@eturn {@ode this} follow ng the chaining nethod pattern

/

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

EE R R R R

*

/
Returns a generic {@ink Configuration} inplementation.

At this stage the provider used to build the {@ink ValidatorFactory}

i s not defined.

<p/ >

The {@ode Configuration} inplenmentation is provided by the first provider
returned by the {@ink ValidationProviderResol ver} strategy.

@eturn a {@ode Configuration} inplenmentation conpliant with the bootstrap state
@hrows ValidationException if the {@ode Configuration} object cannot be built;
this is generally due to an issue with the {@ode ValidationProvi der Resol ver}

L R T S I

*

*/
Configuration<?> configure();

The last entry point lets the client define the specific Bean Validation provider requested as well as a custom val -
i dati onProvi der Resol ver implementation if needed. The entry point method, Val i dat i on. byProvi der (A ass<U>
provi der Type) , takes the provider specific val i dati onPr ovi der implementation type and returns a Pr ovi der Spe-
ci fi cBoot st rap object that guaranteesto return an instance of the specific Conf i gur ati on sub interface. Thanks to
the use of generics, the client API 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 dat i onPr ovi der Resol ver instance.

Example 5.34. Provider SpecificBootstrap interface

package j avax.val i dati on. bootstrap;

*

/
Defines the state used to bootstrap Bean Validation and

creates a provider specific {@ink Configuration}

of type {@ode T}.

<p/ >

The specific {@ode Configuration} is linked to the provider via the generic
paraneter of the {@ink ValidationProvider} inplenentation.

<p/ >

The requested provider is the first provider instance assignable to

the requested provider type (known when { @i nk Provider SpecificBootstrap} is built).
The |ist of providers evaluated is returned by {@ink ValidationProviderResol ver}.
If no {@ode ValidationProvi derResolver} is defined, the

default {@ode ValidationProvi der Resol ver} strategy is used.

@wut hor Emmanuel Bernard

EE R D I S T

~

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

/**

* Optionally defines the provider resol ver inplenmentation used.
* |f not defined, use the default {@ink ValidationProviderResol ver}
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@aram resol ver {@ode ValidationProvi der Resol ver} inplenentation used

* % %k X

@eturn {@ode this} follow ng the chaining method pattern
/

publ i c Provider Speci fi cBoot strap<T> provi der Resol ver (Val i dati onProvi der Resol ver resol ver);
/**

* Determines the provider inplenentation suitable for {@ode T} and del egates
* the creation of this specific {@ink Configuration} subclass to the provider.

*

@eturn {@ode Configuration} sub interface inplenentation

*

*

* @hrows ValidationException if the {@ode Configuration} object cannot be built;

* this is generally due to an issue with the {@ode ValidationProvi der Resol ver}
*

/
public T configure();

Provi 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(Boot strapState state). The state parameter holds the val i dat i on-
Provi der Resol ver passed to Provi der Speci fi cBoot st rap. The validation provider instance used is the one as-
signabl e to the type passed as a parameter in val i dat i on. byProvi der (d ass) . The validation provider is selected
according to the algorithm described in (Section 5.5.4.2).

The val i dati on implementation must not contain any non private attribute 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 byDefaul t Provider()

* public static <T extends Configuration<T> U extends ValidationProvi der<T>> Provi der Speci fi c-
Boot st r ap<T> byProvi der (Cl ass<U> provi der Type)

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.

When bootstrapping a Bean Validation provider, if the val i dat i onPr ovi der Resol ver €ither fails or if the expected
provider isnot found, aval i dati onExcept i on iSraised.

5.5.6. XML configuration: META-INF/validation.xml

Unless explicitly ignored by calling Confi gurati on. i gnoreXM.Confi guration(), &Confi guration takesinto ac-
count the configuration available in META- | NF/ val i dati on. xni . This configuration file is optional but can be used
by applications to refine some of the Bean Validation behavior. If more than one META- | NF/ val i dati on. xm fileis
found in the classpath, aval i dat i onExcept i on israised.

Implementations supporting Bean Validation 1.1 must properly parse deployment descriptors of Bean Validation
1.0and 1.1.

Unless stated otherwise, XML based configuration settings are overridden by values explicitly set via the Confi g-
uration API. For example, the Messagel nt er pol at or defined via Confi gur a-
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ti on. messagel nt er pol at or (Messagel nt er pol at or) has priority over the message- i nt er pol at or definition.

def aul t - provi der : represents the class name of the provider specific val i dati onProvi der implementation class.
If defined, the specific provider is used (unless a specific provider has been chosen via the programmatic ap-
proach).

message-i nt er pol at or ; represents the fully qualified class name of the Messagel nt er pol at or implementation.
When defined in XML, the implementation must have a public no-arg constructor.

traversabl e-resol ver: represents the fully qualified class name of the Traver sabl eResol ver implementation.
When defined in XML, the implementation must have a public no-arg constructor.

constraint-validator-factory: represents the fully qualified class name of the Const rai nt val i dat or Fact ory
implementation. When defined in XML, the implementation must have a public no-arg constructor.

par anet er - narre- provi der : represents the fully qualified class name of the Par anet er NanmePr ovi der implementa-
tion. When defined in XML, the implementation must have a public no-arg constructor.

execut abl e-val i dati on: allows to disable executable validation entirely via its attribute enabl ed="f al se" and
optionally containsdef aul t - val i dat ed- execut abl e-t ypes. enabl ed defaultstot r ue.

def aul t - val i dat ed- execut abl e-types: declared under execut abl e-val i dati on, contains the list of execut -
abl e-t ype that are considered by default by the integration technology validating executables upon execution.

constrai nt - mappi ng: represents the resource path of an XML mapping file. More than one const r ai nt - mappi ng
element can be present. Mappings provided via Conf i gur at i on. addMappi ng( | nput St reanm) are added to the list of
mappings described viaconst r ai nt - mappi ng.

proper ty: represents a key/value pair property providing room to provider specific configurations. Vendors should
use vendor namespaces for properties (e.g., com acre. val i dati on. | oggi ng). Entries that make use of the
namespace j avax. val i dati on and its subnamespaces must not be used for vendor-specific information. The
namespace j avax. val i dation is reserved for use by this specification. Properties defined via Confi gur a-
tion. addProperty(String, String) areadded tothe properties defined viapr operty. If aproperty with the same
name are defined in both XML and viathe programmatic API, the value provided via programmatic APl has prior-

ity.
All these top level elements are optional.

If a public no-arg constructor is missing on any of the classes referenced by the relevant XML elements, aval i da-
ti onExcept i on israised during the Confi gurati on. bui | dval i dat or Fact ory() call.

Example 5.35. Example of META-INF/validation.xml file

<?xm version="1.0" encodi ng="UTF-8""?>
<val i dati on-config
xm ns="http://jboss.org/xm/ns/javax/validation/configuration"
xm ns: xsi ="http://ww. w3. or g/ 2001/ XM_Schena- i nst ance"
Xsi : schenalLocati on=
"http://jboss.org/ xm/ns/javax/validation/configuration validation-configuration-1.1.xsd"
version="1.1">
<def aul t - provi der >com acne. ACMEPr ovi der </ def aul t - pr ovi der >
<nessage- i nt er pol at or >com acre. ACVEAwar eMessagel nt er pol at or </ nessage- i nt er pol at or >

<execut abl e-val i dati on>
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<def aul t - val i dat ed- execut abl e-t ypes>
<execut abl e-t ype>NONE</ execut abl e-t ype>
</ defaul t-val i dat ed- execut abl e-t ypes>
</ execut abl e-val i dati on>
<const r ai nt - mappi ng>META- | NF/ val i dati on/ or der - constrai nts. xm </ constrai nt - mappi ng>
<const rai nt - mappi ng>META- | NF/ val i dati on/ cat al og- constrai nts. xm </ const r ai nt - mappi ng>
<const r ai nt - mappi ng>META- | NF/ val i dat i on/ cust oner - constrai nts. xm </ const r ai nt - mappi ng>

<property nanme="com acne. val i dati on. | oggi ng" >WARN</ pr operty>
<property nane="com acne. val i dati on. saf et yChecki ng">f ai | OnError </ pr operty>

</validation-config>

The XML schemais described in Section 8.2.

5.5.7. Bootstrapping considerations

The Bean Validation bootstrap API can be used directly by any application or made available through a container
or other framework. In all cases, the following rules apply:

e Validat or Fact ory iSathread-safe abject that should be built once per deployment unit

* Vvalidat or Fact ory should be closed when it is no longer needed (e.g. when the unit is undeployed or the server
stopped).

* Vvalidator isathread-safe and lightweight object which can be cached by the val i dat or Fact or y instance.
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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.

6.1. Validator

The main API to access all metadata related to a given object is val i dat or (see Section 5.5 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.

Example 6.1. Validator interface (metadata request API)

*

/
Val i dat es bean instances. |nplenentations of this interface nust be thread-safe.

E I I .

@ut hor Emmanuel Bernard
* @ut hor Hardy Ferentschik
* @uthor Gunnar Morling
*/

public interface Validator {

[...] //See 5.1

*

/
Returns the descriptor object describing bean constraints.
<p/ >

The returned object (and associ ated obj ects including
{@ink ConstraintDescriptor}s) are inmutable.

@aram cl azz class or interface type eval uated
@eturn the bean descriptor for the specified class
@hrows |11 egal Argument Exception if clazz is {@ode null}
@hrows ValidationException if a non recoverable error happens
during the netadata di scovery or if sone
constraints are invalid.

L . T T R N I

*

*/
BeanDescri pt or get Constrai nt sFor Cl ass(Cl ass<?> cl azz);
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get Const rai nt sFor Cl ass() returns a BeanDescriptor Object describing the bean level constraints (see Sec-
tion 4.1.1) and providing access to the property level constraints metadata. An 111 egal Ar gunent Excepti on iS
raised if thecl azz parameter isnull.

If a constraint definition or declaration hosted by the requested class (or any of it's superclasses and interfaces ac-
cording to the constraint propagation rules) isinvalid, aval i dati onExcepti on israised. This can be a subclass of
Val i dati onExcept i on like Constrai nt DefinitionException, Constraint Decl arati onException Of Unexpec-

t edTypeExcepti on.

All descriptor types accessible via get Const rai nt sFor C ass() and introduced in the following sections are loc-
ated in the packagej avax. val i dat i on. net adat a.

6.2

. 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 a class, property, method etc.).

Example 6.2. ElementDescriptor interface

package javax.validation. nmet adat a;

/**
*
*
*
*

*

*/

Describes a validated el enent (class, property, nethod etc.).

@ut hor Emmanuel Bernard
@ut hor Hardy Ferentschik
@ut hor Gunnar Morling

public interface El enent Descriptor {

/**

* @eturn returns {@ode true} if at |east one constraint declaration is present

* for this element in the class hierarchy, {@ode fal se} otherw se
“f

bool ean hasConstraints();

/**

* @eturn the statically defined returned type

*/

Cl ass<?> get El ement Cl ass() ;

/**

* Returns all constraint descriptors for this elenment in the class hierarchy
* or an enpty {@ode Set} if none are present.

*

* @eturn {@ode Set} of constraint descriptors for this el enent

*/

Set <Const r ai nt Descri pt or <?>> get Const rai nt Descri ptors();

/**

* Finds constraints and potentially restricts themto certain criteria.
*

* @eturn {@ode ConstraintFinder} object

*/

Constraint Fi nder findConstraints();

/**
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* Declares restrictions on retrieved constraints.

* Restrictions are cunul ati ve.

* <p/>

* A {@ode ConstraintFinder} is not thread-safe. The set of matching
* {@ink ConstraintDescriptor} is.

*/

i nterface ConstraintFinder {

/**

* Restricts to the constraints matching a given set of groups for this elenent.
* <p/>

* This nethod respects group conversion, group sequences

* and group inheritance (including class-level {@ink Default} group

* overriding) but does not return {@ink ConstraintDescriptor}s

* in any particul ar order.

* Specifically, ordering of the group sequence is not respected.

*

* @aram groups groups targeted

* @eturn {@ode this} followi ng the chaining nethod pattern

*/

Const rai nt Fi nder unor der edAndMat chi ngGr oups(Cl ass<?>... groups);

/**

* Restricts to the constraints matching the provi ded scope for this el ement.
*

* Defaults to {@ink Scope#H ERARCHY}

*

@ar am scope expected scope

* @eturn {@ode this} followi ng the chaining nethod pattern
“f

Const rai nt Fi nder | ooki ngAt ( Scope scope);

/**
* Restricts to the constraints hosted on the |listed {@ode types}
* for a given el enent.
* <p/>
* Defaults to all possible types of the el enent.
* <p/>
* Typically used to restrict to fields ({@ode FlELD})
* or getters ({@ode METHOD}) .
*
* @aramtypes targeted types
*
* @eturn {@ode this} followi ng the chaining nethod pattern
*/
Constrai nt Fi nder decl aredOn(El enent Type. .. types);
/**
* Retrieves the constraint descriptors follow ng the defined
* restrictions and hosted on the el enent described by
* {@ink ElenmentDescriptor}.
*
* @eturn matching constraint descriptors
*/
Set <Const r ai nt Descri pt or <?>> get Constrai nt Descri ptors();
/**
* Returns {@ode true} if at |east one constraint declaration
* matching the restrictions is present on the el ement,
* {@ode fal se} otherw se.
*
* @eturn {@ode true} if there is at |east one constraint
*
/

bool ean hasConstraints();
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package javax.vali dati on. net adat a;

/**

* Scope | ooked at when discovering constraints.

*
* @ut hor Enmanuel Bernard
*/
publ i ¢ enum Scope {
/**
* Look for constraints declared on the current class el enent
* and ignore inheritance and el enents with the sane nanme in
* the class hierarchy.
*/
LOCAL _ELEMENT,
/**

* Look for constraints declared on all elements of the class hierarchy
* with the same nane.

*/

HI ERARCHY

get El ement O ass() returns

» the object type when invoked on BeanDescr i pt or,

« the type of a property or parameter when invoked on Propert yDescri pt or Of Par anet er Descri pt or respect-
ively,

*  ject[].class wheninvoked on Cr ossPar anet er Descri pt or,
e thereturn type when invoked on Const r uct or Descri pt or, Met hodDescri pt or OF Ret ur nVal ueDescri ptor.

get Const rai nt Descri ptors() returns all the Const rai nt Descri pt or S (See Section 6.11) hosted on the given ele-
ment in the class hierarchy, each Constrai nt Descri pt or describing one of the constraints declared on the given
element.

hasConstrai nts() returnst r ue if the given element in the class hierarchy holds at |east one constraint declaration.

If you need to query the metadata API in a more fine grained way for example by restricting the constraints to the
one described on fields or on getters or by restricting to a given set of groups, you can use the Const r ai nt Fi nder
fluent API by calling fi ndConst rai nts().

unor der edAndMat chi ngGroups() restricts the results to the Const rai nt Descri pt or S (See Section 6.11) matching
the given groups. Order is not respected but group inheritance and inheritance via sequence (including the Def aul t
group overriding at the class level) are honored.

decl aredOn() lets you restrict the list of element types constraints are hosted on. This is particularly useful to re-
trieve property constraints only hosted on fields (El ement Type. FI ELD) or only hosted on getters (El enent -
Type. METHOD).

| ooki ngAt () letsyou restrict which constraints are considered. Either constraints belonging to the element but hos-
ted on the class represented by the given descriptor (Scope. LOCAL_ELEMENT), or constraints belonging to the ele-
ment but hosted anywhere in the class hierarchy (Scope. H ERARCHY).
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Here is an example restricting the list of constraints on getters, matching the default group and declared physically
on the nane getter of cust oner (and not any of the getters on the super classes).

Example 6.3. Using the fluent API to restrict matching constraints

public class User {

@i ze( max=50)
String get Nane() {
[...]

}
[...]
}
public class Custoner extends User {
@\ot Nul |
String getName() {
[...]
}

}

PropertyDescriptor pd =
val i dat or . get Const r ai nt sFor Gl ass( Cust oner. cl ass) . get Constrai nt sFor Property("name");
Set <Constrai nt Descri ptor<?>> constraints =
pd. fi ndConstrai nts()
. decl aredOn( El enent Type. METHOD)
. unor der edAndMat chi ngG oups(Def aul t. cl ass)
. | ooki ngAt ( Scope. LOCAL_ELEMENT)
. get ConstraintDescriptors();

assert 1 == constraints.size();

constraints = pd. get Constrai nt Descriptors();
//equivalent to pd.findConstraints().getConstraintDescriptors();
assert 2 == constraints.size();

The following example shows how the fluent API is used to retrieve parameter, cross-parameter and return value
constraints, taking into account locally declared constraints as well as constraints declared in the inheritance hier-
archy.

Example 6.4. Using the fluent API to select method and constructor constraints

public class User {

public User (@i ze(nmax=50) String name) {
[...]
}

@rasswor dPar anet er sMat ch

@\ot Nul |

public String resetPassword(
@Not Nul | @bi ze(m n=8) String password,
@ot Nul | @i ze(m n=8) String confirmation) {
[...]
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public class Custoner extends User {

public Customer(@otNull String nane) ({
[...]

}

@i ze(m n=8)

public String resetPassword(String password, String confirmation) {
[...]

}

}

Met hodDescri pt or net hodDescri ptor = validator
. get Constrai ntsForC ass( Custoner.cl ass )
. get Const rai nt sFor Met hod( "reset Password", String.class, String.class );

[/ one cross-paraneter constraint
assert 1 == nethodDescri ptor. get CrossParanet er Descri ptor().get Constrai nt Descriptors().size();

/lone | ocal return value constraint
assert 1 == methodDescri ptor. get Ret urnVal ueDescri ptor ()
.findConstraints()
. | ooki ngAt ( Scope. LOCAL_ELEMENT )
. get Constrai nt Descri ptors()
.size();

//two return value constraints in the conplete hierarchy
assert 2 == nethodDescri ptor. get ReturnVal ueDescri ptor()
.findConstraints()
.1 ooki ngAt ( Scope. H ERARCHY )
. get Constrai nt Descriptors()
.size();

//two paraneter constraints, defined on overridden nethod
assert 2 == nethodDescri ptor. get Paranet er Descri ptors()
.get( 0)
. get Constrai nt Descriptors()
.size();

Construct or Descri ptor constructorDescriptor = validator
. get Constrai ntsForC ass( Custoner.cl ass )
. get Constrai ntsForConstructor( String.class );

[/ one paraneter constraint; constraints from super constructor don't apply
assert 1 == constructorDescriptor.getParameterDescriptors()

.get( 0)

.findConstraints()

. | ooki ngAt ( Scope. H ERARCHY )
. get Constrai nt Descri ptors()
.size();

6.3. BeanDescriptor

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

Example 6.5. BeanDescriptor interface
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package javax.vali dati on. net adat a;

*

/
Descri bes a constrai ned Java Bean and the constraints associated to it. Al
obj ects returned by the nethods of this descriptor (and associ ated objects
including {@ink ConstraintDescriptor}s) are immutable.

@ut hor Emmanuel Bernard
@ut hor Gunnar Mrling

E I N T

~

public interface BeanDescriptor extends El enmentDescriptor {

Constrai ned net hods and constructors are ignored.

/**

* Returns {@ode true} if the bean involves validation:

* <ul >

* <li>a constraint is hosted on the bean itself</li>

* <li>a constraint is hosted on one of the bean properties</li>
* <li>or a bean property is nmarked for cascaded validation ({@ink Valid})</li>
* </ul >

* <p/>

*

*

*

*

@eturn {@ode true} if the bean involves validation, {@ode false} otherw se

~

bool ean i sBeanConstrai ned();

*

/
Returns the property descriptor for a given property.

<p/ >

Returns {@ode null} if the property does not exist or has no

constraint nor is marked as cascaded (see { @i nk #get Constrai nedProperties()})
Properties of super types are considered.

@ar am propertyName property eval uated
@eturn the property descriptor for a given property
@hrows |11 egal Argument Exception if {@ode propertyName} is {@ode null}

E I R S .

~

PropertyDescri ptor get ConstraintsForProperty(String propertyNane);

*

/
Returns a set of property descriptors having at |east one constraint defined
or marked as cascaded ({@ink Valid}).

<p/ >

If not property matches, an enpty set is returned.

Properties of super types are considered.

@eturn the set of {@ink PropertyDescriptor}s for the constraint properties; if
there are no constraint properties, the enpty set is returned

I I T R S

~

Set <PropertyDescri pt or > get Const r ai nedProperties();

/**

* Returns a nmethod descriptor for the given nethod.

* <p/>

* Returns {@ode null} if no nethod with the given nane and paraneter types
* exists or the specified nmethod neither has paraneter or return value constraints nor a paraneter
* or return value marked for cascaded validation.

* Met hods of super types are considered.

*

* @ar am nmet hodNanme the nanme of the nethod

* @ar am par anet er Types the paraneter types of the nethod

* @eturn a nmethod descriptor for the given nethod

* @hrows |11 egal Argunent Exception if {@ode nethodNane} is {@ode null}

*

* @ince 1.1

*

~
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Met hodDescri pt or get Constrai nt sFor Met hod( String nmet hodName, C ass<?>... paraneterTypes);

*

/
Returns a set with descriptors for the constrai ned nmethods of the bean
represented by this descriptor.

<p/ >

Constrai ned nethods have at | east one paraneter or return value constraint
or at |east one parameter or return value marked for cascaded validati on.
Met hods of super types are consi dered.

<p/ >

Only nethods matching the given nmethod type(s) are considered.

@ar am net hodType nethod type to consider

@ar am net hodTypes renai ni ng optional nethod types to consider

@eturn a set with descriptors for the constrai ned nethods of this bean;
will be enpty if this bean has no constrained nethods of the considered
met hod type(s) but never {@ode null}

E B S T S R N N I I

*

@ince 1.1
*/
Set <Met hodDescri pt or > get Constrai nedMet hods( Met hodType net hodType, Met hodType... nethodTypes);

*

/
Returns a constructor descriptor for the given constructor.

<p/ >

Returns {@ode null} if no constructor with the given paraneter types
exists or the specified constructor neither has paraneter or return val ue
constraints nor a paranmeter or return value marked for cascaded

val i dati on.

Constructor of super types are considered.

@ar am par anet er Types the paraneter types of the constructor
@eturn a constructor descriptor for the given constructor

L I . R T I B B N

*

@ince 1.1
*/
Construct or Descri pt or get Constrai nt sFor Constructor(Cl ass<?>... paraneterTypes);

*

/
Returns a set with descriptors for the constrai ned constructors of the

bean represented by this descriptor.

<p/ >

Constrai ned constructors have at | east one paraneter or return val ue constraint
or at |east one paraneter or return value marked for cascaded validati on.

@eturn a set with descriptors for the constrained constructor of this
bean; will be enpty if this bea has no constrai ned constructor
but never {@ode null}

L R S S I

*

@ince 1.1
*/
Set <Const ruct or Descri pt or > get Constrai nedConstructors();

Example 6.6. M ethodType

package javax.vali dati on. net adat a;

/**

Represents the type of a nethod: getter or non getter.

* @uthor Emmanuel Bernard <emmanuel @i ber nat e. or g>
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* @ince 1.1
*/
publ i c enum Met hodType {
/**
* A nethod follow ng the getter pattern. A getter according to the
* JavaBeans specification is a nethod whose:
* <ul >
* <li>name starts with get, has a return type but no parameter</I|i>
* <li>name starts with is, has a return type and is returning {@ode bool ean}.</li>
* </ful>
*/
GETTER,
/**
* A method that does not follow the getter pattern. A getter according to the
* JavaBeans specification is a nethod whose:
* <ul >
* <li>name starts with get, has a return type but no parameter</Ili>
* <li>name starts with is, has a return type and is returning {@ode bool ean}.</I1i>
* <ful >
*/
NON_GETTER

i sBeanConst rai ned() returnstrue if the given class (and superclasses and interfaces) has at least one class-level
or property-level constraint or validation cascade. If the method returns false, the Bean Validation engine can
safely ignore the bean as it will not be impacted by validation.

get Const rai nt sFor Property() returns a PropertyDescriptor oObject describing the property level constraints
(See Section 4.1.2). The property is uniquely identified by its name as per the JavaBeans convention: field level
and getter level constraints of the given name are all returned. An 111 egal Argunent Excepti on is raised if the
pr oper t yNanme parameter isnull.

get Const rai nedProperties() returns the propertyDescri ptors of the bean properties having at least one con-
straint or being cascaded (@val i d annotation).

get Const rai nt sFor Met hod() returns a Met hodDescri pt or object describing the method constraints of the given
method. The method is uniquely identified by its name and the types of its parameters.

get Const r ai nedMet hods() returns the Met hodDescr i pt or S Of the methods matching the Met hodTypes provided as
parameter and having at least one constraint or cascaded parameter or return value.

get Const rai nt sFor Construct or () returns a Const ruct or Descri pt or object describing the method constraints of
the given constructor. The constructor is uniquely identified by its name and the types of its parameters.

get Const rai nedConst ruct ors() returnsthe Construct or Descri pt or S of the constructors having at least one con-
straint or cascaded parameter or return value.

6.4. CascadableDescriptor

The cascadabl eDescri pt or interface describes a cascadable element, i.e. an element which can be marked with
@val i d in order to perform a cascaded validation of the element as described in Section 4.1.3.
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package javax.vali dati on. net adat a;

/**

* Represents a cascadabl e el enent.

*

* @ut hor Gunnar Morling

* @ince 1.1

*/

public interface Cascadabl eDescriptor {

/**

* Whether this elenent is marked for cascaded validation or not.

*

* @eturn {@ode true}, if this elenent is marked for cascaded validation,
* {@ode fal se} otherw se

*/

bool ean i sCascaded();

/ *

Returns the group conversions configured for this el enent.

@eturn a set containing this elenment's group conversions; an enpty set
may be returned if no conversions are configured but never
{@ode null}

b S

/
Set <Gr oupConver si onDescri pt or > get G oupConver si ons();

Thei sCascaded() method returnstr ue if the element is marked for cascaded validation.

The method get GroupConver si ons() returns a set with the group conversions declared for the cascadable element.
An empty set will be returned if no group conversions are configured.

6.5. GroupConversionDescriptor

The & oupConver si onDescri pt or interface describes a group conversion rule configured for a cascadable element
as described in Section 4.4.5. It isreturned by Cascadabl eDescri pt or. get G- oupConver si ons() .

package javax.vali dati on. net adat a;

/**
* A group conversion rule to be applied during cascaded validation. Two group

* conversion descriptors are considered equal if they have the sane
* {@ode fron} and { @ode to} group respectively.

@ut hor Gunnar Mrling
@ee Convert G oup
@ince 1.1
/
public interface G oupConversionDescriptor {

* % %k % X

/**

* Returns the source group of this conversion rule.
*

* @eturn the source group of this conversion rule
*/
Cl ass<?> get From();

/**

* Returns the target group of this conversion rule.

*
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* @eturn the target group of this conversion rule
*/
Cl ass<?> get To();

The get Fron{) method returns the source of a group conversion rule.

Theget To() method returns the target of a group conversion rule.

6.6. PropertyDescriptor

The PropertyDescri pt or interface describes a constrained property of a Java Bean.

This interface is returned by BeanDescriptor. get ConstraintsForProperty(String) Of BeanDes-
criptor.get Constrai nedProperti es(). Constraints declared on the attribute and the getter of the same name ac-
cording to the JavaBeans rules are returned by this descriptor.

package javax.validation. nmet adat a;

*

/
Descri bes a Java Bean property hosting validation constraints.

Constraints placed on the attribute and the getter of a given property
are all referenced.

L N S T

~

@ut hor Emmanuel Bernard

public interface PropertyDescriptor extends El enentDescriptor, Cascadabl eDescriptor {

/**

* Nane of the property according to the Java Bean specification.
*

* @eturn property name
“f
String get PropertyNane();

get Proper t yName() returnsthe property name as described in Section 5.2.

6.7. ExecutableDescriptor, MethodDescriptor and Constructor-
Descriptor

The Execut abl eDescri pt or interface describes a constrained method or constructor of a Javatype.

package javax.vali dati on. net adat a;

/**

* Provides the comon functionality of {@ink MethodDescriptor} and
* {@ink ConstructorDescriptor}.

*

* @ut hor Qunnar Mrling

*

* @ince 1.1

*/

public interface Executabl eDescriptor extends El enentDescriptor {
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/**

* Returns the nmethod nanme in case this descriptor represents a nmethod or
* the non-qualified nane of the declaring class in case this descriptor
* represents a constructor.

*

* @eturn the nanme of the executable represented by this descriptor

*/

String getNane();

/**

* Returns a |list of descriptors representing this executable's

* paraneters, in the order of their declaration, including synthetic

* paraneters.

*

* @eturn a list of descriptors representing this executable's

* paraneters; an enpty list will be returned if this executabl e has
* no paraneters, but never {@ode null}

*

/
Li st <Par anet er Descri pt or > get Par anet er Descri ptors();

/**

* Returns a descriptor containing the cross-paraneter constraints

* of this executable.

*

* @eturn a descriptor containing the cross-paraneter constraints of
* thi s executabl e

*/

CrossPar anet er Descri pt or get CrossParanet er Descriptor();

/**

* Returns a descriptor for this executable's return val ue.

* <p/>

* An executable without return value will return a descriptor

* representing { @ode void}. This descriptor will have no constraint

* associ at ed.

* @eturn a descriptor for this executable's return val ue
=
Ret ur nVal ueDescri pt or get Ret ur nVal ueDescriptor();

/**

* Returns {@ode true} if the executable paraneters are constrained either:
* <ul >

* <l i >because of a constraint on at |east one of the paraneters</Ili>
* <l i >because of a cascade on at |east one of the paraneters (via

L {@ink Valid})</li>

* <l i >because of at |east one cross-paraneter constraint</li>

* <ful >

* <p/>

* Also returns {@ode false} if there is no paraneter.

*

* @eturn {@ode true} if the executable paraneters are constrained

*/

bool ean hasConst rai nedPar anet ers();

/**

* Returns {@ode true} if the executable return value is constrained
* either:

* <ul >

* <l i >because of a constraint on the return value</Ili>

* <l i >because validation is cascaded on the return value (via

* {@ink Valid})</Ili>

* <ful >

* <pl/>

* Also returns {@ode false} if there is no return val ue.
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*

* @eturn {@ode true} if the executable return value is constrained
=]
bool ean hasConstrai nedRet ur nVal ue() ;

/**

* Returns {@ode false}.
* <p/>

* An executabl e per se does not host constraints, use

* {@ink #getParaneterDescriptors()}, {@ink #get CrossParanet erDescriptor()}
* and { @i nk #get ReturnVal ueDescriptor()} to discover constraints.

*

* @eturn {@ode false}

*/

@verride

bool ean hasConstraints();

/ *

Returns an enpty {@ode Set}.

<p/ >

An execut abl e per se does not host constraints, use

{@i nk #get ParaneterDescriptors()}, {@ink #get CrossParaneterDescriptor()}
and { @i nk #get ReturnVal ueDescriptor()} to discover constraints.

L I B

* @eturn an enpty {@ode Set}
“f
@verride

Set <Const rai nt Descri pt or <?>> get Constrai nt Descri ptors();

/**

* Returns a finder that will always return an enpty {@ode Set}.

* <p/>

* An executabl e per se does not host constraints, use

* {@ink #get ParaneterDescriptors()}, {@ink #get CrossParaneterDescriptor()}
* and { @i nk #get ReturnVal ueDescriptor()} to discover constraints.
*

* @eturn {@ode ConstraintFinder} object
=

@verride

Constrai nt Fi nder findConstraints();

get Nane() returns the name of the represented method (e.g. "placeOrder") respectively the non-qualified name of
the declaring class of the represented constructor (e.g. "OrderService").

get Par amet er Descri ptors() returns a list of Par anet er Descri pt or S representing the method's or constructor's
parameters in order of their declaration, including synthetic parameters. An empty list will be returned in case the
method or constructor has no parameters.

get CrossPar anet er Descri ptor () returns a descriptor containing cross-parameter constraints of the method or
constructor. If no cross-parameter constraint is present, the descriptor will return an empty set of constraint
descriptors.

get Ret ur nVal ueDescri pt or () returns a descriptor for the method's or constructor's return value. A descriptor rep-
resenting the special class voi d, without any constraint descriptors, will be returned for executables which have no
return value.

hasConst r ai nedPar amet ers() returnstrue if any of the parameters is constrained or cascaded or if the represen-
ted executable has at |east one cross-parameter constraint. Returnsf al se if thereis no parameter.
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hasConst r ai nedRet ur nval ue() returnstrue if the return value is constrained or cascaded. Returns f al se if there
isno return value.

The methods hasConstraints(), get ConstraintDescriptors() and findConstraints() defined on El enent -
Descri ptor are redefined to clarify that executables do not host constraints directly and thus will always return
fal se Or an empty set of constraints, respectively. Constraint descriptors for individual parameters can be obtained
from the corresponding Par anet er Descr i pt or object, constraint descriptors for cross-parameter constraints can be
obtained from the corresponding Cr ossPar anet er Descri pt or object and constraint descriptors for the return value
can be obtained from Ret ur nval ueDescri ptor .

The interfaces Met hodDescri pt or and Const r uct or Descri pt or are derived from Execut abl eDescri pt or and al-
low to distinguish between descriptors representing methods and descriptors representing constructors.

package javax.validati on. nmet adat a;

/**

* Describes a validated nethod.
*

* @ut hor Gunnar Morling
* @ut hor Emmanuel Bernard

* @ince 1.1
*/
public interface Met hodDescri ptor extends Executabl eDescriptor {

}

package javax.validati on. nmet adat a;

/**

* Describes a validated constructor.
*

* @ut hor Gunnar Morling
* @ut hor Emmanuel Bernard

* @ince 1.1
*/
public interface ConstructorDescriptor extends Executabl eDescriptor {

}

Met hodDescr i pt or Objects are returned by BeanDescri pt or. get Constrai nt sFor Met hod(String, dass<?>...)
and BeanDescri pt or. get Const r ai nedMet hods( Met hodType, Met hodType...), while ConstructorDescri ptor
objects are returned by BeanDescri ptor. get Constraint sFor Constructor(C ass<?>...) and BeanDes-
criptor.getConstrai nedConstructors().

None of the metadata APl methods honor the XML configuration around executable validation nor the presence of
@al i dat eOnExecut i on. In other words, all constrained methods and constructors will be returned by the metadata
API regardless of these settings.

6.8. ParameterDescriptor

The Par anet er Descri pt or interface describes a constrained parameter of amethod or constructor.

This interfface is returned by MethodDescriptor. get ParaneterDescriptors() and Constructor-
Descri pt or. get Paranet er Descriptors().

package javax.validation. netadat a;
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/**

* Describes a validated nethod or constructor paraneter.
*

* @ut hor Qunnar Mrling
* @ince 1.1
*/
public interface ParameterDescriptor extends El enentDescriptor, Cascadabl eDescriptor {

/**

* Returns this paranmeter's index within the paraneter array of the nethod

* or constructor holding it.
*

* @eturn this parameter's index
*/

int getlndex();

/**

* Returns this paraneter's nane as retrieved by the current paraneter nane

* resol ver.
*

* @eturn this paranmeter's nane
*/
String getNanme();

get I ndex() returnsthe index of the represented parameter within the parameter array of the method or constructor
holding it.

get Narre() returns the name of the represented parameter.

6.9. CrossParameterDescriptor

The crossPar anet er Descri pt or interface describes a element containing all cross-parameter constraints of a
method or constructor.

This interfface is returned by MethodDescri ptor.get CrossParaneterDescriptor() and Constructor-
Descri ptor. get CrossPar anet er Descri ptor ().

package javax.vali dati on. net adat a;

/**

* Describes an el enent hol ding cross-paranmeter constraints of a nethod or constructor

*

* @ut hor Emmanuel Bernard

* @ince 1.1

*/

public interface CrossParaneterDescriptor extends El ement Descriptor {

/**
* @eturn {@ode Object[].class} - the type of the paraneter array
*/
@verride
O ass<?> get El enent d ass();

get El ement O ass() returns j ect[] .
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6.10. ReturnValueDescriptor

The Ret ur nval ueDescri pt or interface describes the return value of amethod or constructor.

This interface is returned by MethodDescriptor. get Returnval ueDescriptor() and Constructor-
Descri pt or. get Ret ur nVal ueDescriptor().

package javax.validati on. nmet adat a;

/**

* Describes a validated return value of a nethod or constructor.
*

* @ut hor Gunnar Morling
* @ince 1.1
*/
public interface ReturnVal ueDescriptor extends El ementDescriptor, Cascadabl eDescriptor {

}

6.11. ConstraintDescriptor

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

package j avax.validati on. nmet adat a;

/**

* Describes a single constraint and its conposing constraints.
* <p/>

* {@ode T} is the constraint's annotation type.

*

* @ut hor Emmanuel Bernard

* @ut hor Hardy Ferentschik

*/

public interface ConstraintDescriptor<T extends Annotation> {
/ *
Returns the annotation describing the constraint declaration.
If a conposing constraint, attribute values are reflecting
the overridden attributes of the conposing constraint

L S

@eturn the annotation for this constraint
/
T get Annot ati on();

/**
* The non-interpol ated error message

*

* @eturn the non-interpolated error nessage
*

* @ince 1.1

*/

String get MessageTenpl ate();

/**

* The set of groups the constraint is applied on.

* |f the constraint declares no group, a set with only the {@ink Defaul t}
* group is returned.

*

* @eturn the groups the constraint is applied on

*/

Set <Cl ass<?>> get Groups();
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/**

* The set of payload the constraint hosts.
*

* @eturn payl oad cl asses hosted on the constraint or an enpty set if none
*/
Set <O ass<? extends Payl oad>> get Payl oad();

*

/
The {@ink ConstraintTarget} value of {@ode validationAppliesTo} if the constraint
hosts it or {@ode null} otherwi se.

@eturn the {@ode Constraint Target} value or {@ode null}

@ince 1.1

I S

~

Constrai nt Target getVal i dati onAppliesTo();

/**
* List of the constraint validation inplenmentation classes.
*
* @eturn list of the constraint validation inplenentation classes
*/
Li st <O ass<? extends ConstraintValidator<T, ?>>> getConstraintValidatord asses();

/**
Returns a map containing the annotation attribute nanes as keys and the
* annotation attribute values as val ue.
<p/ >
If this constraint is used as part of a conposed constraint, attribute
values are reflecting the overridden attribute of the conposing constraint.

L

@eturn a map containing the annotation attribute nanes as keys
* and the annotation attribute val ues as val ue

*/

Map<String, Cbject> getAttributes();

*

/
Return a set of conposing {@ink ConstraintDescriptor}s where each
descriptor describes a conposing constraint. {@ode ConstraintDescriptor}
i nstances of conposing constraints reflect overridden attribute values in
{@ink #getAttributes()} and {@ink #getAnnotation()}.

@eturn a set of {@ode ConstraintDescriptor} objects or an enpty set
in case there are no conposing constraints

E I S R T N

~

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

/**

* @eturn {@ode true} if the constraint is annotated with {@ink ReportAsSi ngl eVi ol ati on}
*/
bool ean i sReport AsSi ngl eVi ol ati on();

get Annot at i on() returns the annotation instance (or an annotation instance representing the given constraint de-
claration). If Constrai nt Descri pt or represents a composing annotation (see Section 3.3), the returned annotation
must reflect parameter overriding. In other words, the annotation parameter values are the overridden values.

getAttributes() returns a map containing the annotation attribute names as a key, and the annotation attribute
values as a value (this API is anticipated to be simpler to use by tools than reflection over the annotation instance).
If Constraint Descriptor () represents acomposing annotation (see Section 3.3), the returned Map must reflect at-
tribute overriding.
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get MessageTenpl at e() returnsthe non-interpolated error message.

get Groups() returns the groups the constraint is supposed to be applied upon. If no group is set on the constraint
declaration, the Def aul t group is returned. The groups of a composing constraint are the groups of the composed
constraint.

get Payl oad() returns the payloads associated to the constraint or an empty set if none. The payload from the main
constraint annotation is inherited by the composing annotations. Any payload definition on a composing annotation
isignored.

get Val i dati onAppl i esTo() returns the Constrai nt Target returned by val i dati onAppliesTo if the constraint
hosts the attribute or nul I otherwise. The constraint target from the main constraint annotation is inherited by the
composing annotation. Any constraint target definition on a composing annotation isignored.

i sReport AsSi ngl eVi ol ation() returnstrue if the constraint is annotated with @Report AsSi ngl eVi ol ati on.

get Conposi ngConst rai nt s() return aset of composing Const r ai nt Descr i pt or Swhere each descriptor describes a
composing constraint.

get Constrai nt Val i dat or O asses() returnsthe Const rai nt Val i dat or classes associated with the constraint.

6.12. Example

Assuming the following constraint definitions

package com acne. constraint;

@ocunent ed
@lot Nul |
@i ze(m n=1)
@Report AsSi ngl eVi ol ati on
@onstraint (val i dat edBy = Not Enpty. Not Enpt yVal i dat or . cl ass)
@arget ({ METHOD, FIELD, ANNOTATI ON TYPE, CONSTRUCTOR, PARAMETER })
@Ret ent i on( RUNTI MVE)
public @nterface Not Enpty {
String nessage() default "{com acne.constraint. Not Enpty. message}";
Cl ass<?>[] groups() default {};
Cl ass<? extends Payl oad>[] payload() default { };

@ar get ({ METHOD, FIELD, ANNOTATI ON TYPE, CONSTRUCTOR, PARAMETER })
@Ret ent i on( RUNTI MVE)
@ocunent ed
@nterface List {
Not Enpt y[] val ue();
}

cl ass Not EnptyVal i dat or inpl ements ConstraintVal i dat or <Not Enpty, String> {
@verride
public void initialize(NotEnpty constraint Annotation) {}

@verride

public boolean isValid(String value, ConstraintValidatorContext context) ({
return true;
}

}

@ocunent ed
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@onstraint (val i datedBy = Validl nterval . Validator.class)
@arget ({ METHOD, ANNOTATI ON_TYPE, CONSTRUCTCR })
@Ret ent i on( RUNTI MVE)
public @nterface Validlnterval {
String nessage() default "{com acne.constraint. Validlnterval.nessage}";
C ass<?>[] groups() default {};
Cl ass<? extends Payl oad>[] payload() default { };
int startParaneter();
i nt endParaneter();

@rar get ({ METHOD, FIELD, ANNOTATI ON TYPE, CONSTRUCTOR, PARAMETER })
@Ret ent i on( RUNTI MVE)
@ocunent ed
@nterface List {
Validlnterval [] val ue();
}

@uppor t edVval i dati onTar get ( PARAMETERS)
class Validator inplenments ConstraintValidator<Validlnterval, Object[]> {

private int start;
private int end;

@verride

public void initialize(Validlnterval constraintAnnotation) ({
this.start = constraintAnnotation.startParaneter();
this.end = constraint Annot ati on. endParaneter ();

}
@verride
public bool ean isValid(Object[] value, ConstraintValidatorContext context) {

return Integer.parselnt( String.valueO( value[start] ) ) <
I nteger.parselnt( String.valueO( value[end] ) );

and the following class definitions

public class Author {
private String firstNane;

@\ot Enpt y( message="1 ast name nust not be null")
private String | astNaneg;

@i ze( max=30)
private String conpany;

public String getFirstNanme() {
return firstName;
}

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

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

public String get Conpany() {
return conpany;
}

public void set Conpany(String conpany) {
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t hi s. conpany = conpany;
}
public class Book {

public interface FirstLevel Check {}
public interface SecondLevel Check {}

private String title;
private String description;

@alid
@lot Nul |
private Author author;
@alid
publ i c Book(
String title,
@i ze(max=30) String description,
@alid
@onvert G oup(fronrDefaul t.class, to=SecondLevel Check. cl ass)
Aut hor aut hor) {
[...]
}
public Book() ({
[...]
}

@Not Enpt y( groups={ Fi r st Level Check. cl ass, Default.class})
@i ze( max=30)
public String getTitle() {

return title;

}

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

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

}

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

}

public String getDescription() {
return description;

}

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

@’/al i dl nt erval (start Paranet er=1, endParanet er =2)
public void addChapter(String title, int startPage, int endPage) {

[...1]
}

The following assertions are true.

BeanDescri pt or bookDescriptor = validator.get Constrai ntsFord ass(Book. cl ass);
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assert ! bookDescri ptor.hasConstraints();

assert bookDescri ptor.isBeanConstrai ned();
assert bookDescri ptor. get Constrai nedMet hods( Met hodType. NON_GETTER ). si ze() > O;

assert bookDescri ptor.get ConstraintDescriptors().size() == 0; //no bean-Ilevel 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;

PropertyDescri ptor propertyDescriptor = bookDescri ptor.getConstrai ntsForProperty("title");
assert propertyDescriptor.getConstraintDescriptors().size() == 2;
assert "title".equal s( propertyDescriptor.getPropertyName() );

/lassum ng the inplenmentation returns the @\ot Enpty constraint first

Constrai nt Descri pt or<?> constraintDescriptor = propertyDescriptor.getConstraintDescriptors()
.iterator().next();

assert constraintDescriptor.getAnnotation().annotati onType().equal s( NotEnpty.class );

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

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

assert not Nul | Presence;

/lassum ng the inplenmentation returns the Size constraint second

constraintDescriptor = propertyDescriptor.getConstraintDescriptors().iterator().next();
assert constraintDescriptor.getAnnotation().annotationType().equals( Size.class );
assert constraintDescriptor.getAttributes().get("max") == Integer.valueO( 30 );

assert constraintDescriptor.getGoups().size() == 1;

propertyDescriptor = bookDescri ptor. get Constrai ntsForProperty("author");
assert propertyDescriptor.getConstraintDescriptors().size() == 1;
assert propertyDescriptor.isCascaded();

/1getTitle() and addChapter ()
assert bookDescri ptor.get Constrai nedMet hods( Met hodType. GETTER, Met hodType. NON_GETTER ). si ze() == 2;

//the constructor accepting title, description and author
assert bookDescri ptor. get Constrai nedConstructors().size() == 1,

ConstructorDescri ptor constructorDescriptor = bookDescri ptor.getConstraintsForConstructor (
String.class, String.class, Author.class

)

assert constructorDescriptor.get Name().equal s( "Book" );

assert constructorDescriptor. getEl ement d ass() == Book. cl ass;
assert constructorDescriptor. hasConstrai nedParaneters() == true;

//return value is marked for cascaded validation
assert constructorDescriptor. hasConstrai nedReturnVal ue() == true;

[/constraints are retrieved via the sub-descriptors for paraneters etc.
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assert constructorDescriptor. hasConstraints() == fal se;

//one descriptor for each paraneter
assert constructorDescriptor.getParaneterDescriptors().size() == 3;

[/"description" paraneter
Par anet er Descri pt or paranet er Descri ptor = constructorDescri ptor.getParaneterDescriptors().get( 1);

/1 Assumi ng the default paraneter name provider
assert paraneterDescriptor.getNane().equal s( "argl" );

assert paraneterDescriptor.getEl enentd ass() == String.cl ass;
assert paraneterDescriptor.getlndex() == 1;
assert paraneterDescriptor. hasConstraints() == true;

Set <Constrai nt Descri pt or<?>> par anet er Constrai nts = paramet erDescri ptor. get Constrai nt Descriptors();
assert paraneterConstraints.iterator().next().getAnnotation().annotationType() == Si ze. cl ass;

/] "aut hor" parameter

par anet er Descri ptor = constructorDescri ptor.getParaneterDescriptors().get( 2 );
assert paraneterDescriptor. hasConstraints() == fal se;

assert paraneterDescriptor.isCascaded() == true;

// group conversion on "author" paraneter
G oupConver si onDescri ptor groupConversion =
par anet er Descri pt or. get G oupConversi ons().iterator().next();
assert groupConversion. getFron() == Default.cl ass;
assert groupConversion. get To() == SecondLevel Check. cl ass;

[/ constructor return val ue

Ret ur nVal ueDescri pt or returnVal ueDescri ptor = constructorDescriptor.getReturnVal ueDescriptor();
assert returnVal ueDescri ptor. hasConstraints() == fal se;

assert returnVal ueDescriptor.isCascaded() == true;

/la getter is also a method which is constrained on its return val ue
Met hodDescri pt or net hodDescri ptor = bookDescri ptor. get Constrai nt sFor Met hod( "getTitle" );
assert nethodDescri ptor.get Name().equal s( "getTitle" );

assert met hodDescri ptor. get El ement G ass() == String. cl ass;
assert net hodDescri ptor. hasConstrai nedParaneters() == fal se;
assert met hodDescri ptor. hasConstrai nedRet urnVal ue() == true;
assert met hodDescri ptor. hasConstraints() == fal se;

returnVal ueDescri ptor = net hodDescri ptor. get ReturnVal ueDescriptor();

assert returnVal ueDescri ptor. getEl ement G ass() == String. cl ass;
assert returnVal ueDescri ptor. get Constrai ntDescriptors().size() == 2;
assert returnVal ueDescriptor.isCascaded() == fal se;

//void nmethod which has a cross-paraneter constraint
met hodDescri ptor = bookDescri ptor. get Constrai nt sFor Met hod(
"addChapter”, String.class, int.class, int.class

DE

assert met hodDescri ptor. get El enent G ass() == void. cl ass;
assert met hodDescri ptor. hasConstrai nedParaneters() == true;
assert net hodDescri ptor. hasConstrai nedRet urnVal ue() == fal se;

[/ cross-paraneter constraints accessible via separate descriptor
assert met hodDescri ptor. hasConstraints() == fal se;

assert met hodDescri ptor. get Ret urnVal ueDescri ptor().getEl enentd ass() == voi d. cl ass;

/] cross-paraneter descriptor

Cr ossPar anet er Descri pt or crossPar anmet er Descri ptor = net hodDescri pt or. get Cr ossPar anet er Descri ptor();
assert crossParaneterDescriptor. getEl ementC ass() == Cbject[].class;

assert crossParaneterDescriptor.hasConstraints() == true;

Constrai nt Descri pt or <?> crossPar anet er Constrai nt =
crossPar anet er Descri pt or. get Constrai nt Descriptors().iterator().next();
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assert crossParaneter Constraint.getAnnotation().annotationType() == Validlnterval.cl ass;
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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).

Built-in annotations are annotated with an empty @onst rai nt annotation to avoid any dependency between the
specification APl and a specific implementation. Each Bean Validation provider must recognize built-in constraint
annotations as valid constraint definitions and provide compliant constraint implementations for each. The built-in
constraint validation implementation is having a lower priority than an XML mapping definition. In other words
Constrai nt Val i dat or implementations for built-in constraints can be overridden by using the XML mapping (see
Section 8.1.2).

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

Example 7.1. @Null constraint

package javax.validation.constraints;

/**

* The annotated el ement nust be {@ode null}.
* Accepts any type.

*

* @ut hor Emmanuel Bernard

*/

@ar get ({ METHOD, FIELD, ANNOTATI ON TYPE, CONSTRUCTOR, PARAMETER })
@Rret ent i on( RUNTI MVE)

@ocunent ed

@onstraint(validatedBy = { })

public @nterface Null {

String message() default "{javax.validation.constraints.Null.nmessage}";
O ass<?>[] groups() default { };

Cl ass<? extends Payl oad>[] payl oad() default { };

/**

* Defines several {@ink Null} annotations on the sane el enent.
*
* @ee javax.validation.constraints. Null
*/
@rarget ({ METHOD, FIELD, ANNOTATI ON_TYPE, CONSTRUCTOR, PARAMETER })
@Ret ent i on( RUNTI ME)
@wocunent ed
@nterface List {

Nul I [] val ue();
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Example 7.2. @NotNull constraint

package j avax.validation.constraints;

/**

* The annotated el enent nust not be {@ode null}.

* Accepts any type.

* @ut hor Emmanuel Bernard

*/

@rarget ({ METHOD, FIELD, ANNOTATI ON_TYPE, CONSTRUCTOR, PARAMETER })
@Ret ent i on( RUNTI ME)

@ocunent ed

@onstraint(validatedBy = { })

public @nterface NotNull {

String nmessage() default "{javax.validation.constraints. NotNull.message}";
Cl ass<?>[] groups() default { };

Cl ass<? extends Payl oad>[] payload() default { };

/**

* Defines several {@ink NotNull} annotations on the sane el enent.
*

* @ee javax.validation.constraints. Not Null

“f

@arget ({ METHOD, FIELD, ANNOTATI ON_TYPE, CONSTRUCTOR, PARAMETER })
@Rret ent i on( RUNTI MVE)

@ocunent ed

@nterface List {

Not Nul I [] val ue();

Example 7.3. @AssertTrue constraint

package javax.validation.constraints;

/**

* The annotated el enent nust be true.

* Supported types are {@ode bool ean} and { @ode Bool ean}.
* <p/>

* {@ode null} elenents are considered valid.

*

* @ut hor Emmanuel Bernard

*/

@arget ({ METHOD, FIELD, ANNOTATI ON TYPE, CONSTRUCTOR, PARAMETER })
@Ret ent i on( RUNTI MVE)

@ocunent ed

@onstraint(validatedBy = { })

public @nterface AssertTrue {

String message() default "{javax.validation.constraints.AssertTrue. nessage}";
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C ass<?>[] groups() default { };

C ass<? extends Payl oad>[] payload() default { };

/**

* Defines several {@ink AssertTrue} annotations on the sanme el enent.
*

* @ee AssertTrue

*/

@arget ({ METHOD, FIELD, ANNOTATI ON TYPE, CONSTRUCTOR, PARAMETER })
@Ret ent i on( RUNTI MVE)

@ocunent ed

@nterface List {

Assert True[] val ue();

Example 7.4. @AssertFalse constraint

package j avax.validation.constraints;

/**

*

*

*

*

*

*

*/

The annot ated el enent nust be fal se.

Supported types are { @ode bool ean} and { @ode Bool ean}.
<p/ >

{@ode null} elenents are considered valid.

@ut hor Emmanuel Bernard

@ar get ({ METHOD, FI ELD, ANNOTATI ON TYPE, CONSTRUCTOR, PARAMETER })
@Ret ent i on( RUNTI ME)

@ocunent ed

@onstraint(validatedBy = { })

public @nterface AssertFal se {

String nmessage() default "{javax.validation.constraints. AssertFal se. nessage}";
Cl ass<?>[] groups() default { };

Cl ass<? extends Payl oad>[] payl oad() default { };

/**

* Defines several {@ink AssertFal se} annotations on the sane el ement.
* @ee javax.validation.constraints. AssertFal se
*/
@rarget ({ METHOD, FI ELD, ANNOTATI ON_TYPE, CONSTRUCTOR, PARAMETER })
@Ret ent i on( RUNTI ME)
@ocunent ed
@nterface List {

Assert Fal se[] val ue();

Example 7.5. @Min constraint

1.1 Find 175



Built-in Constraint definitions

package javax.validation.constraints;

/

E R N S T S R B I

*

*

*

/

The annot ated el enent nust be a nunber whose val ue nust be hi gher or
equal to the specified m ni mum
<p/ >
Supported types are:
<ul >
<li>{ @ode Bi gDecinmal }</Ili>
<li>{@ode Biglnteger}</li>
<li >{@ode byte}, {@ode short}, {@ode int}, {@ode |long}, and their respective
wr appers</|i>
</ ul >
Note that {@ode doubl e} and {@ode float} are not supported due to rounding errors
(sone providers mght provide sone approxi mative support).
<p/ >
{@ode null} elenments are considered valid.

@ut hor Emmanuel Bernard

@arget ({ METHOD, FIELD, ANNOTATI ON_TYPE, CONSTRUCTOR, PARAMETER })
@ret ent i on( RUNTI ME)

@ocunent ed

@onstraint(validatedBy = { })

public @nterface Mn {

String message() default "{javax.validation.constraints. M n.nessage}";
O ass<?>[] groups() default { };

C ass<? extends Payl oad>[] payload() default { };

/**

* @eturn value the el ement nust be higher or equal to
*/

| ong val ue();

/**

* Defines several {@ink Mn} annotations on the sanme el enent.

* @ee Mn

*/

@rarget ({ METHOD, FIELD, ANNOTATI ON_TYPE, CONSTRUCTOR, PARAMETER })
@Ret ent i on( RUNTI ME)

@ocunent ed

@nterface List {

M n[] val ue();

Example 7.6. @M ax constraint

package javax.validation.constraints;

/

L I S

*

The annot ated el enent nust be a nunber whose val ue nust be | ower or
equal to the specified maxi mum
<p/ >
Supported types are:
<ul >
<li >{ @ode BigDecimal }</li>
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L . R T R R

*

*/

<li>{ @ode Biglnteger}</li>
<li>{@ode byte}, {@ode short}, {@ode int}, {@ode |long}, and their respective
wr appers</1li>
</ ul >
Note that {@ode doubl e} and {@ode float} are not supported due to rounding errors
(sone providers mght provide some approximative support).
<p/ >
{@ode null} elenments are considered valid.

@ut hor Emmanuel Bernard

@rarget ({ METHOD, FIELD, ANNOTATI ON_TYPE, CONSTRUCTOR, PARAMETER })
@Ret ent i on( RUNTI ME)

@ocunent ed

@Constraint(validatedBy = { })

public @nterface Max {

String nessage() default "{javax.validation.constraints. Max. nessage}";
Cl ass<?>[] groups() default { };

Cl ass<? extends Payl oad>[] payload() default { };

/**

* @eturn value the el ement nust be |ower or equal to
@[]

| ong val ue();

/**

* Defines several {@ink Max} annotations on the sane el ement.

*

* @ee Max

*/

@ar get ({ METHOD, FIELD, ANNOTATI ON TYPE, CONSTRUCTOR, PARAMETER })
@Ret ent i on( RUNTI MVE)

@ocunent ed

@nterface List {

Max[] val ue();

Example 7.7. @DecimalMin constraint

package javax.validation.constraints;

/

E R D I I S T T ]

*

The annot ated el enent nust be a nunber whose val ue nust be hi gher or
equal to the specified m nimum
<p/ >
Supported types are:
<ul >
<li>{ @ode BigDecimal }</I|i>
<li>{ @ode Biglnteger}</li>
<l i >{ @ode Char Sequence}</li >
<li>{@ode byte}, {@ode short}, {@ode int}, {@ode |long}, and their respective
wr appers</|i>
</ ul >
Note that {@ode double} and {@ode float} are not supported due to rounding errors
(sone providers mght provide sonme approxi mative support).
<p/ >
{@ode null} elenments are considered valid.
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*

* @ut hor Emmanuel Bernard

*/

@arget ({ METHOD, FIELD, ANNOTATI ON_TYPE, CONSTRUCTOR, PARAMETER })
@ret ent i on( RUNTI MVE)

@ocunent ed

@onstraint (validatedBy = { })
public @nterface Decimal Mn {

String nmessage() default "{javax.validation.constraints.Deci mal M n. nessage}";
C ass<?>[] groups() default { };

Cl ass<? extends Payl oad>[] payload() default { };

/**

* The {@ode String} representation of the mn value according to the
* {@ode BigDecimal} string representation.

*

* @eturn value the el enent nust be higher or equal to

*/

String val ue();

*

/
Speci fies whether the specified mnimumis inclusive or exclusive.
By default, it is inclusive.

@eturn {@ode true} if the value rmust be higher or equal to the specified m ni num
{@ode false} if the value nmust be higher

@ince 1.1

L S S T R

-~

bool ean inclusive() default true;

/**

* Defines several {@ink Deci mal M n} annotations on the sanme el enent.
*

* @ee Decimal Mn

*/

@ar get ({ METHOD, FIELD, ANNOTATI ON_TYPE, CONSTRUCTOR, PARAMETER })
@Ret ent i on( RUNTI MVE)

@ocunent ed

@nterface List {

Deci mal M n[] val ue();

Example 7.8. @DecimalMax constraint

package j avax.validation.constraints;

<li >{ @ode Bi gDeci mal }</Ii>

<li>{@ode Biglnteger}</li>

<l i >{ @ode Char Sequence}</li>

<li>{@ode byte}, {@ode short}, {@ode int}, {@ode |long}, and their respective

/**

* The annot ated el enent nust be a nunber whose val ue nust be | ower or
* equal to the specified maxi num

* <p/>

* Supported types are:

* <yl >

*

*

*

*

1.1 Find 178



Built-in Constraint definitions

* wr appers</1i>

* <ful >

* Note that {@ode doubl e} and {@ode float} are not supported due to rounding errors
* (some providers m ght provide some approximative support).

* <p/>

* {@ode null} elenents are considered valid.

* @ut hor Emmanuel Bernard

*/

@rarget ({ METHOD, FIELD, ANNOTATI ON_TYPE, CONSTRUCTOR, PARAMETER })
@Ret ent i on( RUNTI ME)

@ocunent ed

@onstraint(validatedBy = { })

public @nterface Deci mal Max {

String nmessage() default "{javax.validation.constraints. Deci mal Max. nessage}";
Cl ass<?>[] groups() default { };

Cl ass<? extends Payl oad>[] payl oad() default { };

/**

* The {@ode String} representation of the max val ue according to the
* {@ode BigDecimal} string representation.

*

* @eturn value the el enent nust be |ower or equal to
=
String val ue();

/**

* Specifies whether the specified maxi mumis inclusive or exclusive.
* By default, it is inclusive.

@eturn {@ode true} if the value nmust be |ower or equal to the specified maxi num
{@ode false} if the value nust be | ower

@ince 1.1
/
bool ean inclusive() default true;

L A

/**

* Defines several {@ink Deci mal Max} annotati ons on the sane el enent.
*

* @&ee Deci mal Max

*/

@arget ({ METHOD, FIELD, ANNOTATI ON_TYPE, CONSTRUCTOR, PARAMETER })
@Ret ent i on( RUNTI ME)

@ocunent ed

@nterface List {

Deci mal Max[] val ue();

Example 7.9. @Size constraint

package javax.validation.constraints;

/**

* The annotated el ement size nust be between the specified boundaries (included).
* <p/ >

* Supported types are:
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{@ode null} elenments are considered valid.

*

@ut hor Enmmanuel Bernard

*/

@rarget ({ METHOD, FIELD, ANNOTATI ON_TYPE, CONSTRUCTOR, PARAMETER })
@Ret ent i on( RUNTI ME)

@wocunent ed

@onstraint(validatedBy = { })

public @nterface Size {

* <ul >

* <li >{ @ode Char Sequence} (length of character sequence is evaluated)</li>
* <li>{ @ode Collection} (collection size is evaluated)</Ii>

* <li>{@ode Map} (map size is evaluated)</Ili>

* <li>Array (array length is evaluated)</li>

* <ful >

* <pl/>

*

String nmessage() default "{javax.validation.constraints.Size.nessage}";

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

Cl ass<? extends Payl oad>[] payload() default { };

/**

* @eturn size the el enment nmust be higher or equal to
“f

int mn() default O;

/**

* @eturn size the el enent nust be | ower or equal to
=

int max() default Integer. MAX VALUE;

/**

* Defines several {@ink Size} annotations on the sane el enent
*

* @ee Size

*/

@arget ({ METHOD, FIELD, ANNOTATI ON_TYPE, CONSTRUCTOR, PARAMETER })

@Ret ent i on( RUNTI ME)
@ocunent ed
@nterface List {

Size[] value();

Example 7.10. @Digits constraint

package javax.validation.constraints;

/**
* The annotated el ement nust be a nunmber within accepted range
* Supported types are:
* <ul >
x <li >{ @ode BigDecimal }</li>
* <li>{@ode Biglnteger}</li>
* <l i >{ @ode Char Sequence}</li >
* <li>{@ode byte}, {@ode short}, {@ode int}, {@ode |ong},
* wr apper types</Ili>
* </ul >
* <p/>

and their respective
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* {@ode null} elenents are considered valid.

*

* @ut hor Emmanuel Bernard

*/

@ar get ({ METHOD, FIELD, ANNOTATI ON TYPE, CONSTRUCTOR, PARAMETER })
@Rret ent i on( RUNTI MVE)

@ocunent ed

@onstraint (validatedBy = { })

public @nterface Digits {

String message() default "{javax.validation.constraints.D gits.nmessage}";

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

Cl ass<? extends Payl oad>[] payl oad() default { };

/**

* @eturn maxi mum nunber of integral digits accepted for this nunber

*/
int integer();

/**

* @eturn maxi mum nunber of fractional digits accepted for this nunber

*/
int fraction();

/**

* Defines several {@ink Digits} annotations on the sane el enent.
*

* @ee Digits

*/

@ar get ({ METHOD, FIELD, ANNOTATI ON TYPE, CONSTRUCTOR PARANMETER })

@Ret ent i on( RUNTI ME)
@ocunent ed
@nterface List {

Digits[] value();

Example 7.11. @Past constraint

package javax.validation.constraints;

{@ode null} elenments are considered valid.

/**

* The annot ated el enent nust be a date in the past.

* Now is defined as the current time according to the virtual machine.
* <p/>

* The cal endar used if the conpared type is of type {@ode Cal endar}
* is the cal endar based on the current tinmezone and the current |ocale.
* <p/>

* Supported types are:

* <ul >

* <li>{@ode java.util.Date}</li>

* <li>{@ode java.util.Calendar}</Ili>

* </ul >

* <p/ >

*

*

*

@ut hor Emmanuel Bernard
@[]
@rarget ({ METHOD, FIELD, ANNOTATI ON_TYPE, CONSTRUCTOR, PARAMETER })
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@Ret ent i on( RUNTI MVE)

@ocunent ed

@onstraint (validatedBy = { })
public @nterface Past {

String nessage() default "{javax.validation.constraints. Past.message}";
C ass<?>[] groups() default { };

Cl ass<? extends Payl oad>[] payload() default { };

/**

* Defines several {@ink Past} annotations on the sane el enent.

*

* @ee Past

*/

@arget ({ METHOD, FIELD, ANNOTATI ON_TYPE, CONSTRUCTOR, PARAMETER })
@Ret ent i on( RUNTI ME)

@ocunent ed

@nterface List {

Past[] val ue();

Example 7.12. @Futur e constraint

package javax.validation.constraints;

{@ode null} elenents are considered valid.

/**

* The annotated el ement nust be a date in the future.

* Now is defined as the current tinme according to the virtual machine
* The cal endar used if the conpared type is of type {@ode Cal endar}
* is the cal endar based on the current tinmezone and the current |ocale.
* <p/>

* Supported types are:

* <ul >

* <li>{@ode java.util.Date}</li>

* <li>{@ode java.util.Calendar}</Ili>

* <ful >

* <p/>

*

*

*

@wut hor Emmanuel Bernard

*/

@arget ({ METHOD, FIELD, ANNOTATI ON TYPE, CONSTRUCTOR, PARAMETER })
@Rret ent i on( RUNTI MVE)

@ocunent ed

@onstraint (validatedBy = { })

public @nterface Future {

String nmessage() default "{javax.validation.constraints. Future. message}";
C ass<?>[] groups() default { };

Cl ass<? extends Payl oad>[] payl oad() default { };

/**

* Defines several {@ink Future} annotations on the same el ement.
*

@ee Future
*/

1.1 Find

182



Built-in Constraint definitions

@ar get ({ METHOD, FIELD, ANNOTATI ON TYPE, CONSTRUCTOR, PARAMETER })
@Ret ent i on( RUNTI ME)

@ocunent ed

@nterface List {

Future[] val ue();

Example 7.13. @Pattern constraint

package javax.validation.constraints;
/ *
The annot at ed { @ode Char Sequence} nust match the specified regul ar expression.
The regul ar expression follows the Java regul ar expressi on conventions
see {@ink java.util.regex. Pattern}.
<p/ >
Accepts { @ode Char Sequence}. {@ode null} elenents are considered valid.

E I I

* @ut hor Emmanuel Bernard

*/

@ar get ({ METHOD, FIELD, ANNOTATI ON_TYPE, CONSTRUCTOR, PARAMETER })
@Ret ent i on( RUNTI MVE)

@ocunent ed

@onstraint (validatedBy = { })

public @nterface Pattern {

/**

* @eturn the regular expression to natch
*/

String regexp();

/**

* @eturn array of {@ode Flag}s considered when resolving the regul ar expression
*/

Flag[] flags() default { };

/**

* @eturn the error nmessage tenpl ate

*/

String nmessage() default "{javax.validation.constraints.Pattern. message}";

/**

* @eturn the groups the constraint belongs to
*/

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

/**

* @eturn the payl oad associated to the constraint
*/

Cl ass<? extends Payl oad>[] payl oad() default { };

/**

* Possi bl e Regexp fl ags.
*/
public static enum Fl ag {

/**

* Enabl es Uni x |ines nobde.

*

* @ee java. util.regex. Pattern#UN X_LI NES
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&/
UNI X_LINES( java.util.regex.Pattern. UNI X LI NES ),

/**
* Enabl es case-insensitive matching.
*
* @ee java.util.regex. Pattern#CASE | NSENSI Tl VE
*/
CASE_|I NSENSI TI VE( java. util.regex. Pattern. CASE | NSENSI Tl VE ),

/**

* Permits whitespace and conmments in pattern.
*
* @ee java.util.regex. Patter n#COMVENTS
*/
COMMENTS( java. util.regex. Pattern. COMENTS ),

/**
* Enabl es nmultiline node.
*
* @ee java.util.regex. Pattern#MJLTI LI NE
*/
MULTI LI NE( java.util.regex.Pattern. MULTILINE ),

/**
* Enabl es dotall node.
*
* @ee java.util.regex. Pattern#DOTALL
*/
DOTALL( java.util.regex. Pattern. DOTALL ),

/**

* Enabl es Uni code- aware case fol di ng.

*

* @ee java.util.regex. Pattern#UN CODE_CASE
*/
UNI CODE_CASE( java. util.regex. Pattern. UNI CODE_CASE ),

/**
* Enabl es canoni cal equi val ence.
*
* @ee java. util.regex. Patter n#CANON_EQ
*/
CANON EQ( java.util.regex. Pattern. CANON EQ );

/1 JDK flag val ue
private final int value;

private Flag(int value) {
this.val ue = val ue;
}

/**
* @eturn flag value as defined in {@ink java.util.regex. Pattern}
“f
public int getValue() {
return val ue;
}

}
/**

* Defines several {@ink Pattern} annotations on the sane el ement.
* @ee Pattern

*/

@rarget ({ METHOD, FIELD, ANNOTATI ON_TYPE, CONSTRUCTOR, PARAMETER })
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@Ret ent i on( RUNTI MVE)
@ocunent ed
@nterface List {

Pattern[] val ue();
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Two kinds of XML descriptors are used by Bean Validation. The first one describes the Bean Validation configura-
tion provided as META-INF/validation.xm . The second one describes constraints declarations and closely
matches the annotations declaration approach. If an XML descriptor does not validate against the corresponding
XSD file, aval i dati onExcept i on iSraised.

8.1. Constraint definition and declaration

Bean Validation lets you declare constraints via XML rather than annotations. Y ou can either ignore constraints de-
clared via annotations or consider XML as adding additional constraints on top of annotation constraints. While it
is not possible to define anew constraint via XML, you can redefine the list of Const rai nt Val i dat or classes asso-
ciated to a given constraint definition.

There is no digtinction between an annotation based constraint declaration and an XML based constraint declara-
tion: they are considered equivalent and should be treated as such by the Bean Validation provider. The rest of the
specification only refers to annotations as validation metadata: it should be read as annotation or their XML
descriptor equivalent.

Specifically when exploring metadata, the Bean Validation provider must ensure that an annotation instance corres-
ponding to the XML declaration is provided via Const r ai nt Descri pt or. get Annnot ati on() . The annotation ele-
ments as well as Constrai nt Val i dator. get Attri butes() must reflect the values described in the XML declara-
tion (see Section 8.1.3). Likewise, Const r ai nt Descri pt or . get Const r ai nt Val i dat or  asses() must reflect XML
based constraint definition overriding (see Section 8.1.2).

A given class must not be described more than once amongst all the XML mapping descriptors. A given field or
getter must not be described more than once on a given class description. A given constraint definition must not be
overridden more than once amongst al the XML mapping descriptors. If any of these rule is violated in a given
validation deployment, aval i dat i onExcept i on israised during the creation of the val i dat or Fact ory.

The schemaiis provided in Section 8.1.4.

8.1.1. Constraint declaration in XML

If def aul t - package is set, al unqualified class names (including annotations) are considered part of the package
described by def aul t - package.

A given JavaBean is described by the bean element. The name of the class is mandatory. By default, all constraint
declarations expressed via annotation are ignored for classes described in XML. You can force Bean Validation to
consider both annotations and XML constraint declarations by using i gnor e- annot at i ons="f al se" ON bean.
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Note

The i gnore- annot at i ons Setting is not inherited from nor by the class hierarchy. In other words, it only
applies to the current bean only.

If the name of the class does refer to a class not present in the classpath, aval i dat i onExcept i on israised.

Example 8.1. Example of bean XML declaration

<?xm version="1.0" encodi ng="UTF-8""?>
<const r ai nt - mappi ngs
xm ns="http://jboss.org/ xm /ns/javax/validation/ mappi ng"
xm ns: xsi ="http://ww. w3. org/ 2001/ XM_Schema- i nst ance"
Xsi : schenalLocati on=
"http://]jboss. org/ xm /ns/javax/validation/ mappi ng validati on- mappi ng-1. 1. xsd"
version="1.1">

<def aul t - package>com acne. app. donmai n</ def aul t - package>

<bean cl ass="Custoner" ignore-annotations="fal se">

</ bean
<bean cl ass="com acne. conmon. nodel . Addr ess" >

[...]

</ bean
</ constrai nt - mappi ngs>

8.1.1.1. Class-level overriding

Class level annotations are described via the cl ass element. If i gnor e- annot at i ons is declared, Bean Validation
must honor the explicit value for this element. If not declared, the default value defined in the encapsulating bean
element is considered.

When i gnor e- annot at i ons istrue, class-level Bean Validation annotations are ignored for this class (including the
@ oupSequence). When i gnor e- annot at i ons isfalse:

¢ Constraints declared in XML and constraints declared in annotations are added and form the list of class-level
declared constraints.

e @ oupSequence isconsidered unless gr oup- sequence element is explicitly used.

Example 8.2. Example of class-level declaration

<?xm version="1.0" encodi ng="UTF-8""?>
<constrai nt - mappi ngs
xm ns="http://jboss. org/ xm /ns/javax/validation/ mappi ng"
xm ns: xsi ="http://ww. w3. org/ 2001/ XM_Schena- i nst ance"
Xsi : schenalLocati on=
"http://]jboss.org/ xm /ns/javax/validation/ mappi ng validati on-mappi ng-1. 1. xsd"
version="1.1">
<def aul t - package>com acne. app. donai n</ def aul t - package>
<bean cl ass="Custoner" ignore-annotati ons="fal se">
<cl ass ignore-annotations="true">
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[...
</ cl ass>
</ bean>
<bean cl ass="com acne. conmon. nodel . Addr ess" >
<cl ass>
[...
</ cl ass>
</ bean>
</ constrai nt - mappi ngs>

]

]

8.1.1.2. Field-level overriding

Field level annotations are described viathefi el d element. The nane attribute corresponds to the name of the field
considered. If i gnor e- annot at i ons is declared, Bean Validation must honor the explicit value for this element. If
not declared, the default value defined in the encapsulating bean element is considered.

When i gnore-annot ati ons is true, field-level Bean Validation annotations on the targeted field are ignored
(including @val i d and @onvert G oup). Wheni gnor e- annot at i ons isfalse:

¢ Constraints declared in XML and constraints declared in annotations are added and form the list of field-level
declared constraints.

* @alidisconsidered unlesstheval i d element isexplicitly used. Note that the only way to disable cascading on
afield marked as @val i d iSto usei gnor e- annot at i ons=t r ue.

e Group conversions declared in XML and via the @onvert G oup annotation are added and form the list of ap-
plied conversions. Note that the rules for the declaration of group conversions as outlined in Section 4.4.5 ap-
ply, in particular it is not legal to declare several conversions for the same source group.

If the name of the field does not correspond to afield in the given bean aval i dat i onExcept i on israised.

Example 8.3. Field-level declaration

<?xm version="1.0" encodi ng="UTF-8"?>
<constrai nt - mappi ngs
xm ns="http://jboss. org/ xm / ns/javax/val i dati on/ mappi ng"
xm ns: xsi ="http://ww. w3. org/ 2001/ XM_Schemna- i nst ance"
Xsi : schenalLocati on=
"http://]jboss.org/ xm /ns/javax/validation/ mappi ng validation-mappi ng-1. 1. xsd"
version="1.1">
<def aul t - package>com acne. app. donai n</ def aul t - package>
<bean cl ass="Custoner" ignore-annotati ons="fal se">
<field name="firstNane">

o]
</field>
<field name="orders">
<val i d/ >
[...]
</field>
</ bean>
</ const r ai nt - mappi ngs>
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8.1.1.3. Property-level overriding

Property-level annotations are described viathe get t er element. The nane attribute corresponds to the name of the
property considered as defined in Section 4.1.2 (for example a getter String get Age() would have <getter
nanme="age"/ > as a corresponding descriptor). If i gnor e- annot at i ons is declared, Bean Validation must honor the
explicit value for this element. If not declared, the default value defined in the encapsulating bean element is con-
Sidered.

When i gnor e- annot ati ons is true, property-level Bean Validation annotations on the targeted property are ig-
nored (including @val i d and @onvert G oup). When i gnor e- annot at i ons isfalse:

e Congtraints declared in XML and constraints declared in annotations are added and form the list of property-
level declared constraints.

* @alidisconsidered unlesstheval i d element isexplicitly used. Note that the only way to disable cascading on
aproperty marked as @val i d iSto uUsei gnor e- annot at i ons=t r ue.

» Group conversions declared in XML and via the @onvert G oup annotation are added and form the list of ap-
plied conversions. Note that the rules for the declaration of group conversions as outlined in Section 4.4.5 ap-
ply, in particular it is not legal to declare several conversions for the same source group.

If the name of the property does not correspond to a property in the given bean a val i dat i onExcept i on israised.

Example 8.4. Property-level declaration

<?xm version="1.0" encodi ng="UTF-8""?>
<constrai nt - nappi ngs
xm ns="http://jboss. org/ xm / ns/javax/val i dation/ mappi ng"
xm ns: xsi ="http://ww. w3. org/ 2001/ XM_Schena- i nst ance"
xsi : schemaLocati on=
"http://]jboss.org/ xm /ns/javax/validation/ mappi ng validation-mappi ng-1. 1. xsd"
version="1.1">
<def aul t - package>com acne. app. donmai n</ def aul t - package>
<bean cl ass="Custoner" ignore-annotati ons="fal se">
<getter name="firstNanme">
[...]
</getter>
<getter nane="orders">
<valid/ >
[...]
</getter>
</ bean>
</ const r ai nt - mappi ngs>

8.1.1.4. Constructor-level overriding

Constructor-level annotations are described viathe const ruct or element.

To identify a constructor to be configured, zero or more parameter elements are used, matching the number and
types of parameters of the configured constructor. When configuring the default constructor, no parameter element
is to be used. The parameter types are specified using their fully qualified name using the syntax described in the
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documentation of j ava. | ang. d ass. get Narme() .

Let'slook at some examples.

e “java.lang. String" must be specified for a parameter of typej ava. | ang. String
e “long" must be specified for a parameter of typel ong
e "[Ljava.lang. Obj ect;" must be specified for a parameter of typej ava. | ang. bj ect [ ]

Varargs parameters are specified using the corresponding array type, e.g. a parameter String. .. must be specified
as"[Ljava.lang. String;".

If the def aul t - package element is configured for the mapping file, any unqualified class names will be resolved
using the given default package.

Note

You must declare all parameters even if they are not reconfigured to ensure the right constructor is identi-
fied.

If no constructor with the specified parameter types exists in the given bean aval i dat i onExcept i on israised.
The optional r et ur n- val ue element is used to change the configuration of a constructor's return value if required.

The optional cross- par anet er element is used to change the configuration of a constructor's cross-parameter con-
straints if required.

The constraints applying for a constructor's parameters and its return value are specified by adding const rai nt €le-
ments to the par anet er and r et ur n- val ue elements respectively. Whether or not to perform cascaded validation is
controlled using the val i d element. Group conversion rules for cascaded validation are specified using the con-

vert - group €lement.

The cross-parameter constraints applied on a constructor parameter list are specified by adding constrai nt ele-
ments to the cr oss- par anet er element.

If i gnor e- annot at i ons is declared on the parameter, cross-parameter element or return value level, Bean Valida-
tion must honor the explicit value for this element. Otherwise, if i gnore- annot ati ons is declared for the con-
struct or element, Bean Validation must honor this value. Otherwise, the default value declared in the encapsulat-
ing bean element is considered.

When i gnor e- annot at i ons iS true, Bean Validation annotations on the targeted constructor or parameter are ig-
nored (including @val i d and @onvert Group). Wheni gnor e- annot at i ons isfalse:

¢ Constraints declared in XML and constraints declared in annotations are added and form the list of declared
parameter, cross-parameter or return value constraints respectively.

e @alidisconsidered unlesstheval i d element isexplicitly used. Note that the only way to disable cascading on
a constructor parameter or return value marked as @val i d iS to Use i gnor e- annot at i ons=t rue. This does not
apply to cross-parameter elements as cascading does not make sensein this situation.
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e Group conversions declared in XML and via the @onvert G oup annotation are added and form the list of ap-
plied conversions. Note that the rules for the declaration of group conversions as outlined in Section 4.4.5 ap-
ply, in particular it is not legal to declare several conversions for the same source group. This does not apply to
cross-parameter elements as cascading does not make sense in this situation.

Example 8.5. Constructor-level declaration

<?xm version="1.0" encodi ng="UTF-8""?>
<const r ai nt - mappi ngs
xm ns="http://jboss.org/xm/ns/javax/validation/ mappi ng"
xm ns: xsi ="http://ww. w3. or g/ 2001/ XM_Schena- i nst ance"
xsi : schenmalLocati on=
"http://jboss.org/ xm /ns/javax/validation/ mappi ng validati on- mappi ng-1. 1. xsd"
version="1.1">
<def aul t - package>com acne. app. donai n</ def aul t - package>
<bean cl ass="Custonmer" ignore-annotations="fal se">
<constructor ignore-annotations="true">
<paraneter type="java.lang.String">
[...]
</ par anet er >
<paraneter type="int">
<val i d/ >
[...]
</ par anet er >
<par aneter type="long" ignore-annotations="false"/>
<cross-paraneter ignore-annotations="fal se">
[...]
</ cr oss- par anet er >
<return-val ue>
<valid/ >
[...]
</return-val ue>
[-..]

</ constructor>

</ bean>
</ constrai nt - mappi ngs>

8.1.1.5. Method-level overriding

Method-level annotations are described viathe net hod € ement.

To identify a method to be configured, zero or more parameter elements are used, matching the number and types
of parameters of the configured method. The parameter types are specified using their fully qualified name using
the syntax described in the documentation of j ava. | ang. d ass. get Name() .

Let'slook at some examples:

e “java.lang. String" must be specified for a parameter of typej ava. | ang. String
e "long" must be specified for a parameter of typel ong

e “[Ljava.lang. Obj ect;" must be specified for a parameter of typej ava. | ang. Qvj ect [ ]
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Varargs parameters are specified using the corresponding array type, e.g. a parameter Stri ng. .. must be specified
as"[Ljava.lang. String;".

If the def aul t - package element is configured for the mapping file, any unqualified class names will be resolved
using the given default package.

Note

Y ou must declare al parameters even if they are not reconfigured to ensure the right method is identified.

Note

A given getter method representing a JavaBeans property may either be configured using the get t er or the
net hod €lement, but not both. If agetter element and anet hod element referring to the same method are
detected by the Bean Validation provider, aVval i dat i onExcept i on israised.

If no method with the specified name and parameter types exists in the given bean a val i dati onException is
raised.

The optional r et ur n- val ue element is used to change the configuration of a method's return value if required.

The optional cross- paraneter element is used to change the configuration of a method's cross-parameter con-
straintsif required.

The constraints applying for a method's parameters and its return value are specified by adding constrai nt ele-
ments to the par amet er and r et ur n- val ue elements respectively. Whether or not to perform cascaded validation is
controlled using the val i d element. Group conversion rules for cascaded validation are specified using the con-
vert - group €lement.

The cross-parameter constraints applied on a method parameter list are specified by adding const rai nt elementsto
thecr oss- par anet er element.

If i gnore-annot at i ons is declared on the parameter, cross-parameter element or return value level, Bean Vaida
tion must honor the explicit value for this element. Otherwise, if i gnor e- annot at i ons is declared for the et hod
element, Bean Validation must honor this value. Otherwise, the default value declared in the encapsulating bean
element is considered.

When i gnor e- annot at i ons is true, Bean Validation annotations on the targeted method or parameter are ignored
(including @val i d and @onvert Group). When i gnor e- annot at i ons isfalse:

¢ Constraints declared in XML and constraints declared in annotations are added and form the list of declared
parameter, cross-parameter or return value constraints respectively.

e @validisconsidered unlesstheval i d element is explicitly used. Note that the only way to disable cascading on
amethod parameter or return value marked as @val i d iSto Usei gnor e- annot at i ons=t r ue. This does not apply
to cross-parameter elements as cascading does not make sense in this situation.

e Group conversions declared in XML and via the @onvert G oup annotation are added and form the list of ap-
plied conversions. Note that the rules for the declaration of group conversions as outlined in Section 4.4.5 ap-
ply, in particular it is not legal to declare several conversions for the same source group. This does not apply to
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cross-parameter elements as cascading does not make sense in this situation.

Example 8.6. Method-level declaration

<?xm version="1.0" encodi ng="UTF-8""?>
<const r ai nt - mappi ngs
xm ns="http://jboss.org/xm/ns/javax/validation/ mappi ng"
xm ns: xsi ="http://ww. w3. or g/ 2001/ XM_Schena- i nst ance"
Xsi : schenalLocati on=
"http://jboss.org/ xm/ns/javax/validation/ mappi ng validati on-mappi ng-1. 1. xsd"
version="1.1">
<def aul t - package>com acne. app. domai n</ def aul t - package>
<bean cl ass="Custoner" ignore-annotations="fal se">
<met hod nane="update" ignore-annotations="true">
<paraneter type="java.lang.String">
[...]
</ par anet er >
<paraneter type="int">
<val i d/ >
[...]
</ par anet er >
<paraneter type="long" ignore-annotations="fal se"/>
<cross-paraneter ignore-annotations="fal se">
[...]
</ cross- par anet er >
<return-val ue>
<val i d/ >
[...]
</return-val ue>
[...]

</ met hod>

</ bean>
</ const r ai nt - mappi ngs>

8.1.1.6. Constraint declaration

New constraint declarations are represented by the constrai nt element. The annot ati on attribute is the class
name of the annotation representing the constraint. Message, groups and payload are defined respectively by the
message, gr oups and pay! oad €lements.

Other custom elements of an annotation are represented by el enent . The nane attribute is mandatory and repres-
ents the name of the element in the constraint declaration. “message”, “groups’ and “payload” are not permitted
names, use the nessage, gr oups or payl oad € ementsinstead. Otherwise aval i dati onExcepti on israised.

Note

val i dati onAppl i esTo (see Section 3.1.1.4) is not necessary as cross-parameter constraints and return
value constraints are declared in different XML elements, respectively cross-paraneter and return-
val ue.

If the element represents a primitive type, a class or an enum, the string representation of its value is placed in the
element itself. See Section 8.1.3 for a detailed explanation of the conversion rules from string to the type.

1.1 Find 193



XML deployment descriptor

If the element represents a primitive type array, a class array or an enum array, the string representation of each
valueisplaced in aval ue element placed under the element itself.

If the element represents an annotation, the annot at i on element is used to represent the annotation and placed un-
der el enent . An annot at i on element containsel enent elements.

If the element represents an array of annotations, one or more annot at i on elements are placed under el enent .

Elements with default values in the annotation definition do not have to be represented in XML: the default value
will be used in this case. If an XML constraint declaration is missing mandatory elements, or if it contains elements
not part of the constraint definition, aval i dati onExcept i on israised.

Example 8.7. Constraint declaration

<?xm version="1.0" encodi ng="UTF-8""?>
<constr ai nt - mappi ngs
xm ns="http://jboss.org/ xm /ns/javax/validation/ mappi ng"
xm ns: xsi ="http://ww. wW3. org/ 2001/ XM_Schema- i nst ance"
Xsi : schenalLocati on=
"http://]jboss.org/ xm /ns/javax/validation/ mappi ng validati on-mappi ng-1. 1. xsd"
version="1.1">
<def aul t - package>com acne. app. donai n</ def aul t - package>
<bean cl ass="Custoner" ignore-annotations="fal se">

<field name="first Nane" >

<I'-- @ooksLi ke(patterns={
@ratt ern(val ue="nmyRegExp", flag=PatternFl ag. | NSENSI Tl VE)
@at t er n(val ue="ny2ndRegExp") }
)
SRS
<constrai nt annotation="com acne. app. constrai nt.LooksLi ke">
<el enent nane="patterns">
<annot at i on>
<el ement nane="val ue" >nyRegExp</ el enent >
<el enent nane="fl ag">
<val ue>l NSENSI Tl VE</ val ue>
</ el enent >
</ annot ati on>
<annot at i on>
<el ement nanme="val ue" >ny2ndRegExp</ el enent >
</ annot ati on>
</ el ement >
</ constrai nt >

</field>
<field nane="orders">
<val i d/ >

<l-- @iscreteSize(value={ 0, 20 } )
-->
<constrai nt annotation="com acne. app. constraint.Di screteSi ze">
<el ement nanme="val ue" >
<val ue>0</ val ue>
<val ue>20</ val ue>
</ el enent >
</ constraint>
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</field>
<getter nanme="orders">
<val i d/ >
<I-- @bize(nmessage="Size is limted"
groups={Defaul t.cl ass, LightValidation.class},
max=30
)
-->

<constrai nt annotation="javax.validation.constraints. Size">
<nessage>Si ze is |imted</nessage>
<gr oups>
<val ue>com acne. app. nodel . Li ght Val i dati on</ val ue>
<val ue>j avax. persi st ence. Def aul t </ val ue>
</ gr oups>
<payl oad>
<val ue>com acne. app. nodel . WARN</ val ue>
</ payl oad>
<el ement name="max">30</ el enent >
</ constrai nt >

</ getter>

<constructor ignore-annotations="true">
<paraneter type="java.lang.String">

<l-- @iscreteSize(value={ 0, 20} ) -->
<constrai nt annotation="com acmre. app. constraint.Di screteSi ze">
<el enent nane="val ue">
<val ue>0</ val ue>
<val ue>20</ val ue>
</ el ement >
</ constraint>
</ par anet er >
</ constructor>

<nmet hod name="update" ignore-annotations="true">
<par aneter type="java.lang.String">

<l-- @iscreteSize(value={ 0, 20} ) -->
<constrai nt annotation="com acne. app. constraint.Di screteSi ze">
<el enent nane="val ue">
<val ue>0</ val ue>
<val ue>20</ val ue>
</ el ement >
</ constrai nt >
</ par anet er >

<r et urn-val ue>

<l-- @alidCustoner -->
<constrai nt annotation="com acne. app.constraint. ValidCustoner"/>
</return-val ue>
</ met hod>

<net hod nanme="reset Password" ignore-annotations="fal se">
<paraneter type="java.lang.String"/>
<paraneter type="java.lang.String"/>

<cr oss- par anet er >
<!-- @al i dReset Passwor dPar aneters -->
<constrai nt annotation="com acne. app. constraint. Val i dReset Passwor dPar anet ers"/ >

1.1 Find

195



XML deployment descriptor

</ cr oss- par anet er >
</ met hod>
</ bean>
</ const r ai nt - mappi ngs>

8.1.1.7. Declaration of group conversions

Group conversion rules are declared by specifying one or more convert - gr oup elements within thefi el d, getter,

par amet er and r et ur n- val ue €lements.

Source and target group of a conversion rule are given by specifying their fully-qualified names within the fr om
and t o attribute respectively. If the def aul t - package element is configured for the mapping file, any unqualified

class names will be resolved using the given default package.

Example 8.8. Declar ation of group conversions

<?xm version="1.0" encodi ng="UTF-8""?>
<const r ai nt - mappi ngs

xm ns="http://jboss.org/xm/ns/javax/validation/ mappi ng"
xm ns: xsi ="http://ww. w3. or g/ 2001/ XM_Schena- i nst ance"

xsi : schemalLocat i on=

"http://jboss.org/xm /ns/javax/validation/ mappi ng val i dati on- mappi ng-1. 1. xsd"

version="1.1">
<def aul t - package>com acme. app. donmi n</ def aul t - pac
<bean cl ass="Custoner" ignore-annotations="fal se"

<field name="first Name" >
<val i d/ >

kage>
>

<convert-group fron="javax.validation.groups.Default" to="com acne. CustonerBasic"/>
<convert-group frone"com acnenot e. Advanced" to="com acne. Cust oner Conpl ex"/ >

</field>

<getter name="orders">
<valid/ >

<convert-group fron¥"javax.validation.groups. Default" to="com acne. Cust onerBasic"/>

</getter>

<constructor>
<paraneter type="java.lang.String">
<valid/ >
<convert-group frone"javax.validation
</ par anet er >
<r et urn-val ue>
<valid/ >
<convert-group fron¥"javax.validation
</return-val ue>
</ const ruct or >

<met hod name="update">
<paraneter type="java.lang. String">
<val i d/ >
<convert-group from="javax. validation
</ par anet er >
<return-val ue>
<val i d/ >
<convert-group from="javax. validation
</return-val ue>
</ constructor>
</ bean>

. groups

. groups

. groups

. groups

. Defaul t"

. Defaul t"

. Defaul t"

.Defaul t"

t o="com acne. Cust oner Basi c"/ >

t o="com acne. Cust oner Basi c"/ >

t o="com acne. Cust oner Basi c"/ >

t o="com acne. Cust oner Basi c"/ >
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</ constrai nt - mappi ngs>

8.1.2. Overriding constraint definitions in XML

A constraint definition (i.e. the annotation representing a constraint), cannot be fully expressed in XML but the list
of Constrai nt Val i dat or S associated to a given constraint can be altered.

A constraint definition is represented by a constrai nt-defini ti on element. The annot at i on attribute represents
the constraint annotation being altered. The val i dat ed- by elements represent the (ordered) list of Const r ai nt Val -
i dat or implementations associated to the constraint.

If i ncl ude- exi sting-val i dat or iSset to false, Constrai nt Val i dat or defined on the constraint annotation are ig-
nored. If set to true, the list of ConstraintValidators described in XML are concatenated to the list of Con-
straint Val i dat or described on the annotation to form a new array of Const rai nt val i dat or evaluated. Annota-
tion based Const rai nt Val i dat or come before XML based Const r ai nt val i dat or Sin the array. The new list isre-
turned by Constrai nt Descri pt or. get Const r ai nt Val i dat or O asses().

Example 8.9. Overriding constraint definitions

<?xm version="1.0" encodi ng="UTF- 8" ?>
<constrai nt - mappi ngs
xm ns="http://jboss. org/ xm /ns/javax/val i dati on/ mappi ng"
xm ns: xsi ="http://ww. w3. org/ 2001/ XM_Schena- i nst ance"
Xsi : schenalLocati on=
"http://]jboss.org/ xm /ns/javax/validation/ mappi ng validation-mappi ng-1. 1. xsd"
version="1.1">
<def aul t - package>com acne. app. donmai n</ def aul t - package>
<bean cl ass="com acne. cormon. nodel . Addr ess" >
[-..]

</ bean>

<constraint-definition annotati on="javax.validation.constraints. Si ze">
<val i dat ed- by i ncl ude-exi sti ng-val i dators="true">
<val ue>com acne. app. constrai nt. Si zeVal i dat or For Di cti onary</val ue>
</val i dat ed- by>
</ constrai nt-definition>
<constrai nt-definition annotation="AcnmeCO der Nunber" >

[...]
</constraint-definition>
</ const r ai nt - mappi ngs>

8.1.3. Converting the string representation of a value

Primitive types, d ass and Enumare represented as strings in the XML descriptor. Elements of an array are repres-
ented by theval ue element.

byt e are represented according to the rules defined in Byt e. par seByt e( St ri ng) .
short arerepresented according to the rules defined in Short . par seShort (Stri ng).

i nt are represented according to therules defined in | nt eger . parsel nt (String).
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| ong are represented according to the rules defined in Long. par seLong( St ri ng) .

fl oat arerepresented according to the rules defined in Fi oat . par seFl oat (String).

doubl e are represented according to the rules defined in Doubl e. par seDoubl e(String) .
bool ean are represented according to the rules defined in Bool ean. par seBool ean(Stri ng) .

char arerepresented according to the following rules:

» thestring must be of one character long
« the character extracted from the string is the returned char

A d ass isrepresented by the fully qualified class name of the class or more precisely according to the syntax de-
scribed in the documentation of j ava. | ang. d ass. get Name() . Note that if the raw string is unqualified, default
package is taken into account.

An enum is represented by itsenum nane() value.

If any of the string representation does not match its type counterpart, aval i dat i onExcept i on iS raised.

8.1.4. XML Schema

This section contains the XML schema used for constraint mapping descriptors.

From Bean Validation revision 1.1 onwards, mapping authors must specify the used version of the schema within
the ver si on attribute of the const rai nt - mappi ngs element. Implementations supporting Bean Validation 1.1 must
properly parse mapping descriptors of Bean Validation 1.0 and 1.1. If the ver si on attribute attribute is not given,
schemaversion 1.0 isto be assumed by the Bean Validation Provider.

In case an unknown version is given (e.g. if a mapping descriptor adhering to a future schemaversion is parsed by
aBean Validation 1.1 provider) aval i dat i onExcept i on iSraised.

Example 8.10. XML schema for constraint mapping descriptors

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

<xs:schema attri buteFor nDef aul t ="unqual i fi ed"
el enment For mDef aul t =" qual i fi ed"
tar get Nanespace="http://j boss. org/ xm / ns/javax/val i dati on/ mappi ng"
xm ns: xs="http://ww.w3. org/ 2001/ XM_Schema"
xm ns: map="http://j boss. org/ xm / ns/j avax/ val i dati on/ mappi ng"
version="1.1">

<xs:annot ati on>
<xs: docunent at i on><! [ CDATA[
This is the XM. Scherma for Bean Validation constraint mapping files.

Bean Validation constraint mapping files nmust indicate the Bean Validation
XML schema by using the constraint mappi ng namespace:

http://jboss. org/ xm /ns/javax/validati on/ mappi ng

and indicate the version of the schema by using the version attribute
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as shown bel ow:.

<const r ai nt - mappi ngs
xm ns="http://jboss.org/xm/ns/javax/validation/ mappi ng"
xm ns: xsi ="http://ww. w3. or g/ 2001/ XM_Schena- i nst ance"
xsi : schenmaLocat i on="
http://jboss.org/ xm /ns/javax/validation/ mappi ng
val i dati on- mappi ng-1. 1. xsd"
version="1.1">
[...]
</ const r ai nt - mappi ngs>
11>
</ xs: docurment at i on>
</ xs: annot ati on>

<xs: el ement name="constrai nt - mappi ngs" type="map: constrai nt - mappi ngsType"/ >

<xs: conmpl exType nane="payl oadType" >
<XS:sequence>
<xs:el enment type="xs:string" name="val ue" maxCccurs="unbounded" m nCccurs="0"/>
</ xs: sequence>
</ xs: conpl exType>
<xs: conpl exType nane="groupsType">
<XS:sequence>
<xs: el ement type="xs:string" nanme="val ue" maxQccurs="unbounded" m nCccurs="0"/>
</ xs: sequence>
</ xs: conpl exType>
<xs: conpl exType nane="groupSequenceType" >
<XsS:sequence>
<xs:el ement type="xs:string" nanme="val ue" maxCccurs="unbounded" m nCccurs="0"/>
</ xs: sequence>
</ xs: conpl exType>
<xs: conpl exType nanme="groupConversi onType" >
<xs:attribute type="xs:string" nane="front' use="required"/>
<xs:attribute type="xs:string" nane="to" use="required"/>
</ xs: conpl exType>
<xs: conpl exType nane="constrai nt - mappi ngsType" >
<XS:sequence>
<xs: el ement type="xs:string" name="default-package" m nCccurs="0"/>
<xs: el ement type="map: beanType"
name="bean"
maxCccur s=" unbounded"
m nCccur s="0"/>
<xs: el ement type="map: constraint-definitionType"
nanme="constraint-definition"
maxCccur s=" unbounded"
m nCccur s="0"/>
</ xs: sequence>
<xs:attribute name="version" type="map:versionType" fixed="1.1" use="required"/>
</ xs: conpl exType>
<xs:si npl eType nane="versi onType">
<xs:restriction base="xs:token">
<xs:pattern value="[0-9]+(\.[0-9]+)*"/>
</xs:restriction>
</ xs:si npl eType>
<xs: conpl exType nane="val i dat ed- by Type" >
<XS:sequence>
<xs: el ement type="xs:string" name="val ue" maxQccurs="unbounded" m nCccurs="0"/>
</ xs: sequence>
<xs:attribute type="xs:bool ean" nanme="incl ude-exi sti ng-validators" use="optional"/>
</ xs: conpl exType>
<xs: conpl exType nanme="constrai nt Type">
<XS:sequence>
<xs:el ement type="xs:string" nanme="message" m nCccurs="0"/>
<xs: el ement type="nap: groupsType"
name="gr oups"
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m nCccur s="0"/>
<xs: el ement type="nmap: payl oadType"
nanme="payl oad"
m nCccur s="0"/>
<xs: el ement type="nap: el enent Type"
nanme="el emrent "
maxCccur s=" unbounded"
m nCccur s="0"/>
</ xs: sequence>
<xs:attribute type="xs:string" name="annotation" use="required"/>
</ xs: conpl exType>
<xs:conpl exType nane="el enent Type" mi xed="true">
<XS:sequence>
<xs:el ement type="xs:string" name="val ue" maxCccurs="unbounded" m nCccurs="0"/>
<xs: el erent type="map: annot ati onType"
nanme="annot ati on"
maxCQccur s="unbounded"
m nCccur s="0"/>
</ xs: sequence>
<xs:attribute type="xs:string" nane="nane" use="required"/>
</ xs: conpl exType>
<xs: conpl exType nane="cl assType">
<XS:sequence>
<xs: el ement type="nap: gr oupSequenceType"
name="gr oup- sequence"
m nCccur s="0"/>
<xs: el ement type="map: constrai nt Type"
nane="constraint"
maxCccur s=" unbounded"
m nCccur s="0"/>
</ xs: sequence>
<xs:attribute type="xs:bool ean" nanme="i gnore-annotati ons" use="optional"/>
</ xs: conpl exType>
<xs: conpl exType nanme="beanType" >
<Xs: sequence>
<xs: el ement type="nap: cl assType"
nanme="cl ass"
m nCccur s="0">
</ xs: el enent >
<xs: el ement type="nmap:fiel dType"
nanme="fi el d"
m nCccur s="0"
maxCccur s="unbounded"/ >
<xs: el ement type="nmap: getterType"
nane="getter"
m nCccur s="0"
maxCccur s="unbounded"/ >
<xs: el ement type="map: constructor Type"
nane="constructor"
m nCccur s="0"
maxCccur s=" unbounded"/ >
<xs: el ement type="nmap: net hodType"
nane="net hod"
m nCccur s="0"
maxQccur s="unbounded"/ >
</ xs: sequence>
<xs:attribute type="xs:string" nane="cl ass" use="required"/>
<xs:attribute type="xs:bool ean" nanme="ignore-annotati ons" use="optional"/>
</ xs: conpl exType>
<xs: conpl exType nanme="annot ati onType">
<XS:sequence>
<xs: el ement type="nmap: el enent Type"
nanme="el emrent "
maxCccur s=" unbounded"
m nCccur s="0"/>
</ xs: sequence>
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</ xs: conpl exType>
<xs: conmpl exType nane="getter Type">
<XS:sequence>
<xs: el ement type="xs:string" name="valid" m nCccurs="0" fixed=""/>
<xs: el ement type="nap: gr oupConver si onType"
name="convert-group"
m nCccur s="0"
maxCccur s="unbounded"/ >
<xs: el ement type="nap: constrai nt Type"
nane="constraint"
m nCccur s="0"
maxCccur s=" unbounded"/ >
</ xs: sequence>
<xs:attribute type="xs:string" nane="nane" use="required"/>
<xs:attribute type="xs:bool ean" name="i gnore-annotati ons" use="optional"/>
</ xs: conpl exType>
<xs:conpl exType nane="met hodType" >
<Xs: sequence>
<xs: el ement type="map: paranet er Type"
nane="par anet er "
m nCccur s="0"
maxCccur s="unbounded"/ >
<xs: el ement type="nap: cr ossPar anet er Type"
nane="cr oss- par anet er "
m nCccur s="0"
maxQccur s="1"/>
<xs: el ement type="map:returnVal ueType"
nanme="r et ur n- val ue"
m nCccur s="0"
maxCQccur s="1"/>
</ xs: sequence>
<xs:attribute type="xs:string" nane="nane" use="required"/>
<xs:attribute type="xs:bool ean" name="ignore-annotations" use="optional"/>
</ xs: conpl exType>
<xs: conpl exType nanme="constructor Type">
<XS:sequence>
<xs: el ement type="map: paraneter Type"
nanme="par anet er"
m nCccur s="0"
maxQccur s="unbounded"/ >
<xs: el ement type="map: cr ossPar anet er Type"
name="cr oss- par anet er "
m nCccur s="0"
maxCQccur s="1"/>
<xs: el ement type="map:returnVal ueType"
name="r et ur n- val ue"
m nCccur s="0"
maxQccur s="1"/>
</ Xs: sequence>
<xs:attribute type="xs:bool ean" name="i gnore-annotati ons" use="optional"/>
</ xs: conpl exType>
<xs: conpl exType nane="par anet er Type" >
<Xs: sequence>
<xs: el ement type="xs:string" name="valid" m nCccurs="0" fixed=""/>
<xs: el ement type="nap: gr oupConver si onType"
name="convert - group"
m nCccur s="0"
maxQccur s="unbounded"/ >
<xs: el ement type="nap: constrai nt Type"
name="constraint"
m nCccur s="0"
maxQccur s=" unbounded"/ >
</ xs: sequence>
<xs:attribute type="xs:string" nane="type" use="required"/>
<xs:attribute type="xs:bool ean" nane="i gnore-annotati ons" use="optional"/>
</ xs: conpl exType>
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<xs: conpl exType nane="r et ur nVal ueType" >
<Xs:sequence>
<xs:el ement type="xs:string" nane="valid" m nCccurs="0" fixed=""/>
<xs: el ement type="map: gr oupConver si onType"
nanme="convert - group"
m nCccur s="0"
maxCccur s="unbounded"/ >
<xs: el ement type="map: constrai nt Type"
nanme="constraint"
m nCccur s="0"
maxCQccur s="unbounded"/ >
</ xs: sequence>
<xs:attribute type="xs:bool ean" name="i gnore-annotati ons" use="optional"/>
</ xs: conpl exType>
<xs: conpl exType nane="crossPar anet er Type" >
<Xs: sequence>
<xs: el ement type="map: constrai nt Type"
nanme="constraint"
m nCccur s="0"
maxCccur s=" unbounded"/ >
</ xs: sequence>
<xs:attribute type="xs:bool ean" name="ignore-annotations" use="optional"/>
</ xs: conpl exType>
<xs: conpl exType name="constraint-definitionType">
<XsS:sequence>
<xs: el ement type="nap: val i dat ed- byType"
nane="val i dat ed- by"/ >
</ xs: sequence>
<xs:attribute type="xs:string" nane="annotation" use="required"/>
</ xs: conpl exType>
<xs: conpl exType nane="fi el dType" >
<XS:sequence>
<xs: el ement type="xs:string" name="valid" m nCccurs="0" fixed=""/>
<xs: el ement type="map: groupConversi onType"
name="convert-group"
m nCccur s="0"
maxCccur s="unbounded"/ >
<xs: el ement type="nap: constrai nt Type"
nanme="constraint"
m nCccur s="0"
maxCQccur s=" unbounded"/ >
</ xs: sequence>
<xs:attribute type="xs:string" nane="nane" use="required"/>
<xs:attribute type="xs:bool ean" name="i gnore-annotati ons" use="optional"/>
</ xs: conpl exType>
</ xs: schema>

8.2. Configuration schema

XML Configuration is set in META- 1 NF/ val i dati on. xm . The file is optional. The XML schema followed by the
configuration file is as followed.

Example 8.11. XML configuration XSD

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

<xs:schema attributeFornDefaul t="unqualified"
el ement For mDef aul t =" qual i fi ed"
t ar get Nanespace="http://jboss. org/ xm / ns/javax/val i dati on/ confi gurati on"
xm ns: xs="http://ww. w3. org/ 2001/ XM_Schema"
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xm ns: config="http://jboss. org/xm /ns/javax/validation/configuration"
version="1.1">

<xs:annot ation>
<xs: docunent at i on><! [ CDATA[
This is the XM Scherma for the Bean Validation configuration file.
The configuration file nust be nanmed "META-I NF/validation.xm".

Bean Validation configuration files nust indicate the Bean Validation
XML schema by using the validation namespace:

http://jboss.org/xm /ns/javax/validation/configuration

and indicate the version of the schema by using the version attribute
as shown bel ow

<val i dati on-config
xm ns="http://jboss.org/xm/ns/javax/validation/configuration"
xm ns: xsi ="http://ww. w3. or g/ 2001/ XM_Schena- i nst ance"
Xsi : schenalLocati on="
http://jboss.org/ xm /ns/javax/validation/configuration
val i dati on-configuration-1.1.xsd"
version="1.1">

[...1]

</validation-config>

11>

</ xs: docunent ati on>
</ xs: annot at i on>

<xs: el ement nanme="val i dation-config" type="config:validation-configType"/>
<xs: conpl exType nanme="val i dati on-confi gType">
<xs:sequence>

<XS:
<XS:
<XS:
<XS:
<XS.
<XS:
<XS:
<XS:

el enent
el enent
el enent
el enent
el enent
el enent
el enent
el enent

</ xs: sequence>
<xs:attribute nanme="versi on" type="config:versionType" fixed="1.1" use="required"/>
</ xs: conpl exType>

type="xs:string" name="default-provider" m nQccurs="0"/>

type="xs:string" name="nessage-interpolator" m nCOccurs="0"/>

type="xs:string" name="traversabl e-resol ver" m nCccurs="0"/>

type="xs:string" name="constraint-validator-factory" m nCccurs="0"/>
type="xs:string" name="paraneter-nane-provider" m nQccurs="0"/>
type="confi g: execut abl e-val i dati onType" name="execut abl e-validati on" m nCccurs="(
type="xs:string" name="constraint-mappi ng" maxCccur s="unbounded” m nCccurs="0"/>
type="confi g: propertyType" nanme="property" maxCccurs="unbounded" m nCccurs="0"/>

<xs:conpl exType nane="execut abl e-val i dati onType">
<Xs: sequence>
<xs: el ement type="config: default-validated-executabl e-typesType" nane="def aul t-val i dat ed- exec
</ xs: sequence>
<xs:attribute nane="enabl ed" use="optional" type="xs:bool ean" defaul t="true"/>
</ xs: conpl exType>
<xs: conmpl exType nane="def aul t - val i dat ed- execut abl e-t ypesType" >
<Xs: sequence>
<xs: el ement nanme="execut abl e-type" maxCccur s="unbounded" m nCccurs="1">
<xs: si npl eType>
<xs:restriction base="xs:string">

<xs:enuneration val ue="NONE"/ >
<xs:enuneration val ue=" CONSTRUCTORS"/ >

<xs: enuneration val ue="NON_GETTER_METHODS"/ >
<xs: enuneration val ue="GETTER METHODS"/ >
<xs:enuneration val ue="ALL"/>

</xs:restriction>
</ xs: si npl eType>
</ xs: el ement >
</ xs: sequence>
</ xs: conpl exType>
<xs: conpl exType nanme="propertyType">
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<xs: si npl eCont ent >
<xs: extensi on base="xs:string">
<xs:attribute name="nanme" use="required" type="xs:string"/>
</ xs: ext ensi on>
</ xs: si npl eCont ent >
</ xs: conpl exType>
<xs:si npl eType nane="versi onType" >
<xs:restriction base="xs:token">
<xs:pattern value="[0-9]+(\.[0-9]+)*" />
</xs:restriction>
</ xs: si nmpl eType>
</ xs: schema>

From Bean Validation revision 1.1 onwards, the used version of the schema must be specified within the ver si on
attribute of the val i dati on- confi g element. Implementations supporting Bean Validation 1.1 must properly parse
configuration descriptors of Bean Validation 1.0 and 1.1. If the ver si on attribute attribute is not given, schemaver-
sion 1.0 isto be assumed by the Bean Validation Provider.

In case an unknown version isgiven aVval i dati onExcept i on iS raised.

See Section 5.5.6 for more information on XML based configuration.
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[llegal arguments passed to the Bean Validation APIs generally lead to an 111 egal Ar gunent Excepti on (See the
JavaDoc for specific details). Other exceptions raised by Bean Validation are or inherit from the runtime exception
javax. val i dati on. Val i dat i onExcept i on. Exception cases are described in their respective sections but include
(non exhaustive list):

« invalid constraint definitions (missing mandatory elements, illegal composition cycle, illegal attribute overrid-
ing, etc)

* invalid constraint declarations (Const r ai nt Val i dat or implementation matching failure, etc)

< invalid group definition (circularity)

e invalid pef aul t group redefinition for classes (missing class group etc)

* invalid group conversion definitions

» error when retrieving, initializing, executing Const r ai nt Val i dat or S

» error when parsing the XML configuration or mappings

e multiple XML configuration files found

e missing expected provider or no default provider found

* missing no-arg constructor on extension implementations described in XML configuration files
* same entity described more than once across the XML mapping files

» same property or field described more than once for a given entity in the XML mapping files

» class, field or getter declared in XML mapping files but not found

e illega XML constraint definition

* illega XML constraint declaration

» exception raised either at initialization time or execution time by any of the extension interfaces

Each of these error cases lead to a val i dat i onExcept i on Or a subclass of val i dati onExcept i on (see following
subsections).

Every (runtime) exception raised either at initialization time or execution time by any of the extension interfaces
(Const rai ntVal i dat or, ConstraintVal i dat or Fact ory, Messagel nt er pol at or, Traver sabl eResol ver, Val i da-
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ti onProvi der Resol ver, Par anet er NamePr ovi der ) iswrapped in aval i dat i onExcept i on.

If aconstraint definition or constraint declaration isinvalid for a given class, the metadata APl should raise the ac-
cording exception.

9.1. Error report: Constrai nt Vi ol ati onExcepti on

Some frameworks or applications need to convey the result of avalidation by raising an exception if the validation
returns constraint violations.

Bean Validation provides a reference exception for such cases. Frameworks and applications are encouraged to use
Constrai nt Vi ol ati onExcepti on as opposed to a custom exception to increase consistency of the Java platform.
The exception can be raised directly or wrapped into the framework or application specific parent exception.

Example 9.1. ConstraintViolationException

/**

* Reports the result of constraint violations.
*

* @ut hor Enmanuel Bernard
* @ut hor Gunnar Morling
*/
public class ConstraintViolati onExcepti on extends Validati onException {

[...1]

/**

* Creates a constraint violation report.

*

* (@aram nmessage error nmessage
* @aram constraintViolations {@ode Set} of {@ink ConstraintViolation}
*/
publ i c ConstraintViol ati onExcepti on(Stri ng message,
Set <? extends ConstraintViol ati on<?>> constraintViol ations) {
[...]

}

/**

* Creates a constraint violation report.
*

* @aram constraintViolations {@ode Set} of {@ink ConstraintViol ation}
*/
public ConstraintViol ati onExcepti on(Set<? extends ConstraintViol ati on<?>> constraintViol ati ons) {

[...]
}

/**

* Set of constraint violations reported during a validation.

*

* @eturn {@ode Set} of {@ink ConstraintViol ati on}

*/

publ i ¢ Set <Constrai nt Vi ol ati on<?>> get Constrai ntViol ati ons() {

[...]
}

The Constrai nt Vi ol ati onExcepti on carriesaSet of Constrai nt Vi ol ati on.
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Note

Bean Validation never raises this exception itself. Other frameworks like Java Persistence 2 or interception
framework wiring method validation do.

Note

If this exception is meant to be send remotely, Constrai nt Vi ol ati on objects should be Seri al i zabl e as
defined an explained in Section 5.2.

9.2. Constraint definition: Constrai nt Defi ni ti onExcepti on

If aconstraint definition does not respect the Bean Validation rules or isinconsistent, a Const r ai nt Def i ni t i onEx-
ception israised. Constrai nt Definiti onExceptionisasubclassof val i dati onExcepti on.

This exception can be raised during validation or when the metadata model for the class hosting this constraint is
requested.

Note

These exception cases can be determined at compile time by atool such as an annotation processor.

9.3. Constraint declaration: Constrai nt Decl ar ati onException and
Unexpect edTypeExcepti on

When a constraint declaration isillegal, Const rai nt Decl ar at i onExcepti on is raised. This includes amongst other
things incorrect group conversion rules (definition or positioning) and illegal method constraint declarations (e.g.
inheritance rules, cross-parameter constraint used in an illegal situation, improper use of val i dat i onAppl i esTo).

Const r ai nt Decl ar at i onExcept i on iSasubclass of val i dati onExcepti on.

When the return type of a property cannot be processed for a given constraint an Unexpect edTypeExcepti on iS
raised. This problem typically arise when either no Constrai nt Val i dat or Or t00 many Constrai nt Val i dat or S
match the return type (see Section 4.6.4).

Unexpect edTypeExcept i on iSasubclass of Const rai nt Decl ar at i onExcept i on.

This exception can be raised during validation or when the metadata model for the class hosting this constraint is
requested.

Note

These exception cases can be determined at compile time by atool such as an annotation processor.

9.4. Group definition: G oupDefi ni ti onExcepti on
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When a group definition isillegal, G oupDefi ni ti onExcepti on israised. Thistypically arises when a cyclic group
dependency is discovered, anillegal attribute overriding is defined etc.

GroupDefi ni ti onException isasubclass of val i dati onExcept i on.
Note

These exception cases can be determined at compile time by atool such as an annotation processor.

1.1 Final 208



10

Integration

In this chapter, integration points between Bean Validation and other technologies are discussed. We first address
the integration in generic terms applying to all integrations and we then detail how integration with various Java EE
specifications is handled more specifically.

10.1. General requirements

This section covers general requirements that should be followed by any container and interception technology in-
tegrating Bean Validation.

10.1.1. Objects lifecycle

Generally speaking, containers and frameworks controlling the life cycle of objects (such as Java EE, dependency
injection frameworks or component frameworks) should:

* build and bootstrap the val i dat or Fact or y instance for an application.

e provide access to the val i dat or Fact ory instance as well as val i dat or instances in their default configuration
using the paradigm of the container: for example, such instances would be injectable in other objects via a de-
pendency injection framework.

e configure val i dat or Fact ory With a custom Const r ai nt Val i dat or Fact or y instance that returns managed Con-
straint Val i dat or instances, unless a custom Const rai nt Val i dat or Fact ory iS requested by the user. The
scope of Constrai nt Val i dat or instances is till fully controlled by the Bean Validation provider as described
in Section 3.5, but as managed beans they can receive expected services like injection of other objects.

e configure val i dat or Fact ory With managed instances of Const r ai nt Val i dat or Fact ory, Messagel nt er pol at -
or, Par anet er NanePr ovi der and Tr aver sabl eResol ver, if such instances are defined in the XML deployment
descriptor. Services provided by the container (like dependency injection) should thus be available to these in-
stances.

e invokeVval i dat or Fact ory. cl ose() Whenthe val i dat or Fact ory instanceis no longer needed.

» dispose of managed instances provided to the Bean Validation bootstrap process after Val i dat or Fact -
ory. cl ose() hasbeen invoked.

| mportant

In this context, a default val i dat or Fact ory is a factory configured like the factory returned by val i da-
tion. bui | dDef aul t Val i dat or Factory (See also Section 5.5.5) except for the enhancements described
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above. A default val i dat or instance is a val i dat or instance retrieved via get val i dat or () from the de-
fault val i dat or Factory.

10.1.2. Method and constructor validation

This section expresses the behavior that integration with interception frameworks should follow. Any deviation
should be considered with care as it will surprise Bean Validation users.

Method interception frameworks (such as AOP or interceptor frameworks) enable interception of constrained meth-
ods following the steps defined in Section 5.4. Method validation execution isimplicit for any method or construct-
or annotated with constraints.

By default, method validation is applied to al constrained methods or constructors provided the integration techno-
logy can intercept the call. By default, getters (as defined in Section 4.1) are not considered constrained methods.
Static methods are ignored by validation. Putting constraints on a static method is not portable.

Bean Validation - viathe interception technology - offers a way to customize whether or not a constructor, method
or getter is validated when executed. Thisis achieved:

e viathe @val i dat eonExecut i on annotation on the executable (see Example 10.1)
e viathe @val i dat enExecut i on annotation on the type declaring the executable

* via a global configuration defined in validation.xm : executable-validation and default-valid-
at ed- execut abl e- t ypes. See Section 5.5.6 for more details.

Note

Integration layers can read the list of validated executable types defined in the global configuration as well
as read whether or not executable validation is disabled via the Configuration object: confi gura-
tion. get Boot strapConfiguration().getDefaultValidatedExecutabl eTypes() and confi gura-
ti on. get Boot st rapConfi guration().isExecutabl eval i dati onEnabl ed() respectively. This list is ex-
tracted fromval i dati on. xni .

More formally, a given executable (constructor or method) is validated upon execution according to the following
rules in decreasing order:

* theexecutableisvalidated if it is annotated with @val i dat eonExecut i on and thet ype attribute contains the ex-
ecutable type or | MPLI CI T. If the t ype attribute does neither contain the executable type nor | MPLI CI T, the ex-
ecutable is not validated.

« otherwise the executable is validated if the type (class, interface) on which it is declared is annotated with
@al i dat eOnExecut i on and the t ype attribute contains the executable type. If the t ype attribute contains | m
PLI Cl T, then this rule is ignored and the behavior is equivalent to @val i dat eOnExecut i on not being present. If
thet ype attribute does not contain the executable type, the executable is not validated.

» otherwise the executable is validated if the global executable validation setting contains the executable type. If
the global setting does not contain the executable type, the executable is not validated.

« The rules above do not apply to methods overriding a superclass method or implementing an interface method.
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In this case, the method inherits the behavior of the method it overrides / implements. Out of the box, a con-
forming implementation raises a Val i dati onExcepti on if the overriding / implementing method hosts the
@val i dat eOnExecut i on annotation.

The last point is present to enforce the Liskov substitution principle (more info at Section 4.5.5) In addition, pro-
viders may implement alternative, potentially more liberal, approaches for handling validated methods in inherit-
ance hierarchies. Possible means for activating such alternative behavior include provider-specific configuration
properties or annotations. Note that client code relying on such alternative behavior is not portable.

The following executable types are available:

NONE: parameters and return values are not validated upon execution. This option is equivalent to an empty list
of executable types and is present to improve readability. A list containing NONE and other types of executables
isequivalent to alist containing the types of executables without NONE.

CONSTRUCTORS: parameters and return values are validated provided the executable is a constructor.

NON_GETTER_METHODS: parameters and return values are validated provided the executable is a method but not a
getter.

GETTER_METHODS: return values are validated provided the executable is a getter method.

ALL: parameters and return values are validated for all executables (getters, non getters and constructors). This
option is equivalent to alist of all executable types and is present to improve readability. A list containing ALL
and other types of executablesis equivalent to alist containing only ALL.

IMPLICIT: if @validateOnExecution is on a type (class or interface), then it is equivaent to
@al i dat eOnExecut i on not being present; if @val i dat eOnExecuti on iS 0n a an executable, the following ap-
plies:

« if on aconstructor, it is equivalent to CONSTRUCTORS.

« if on anon-getter method, it is equivalent to NON_GETTER_METHODS.

« if onagetter, it isequivalent to GETTER_METHODS.

Mixing 1 MPLI € T and other executable typesisillegal.

Example 10.1. @V alidateOnExecution annotation

package j avax. val i dati on. execut abl e;

/

* %

* Expresses which executabl es (nethods or constructors) should have their paraneters

* and return val ue val i dated upon execution. Can be on executabl e (nethod, constructor)

* or type level (with the former taking precedence).

* <p/>

* |f not present for a given executable, the default configuration from

* {@ode META-INF/validation.xm} and finally the inplicit default

* val i dated executable types (constructors and non-getters) are taken into account to determ ne
* whet her a given executable is validated upon execution or not.

* <p/>
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* The followi ng describes the formal rules for deciding whether an executable is validated.

* They are applied in decreasing order:

* <ul >

& <li>the executable is validated if it is annotated with {@ode @ali dateOnExecuti on} and

* the { @ode type} attribute contains the executable type or {@ink Executabl eType#l MPLI CI T}.
* If the {@ode type} attribute does neither contain the executable type nor {@ode | MPLICI T},
* the executable is not validated.</li>

* <li >otherwi se the executable is validated if the type (class, interface) on which it is

* declared is annotated with { @ode @/al i dateOnExecuti on} and the {@ode type} attribute

* contains the executable type. If the {@ode type} attribute contains

* {@ode IMPLICIT}, then this rule is ignored and the behavior is

* equi val ent to {@ode Val i dateOnExecution} not being present. If the

* {@ode type} attribute does not contain the executable type, the executable is not

* val i dated. </1i>

* <li >otherwi se the executable is validated if the gl obal executable validation setting

* contains the executable type. If the global setting does not contain the executable type,

* the executable is not validated.</li>

* <l i >The rul es above do not apply to nethods overriding a superclass nethod or

* i mpl ementing an interface nmethod. In this case, the nethod inherits the behavior

* of the nethod it overrides or inplenments. Qut of the box, a conform ng inplenentation

* raises a {@ink ValidationException} if the overriding / inplenenting nmethod hosts

* the {@ode Val i dat eOnExecuti on} annotation.</li>

* <ful >

* <p/ >

* Note that you can exclude an executable fromvalidation by nmaking sure the rul es above do not match
* or by annotating the executable with { @ode @/ali dateOnExecuti on( NONE)}.

*

@ut hor Emmanuel Bernard
* @ince 1.1

@ar get ({ CONSTRUCTOR, METHOD, TYPE, PACKACE })
@Ret ent i on( RUNTI MVE)
public @nterface ValidateOnExecution {

/**
* List of executable types to be validated when call ed.
* Defaults to the types discovered inplicitly (see {@ink Executabl eType#l MPLICI T}).
=

Execut abl eType[] type() default {Executabl eType.|MPLIC T};

package j avax. val i dati on. execut abl e;

/**

* Defines the types of executables targeted by an operation.
* @ut hor Emmanuel Bernard

* @ince 1.1

*/

publ i c enum Execut abl eType {

/* If the annotation using {@ode Executabl eType} is on a type (class or interface),
* the behavior is equivalent to the annotati on not being present.

*

* I<$/3n a constructor, it is equivalent to {@ink #CONSTRUCTCRS} .

*

* I<$/ :n a non-getter method, it is equivalent to {@ink #NON_GETTER_METHODS} .
*

* I<$/3n a getter nethod, it is equivalent to {@ink #GETTER_METHODS} .

*

| IV:DLI caT,

/**

* None of the executabl es.
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* <p/>

* Note that this option is equivalent to an enpty |ist of executable types
* and is present to inprove readability. If {@ode NONE} and ot her types of executabl es
* are present in a list, {@ode NONE} is ignored.

*/

NONE

/**

* Al constructors.

*/

CONSTRUCTORS,

/**

* Al methods except the ones following the getter pattern. A getter according to the
* JavaBeans specification is a nethod whose:

* <ul >

* <li>name starts with get, has a return type but no parameter</I|i>

* <li>name starts with is, has a return type and is returning {@ode bool ean}.</li >
* </ul >

*/

NON_GETTER_METHODS,

/**

/**

* All methods following the getter pattern. A getter according to the

* JavaBeans specification is a nethod whose:

* <ul >

* <li>name starts with get, has a return type but no parameter</Ili>
* <li>name starts with is, has a return type and is returning {@ode bool ean}.</li >
* <ful >

*/

GETTER_METHODS,

/**

* Al executables (constructors and nethods).

*/

ALL

If a sub type overrides/implements a method originally defined in several parallel types of the hierarchy (e.g. two
interfaces not extending each other, or a class and an interface not implemented by said class),
@val i dat eOnExecut i on cannot be placed in the parallel types of the hierarchy. Thisisto avoid an unexpected alter-
ing of the post conditions to be guaranteed to the caller.

You can globally disable executable validation by using <execut abl e-val i dati on enabl ed="fal se"/>, in this
case, <def aul t - val i dat ed- execut abl e-t ypes/ > and @al i dat eOnExecut i on are ignored.

Example 10.2. validation.xml disabling executable validation

<?xm version="1.0" encodi ng="UTF-8"?>
<val i dati on-config
xm ns="http://jboss. org/ xm /ns/javax/validation/configuration"
xm ns: xsi ="http://ww. w3. org/ 2001/ XM_Schemna- i nst ance"
xsi : schemaLocati on=
"http://jboss.org/xm /ns/javax/validation/configuration validation-configuration-1.1.xsd"
version="1.1">
<def aul t - provi der >com acne. ACMEPr ovi der </ def aul t - pr ovi der >
<message- i nt er pol at or >com acne. ACVEAwar eMessagel nt er pol at or </ nessage- i nt er pol at or >

<execut abl e-val i dati on enabl ed="f al se"/ >

1.1 Find 213



Integration

<constrai nt - mappi ng>META- | NF/ val i dati on/ or der - constrai nts. xm </ constr ai nt - mappi ng>
<const r ai nt - mappi ng>META- | NF/ val i dati on/ cat al og- constrai nts. xm </ const r ai nt - mappi ng>
<const r ai nt - mappi ng>META- | NF/ val i dat i on/ cust oner - constrai nts. xm </ const r ai nt - mappi ng>

<property nanme="com acne. val i dati on. | oggi ng" >WARN</ pr operty>
<property nanme="com acne. val i dati on. saf et yChecki ng" >f ai | OnErr or </ pr operty>

</val i dati on-config>

@val i dat eOnExecut i on(type=I MPLI CI T) on atype (class or interface) is useful to mark a class as being involved
in executable validation without affecting the behavior. This is used when the integration technology needs alittle
help to find the classes and interfaces involved.

Note

The proper selection of the validated executables is the responsibility of the integration between the inter-
ception technology and Bean Validation. Bean Validation engines ignore the XML configuration around
executable validation and @val i dat eonExecution when validating executables and when providing
metadata.

10.1.2.1. Examples

The following example shows some of the way you can refine executable validation with @al i dat eOnExecut i on.

Example 10.3. M ethod validation configurations

//optional: @alidateOnExecution
public class O derService {

}

bool ean isVal i dCustoner(@ot Null String custonmerCode) { [...] }

@v/al i dat eOnExecut i on
@1 n(0)
I nteger getBacklog() { [...] }

@/al i dat eOnExecut i on(t ype=NONE)
Order placeOrder(@otNull String custonerCode, @alid Itemitem int quantity) { [...] }

@/al i dat eOnExecuti on(type={ GETTER_METHODS, NON GETTER METHCDS})
public class SinpleOderService extends O derService {

}

public SinpleOderService(@otNull ServiceProvider provider) { [...] }

@verrides
Order placeOrder(String custonerCode, Itemitem int quantity) { [...] }

/loptional: @alidateOnExecution
public class Conpl exOrder Service extends SinpleO derService {

}

publ i ¢ Conpl exOrder Servi ce( @Not Nul | Servi ceProvider provider) { [...] }
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All constructors and non-getter methods of O der Ser vi ce are validated upon execution as thisis the default setting.
i sval i dcust orer () isvalidated as this method is not a getter (it has a parameter). get Backl og() is a getter but is
validated thanks to @val i dat eonExecuti on defaulting to GETTER METHODS. pl aceOrder () is not validated as
@val i dat eOnExecut i on iS Set tO NONE.

All getter and non-getter methods of Si npl eOr der Ser vi ce are validated upon execution by default due to the pres-
ence of @val i dat eOnExecuti on on the class. The Si npl eOr der Ser vi ce constructor is thus not validated. Si npl e-
O der Ser vi ce. pl aceOr der () is not validated either because it overrides O der Ser vi ce. pl aceOr der () and thusin-
herits its settings.

All constructors and non-getter methods of Conpl exOr der Servi ce are validated upon execution as this is the de-
fault settings - the type level settings of Si npl eOr der Ser vi ce are not inherited. This means that the Conpl exOr der -
Ser vi ce constructor is validated.

@val i dat eOnExecut i on can be optionally set on O der Ser vi ce and Conpl exOr der Ser vi ce Without altering the se-
mantic. This marker is necessary for some integration technology in some situations.

10.2. Java EE

Java EE must obey the rules defined above and make the following instances available under INDI:

* ValidatorFactory underjava: conp/ Val i dat or Fact ory
* Validator underjava: conp/ Val i dat or
Instead of looking the instances up via JNDI, the user can request them to be injected viathe Resour ce annotation:

@Resource ValidatorFactory validator Factory;
@Resource Validator validator;

When the application is CDI enabled, the validatorFactory and Val i dator instances returned by IJNDI or
@esour ce injection are CDI enhanced as defined in Section 10.3. In particular, dependency injection is available
to Bean Validation components.

10.3. Context and Dependency Injection (CDI) integration

There are several integrations points between Bean Validation and CDI. If a Bean Validation provider integrates
with CDI, it must follow the rules laid out in this section. In a Java EE container, a Bean Validation provider must
integrate with CDI.

10.3.1. val i dat or Fact ory and Val i dat or

Similar to the Java EE integration via @esource (see Section 10.2), a CDI container must support injection of
built-in default val i dat or Fact ory and Val i dat or beans via @ nj ect . These default beans are injectable via the
@ef aul t qualifier.

@nj ect ValidatorFactory;
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@nj ect Validator;

Optionaly, the CDI container can support injection of provider specific - as defined by Val i dat i on. byPr ovi der ()
- Val i dat or Fact ory and val i dat or beansvia @ nj ect . These beans must be registered with a custom qualifier, for
example @cMe. Using the product name or brand for the qualifier is considered good practice.

@nj ect @Q\CME Val i dat or Fact ory;
@nj ect @\CMVE Val i dator;

Discussion on possible implementations

Registration of the built-in default beans and the provider specific beans may be achieved using the CDI
portable extension SPI or avendor specific SPI.

10.3.2. Constraint Val i dat or Fact ory, Messagel nterpol ator, Paraneter NaneProvi der
and Traver sabl eResol ver

If a custom ConstraintValidatorFactory, Messagelnterpolator, ParanmeterNameProvider Or Traversa-
bl eResol ver class is defined in the XML deployment descriptor (see Section 5.5.6), the val i dat or Fact ory must
be configured with CDI managed beans representing the requested classes. Services like dependency injection, in-
terception and decoration must thus be made available to these instances by the container.

If no custom Const rai nt Val i dat or Fact ory IS requested by the user, the val i dat or Fact ory must be configured
with a custom Const r ai nt Val i dat or Fact ory instance that returns CDI managed beans representing the requested
Constrai nt Val i dat or types. The factory

e creates non-contextual  Constrai ntValidator instances for each ConstraintVvalidator Fact -
ory. getlnstance() call. To inject dependencies into the Constrai nt Val i dat or instance, the CDI | nj ec-
ti onTarget APl should be used. Before returning the instance the following calls should be made: | nj ec-
tionTarget. produce(), | njectionTarget.inject() andInjectionTarget.post Construct().

e cals InjectionTarget.preDestroy() and InjectionTarget.dispose() UPON Constrai ntVal i dat or Fact -
ory. rel easel nst ance (See also Section 3.5 for more information about the life cycle of a Const rai nt Val i dat -
or).

Using directly or indirectly a JPA EntityManager that might call back Bean Validation for validation is not al-
lowed in the Bean Validation extension points and in Const rai nt Val i dat or instances. This would lead to infinite
flush or unexpected behavior.

10.3.3. Method and constructor validation

Bean Validation requires that CDI beans support constructor and method validation as defined in Section 10.1.2.
Validation must happen a the equivalent time an interceptor occurs when having priority Intercept-
or. Priority. PLATFORM AFTER+800, in other words priority of 4800.

For maximum portability, it is recommended to mark CDI bean interfaces and classes involved in executable valid-
ation with @val i dat eonExecuti on (defaults to 1 MPLI € T). This helps some implementations to be more efficient.
Most CDI - Bean Validation integration implementations do not need such marker. In particular this marker should
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not be needed on validated beans annotated with constraint annotations, @val i d or @al i dat eOnExecut i on any-
where in the class. Such limitation will be removed in afuture version of this specification.

Discussion on possible implementations

The CDI interceptor binding facility does not directly support this, but the effect may be achieved using the
CDI portable extension SPI, or vendor specific SPIs. For example, an interceptor with the expected priority
can be programmatically bound to the constructors and methods expected to be validated according to the
rules at Section 10.1.2.

It is recommended to only intercept methods and constructors that are both constrained and validated ac-
cording to the rules defined at Section 10.1.2. Section 5.4 gives examples how the metadata APl can be
used to determine whether or not a method is constrained (regardless of the filtering rules of
@al i dat eOnExecut i on).

10.4. Java Persistence 2.0 integration

Integration with Java Persistence is described in the Java Persistence 2 specification (JSR-317 [1] and later
JSR-338 [2]). Persistence frameworks are encouraged to mimic the integration work done with Java Persistence.
10.5. Java Server Faces 2.0 integration

Integration with Java Server Faces is described in the Java Server Faces 2 specification (JSR-314 [3] and later JSR-
344 [4]). Presentation frameworks are encouraged to study the integration work done with JSF 2.

10.6. JAX-RS 2 integration

Integration with JAX-RS is described in the JAX-RS 2 specification (JSR-339 [5]).

[1] http://jcp.org/en/jsr/detail 7id=317
[2] http://jcp.org/en/jsr/detail 7id=338
[3] http://jcp.org/en/jsr/detail 7id=314
[4] http://jcp.org/en/jsr/detail 71d=338
[5] http://jcp.org/en/jsr/detail 7id=339
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Terminology

This appendix aims at giving an overview on the different key terms used through this specification. They are not
to be considered formal definitions. Formal definitions are to be inferred from the core specification.

Table A.1. terminology

Term

Constraint

Constraint declaration

Validation routine

Constraint definition

group

group sequence

Constraint validation

Definition

A restriction on a bean instance, the value of a field
or the value of a JavaBean property

Assignment of a constraint to a target (bean, field,
property) for a specific class. Typically by declaring
an annotation on the target but can also be done
through a XML deployment descriptor

Sequence of operations executed by the Bean Valida-
tion provider to validate a given object graph

Defines atype of constraint, its attributes and the ac-
tual constraint validation implementations. Done
through annotations. The list of constraint validation
implementations can be provided via XML

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.

Defines a group ordering in the validation process. If
a given group in the sequence contains one or more
failure, the following groups in the sequence must be
ignored.

Constraint logic algorithm used to determine whether
agiven value passes a constraint or not.

Constraint validation implementation

Class implementing the constraint logic and used to
determine whether a given value pass a constraint or
not.

Bean validation provider

Product implementing this specification

M essage interpol ator

Algorithm used to build the end user message associ-
ated to a constraint failure. Typically useful for i18n
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Term

Constraint metadata API

Bootstrap API

javax.validation.ConstraintValidator

Composing constraint

Definition
APl exposing the constraints applied to a given bean

type. Also considered one of the integration points
with other JSR or frameworks.

Bootstrapping part of the Bean Validation APl produ-
cing aval i dat or Factory.

Interface implemented by a constraint validation im-
plementation

Constraint declared on another constraint definition.
When the main constraint is validated, the composing
constraints are validated too.

javax.validation.Validator

javax.vaidation.ConstraintViolation

Getter

Main API. Holds contracts to validate object graphs

Interface describing a given constraint failure on a
given bean

Method whose:

* name starts with get and has a return type but no
parameter

e name starts with i s, has no parameter and is re-
turning bool ean

1.1 Find

219



Standard Resour ceBundle messages

The properties listed below are resolved by the default message interpolator.

j avax. val i dati on.
j avax. val i dati on.
j avax. val i dati on.

must be | ess

j avax. val i dati on.
nmust be greater than ${inclusive == true ? 'or equal to

constrai
constrai
constrai
than ${i
constrai

j avax. val i dati on. constrai
nuneri c val ue out of

j avax.
j avax.
j avax.
j avax.
j avax.
j avax.
j avax.

val i dat i
val i dat i
val i dat i
val i dat i
val i dat i
val i dat i
val i dat i

on.
on.
on.
on.
on.
on.
on.

constrai
constrai
constrai
constrai
constrai
constrai
constrai

nts. Assert Fal se. nessage=nust be fal se

nts. Assert Tr ue. nessage=nust be true

nts. Deci mal Max. message=\

nclusive == true ? '"or equal to "' : ''}{value}
nts. Deci mal M n. mressage=\

! " }{val ue}

nts.Di gits. message=\

bounds (<{integer} digits> <{fraction} digits> expect ed)
nts. Future. nessage=nust be a future date

nts. Max. mnessage=nust be | ess than or equal to {val ue}
nts. M n. mnessage=nust be greater than or equal to {val ue}
nts. Not Nul | . message=nust not be nul |

nts. Nul | . nessage=nust be nul |

nts. Past . nessage=nust be a past date

nts. Pattern. nessage=\

must match the foll owi ng regul ar expression: {regexp}
javax.val i dation.constraints. Si ze. nessage=si ze nust be between {nin} and {nax}
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While not specified by this specification or the Java Persistence 2.0 specification, Persistence Providers are encour-
aged to make use of Bean Validation constraint metadata when generating DDL schemas. The proposal is as fol-
lowed.

| deas expl ored and not standardized

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 property.

This property contains the conma 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
(i.e. 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 objects, apply the al gorithm on the enbeddabl e obj ect properties

The list of constraints that nust be understood by persistence providers are
as foll owed:
- @\ot Nul I shoul d be consi dered equival ent to @ol um(nul | abl e=fal se) /
@oi nCol um( nul | abl e=f al se)
- @i ze. max shoul d be consi dered equival ent to @ol umm. | ength
for String properties
- @i gits (which contains integer and fraction) should be consi dered
equi val ent to @Col um. preci sion = integer+fraction
@0l 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)?
@Jni que cannot be tested at the Java level reliably but could generate
a dat abase uni que constraint generation. @hnique is not part

of the BV spec today.

Per si stence Provider should optionally recognize and try to apply the
foll owi ng constraints as wel |

- @n/ @mBax on nuneric colums (TODO String too?)

- @uture / @rast on tenporal columms

- @ize for collections and array (not sure it is feasible).

Persi stence Providers can al so apply non standard constraints to their netadata nodel
For exanpl e, provider ACME mi ght recogni ze and understand @om acne. val i dati on. Enai |
and apply it to the database nodel

Wil e nost high [ evel constraints will not be recognize, the BV built-in constraints
will be the comon | anguage spoken by Persistence Providers. Any high | evel constraint
can be conposed of nore nodul ar constraints (constraint conposition).
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* addi tional 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 |ayer. BV nust provide sone APl to create a
constraint violation error (constraintDescriptor.createConstraintViolation(...)).

Wil e this proposal has a |lot of value-add, | wonder how difficult it can be to
i mpl ement this in persistence providers.

Provide a way to disable BV netadata use by a persistence provider (property based).

This is not an endorsement of the Java Persistence expert group or the Bean Validation expert group. Such ap-
proach may nor may not be standardized in the future. Such integration should not be considered portable.
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Example D.1. Changelog

1.1.0.Final (2013-04-10)

** | npr ovenent
* [ BVAL- 452]

1.1.0. CR3 (2013-03-

** Bug
* [ BVAL- 444]
* [ BVAL- 445]

** | nprovenent
* [ BVAL- 448]
* [ BVAL- 450]

** Task
* [ BVAL- 449]

1.1.0.CR2 (2013-03-

Renove revi sionflags from specification
Do not consider arrays of primtives equivalent to arrays of wappers in ConstraintVal

Mention "bool ean" instead of "Boolean" in getter definition
Make @al i dat eOnExecutable for @verride nmethods rai se an exception

Renove tck- needs-update

* % Bug
* [ BVAL- 431]
* [ BVAL- 435]
* [ BVAL- 436]
* [ BVAL- 437]

** | npr ovenent

* [ BVAL- 420]
[ BVAL- 421]
[ BVAL- 422]
[ BVAL- 423]
[ BVAL- 424]
[ BVAL- 429]
[ BVAL- 432]
[ BVAL- 433]
[ BVAL- 434]
[ BVAL- 440]
[ BVAL- 442]

L R T L I

** New Feature
* [ BVAL- 441]

** Task
* [ BVAL- 425]
* [ BVAL- 428]
* [ BVAL- 438]

Typo in EL expression exenple

Renane el ement <val i dat ed- execut abl es/> to <defaul t-val i dat ed- execut abl e-types/ >

O fer global switch to disable executable validation altogether

Redesi gn @/al i dat eExecut abl e i nto @al i dat eOnExecution and as CDI marker for portabili

Add m ssing @ince in netadata package

Carify whether or not getters are provided by the netadata API

Update TCK markers

C arify behavior of ConstraintViol ati on#get Leaf Bean() for validateVal ue()

Refer to @upportedValidati onTarget in ConstraintValidation JavaDoc

Throw a Constrai ntDefinitionException if there a several cross-paraneter validators
Renane ar ePar anet er sConstrai ned to hasConstrai nedParaneters and i sReturnVal ueConstrair
For bi d @val i dat edExecut abl e on nethods of parallel hierarchies

Clarify exception type if cross-paraneter validator support neither Cbject nor bject]
I mprove description of Executabl eType. GETTER_METHODS

Make get Constrai nedMet hods( Met hodType net hodType, Met hodType... nethodTypes) to be | es

Al'l ow for identical configuration in subtypes

Rai se ||l egal Argunment Excepti on when val i dat eParaneters and val i dat eRet urnVal ue are pas
Map renmi ning assertions for BV 1.1
I ntegration chapter should not nention that the boostrap APl can be used to create adc
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*

1.1.0.CR1l (proposed final

[ BVAL- 439]

- Carify that EE validator factory supports CDl

servi ces

draft) (2013-02-20)

* %

********EJ
«

** | np

*

L N S T I R I

[ BVAL- 322]
[ BVAL- 369]
[ BVAL- 391]
[ BVAL- 397]
[ BVAL- 401]
[ BVAL- 402]
[ BVAL- 403]
[ BVAL- 407]

rovenent

[ BVAL- 275]
[ BVAL- 277]
[ BVAL- 285]
[ BVAL- 350]
[ BVAL- 362]
[ BVAL- 400]
[ BVAL- 404]
[ BVAL- 405]
[ BVAL- 406]
[ BVAL- 409]
[ BVAL- 410]
[ BVAL- 412]
[ BVAL- 413]
[ BVAL- 414]
[ BVAL- 415]
[ BVAL- 417]
[ BVAL- 419]

Formatting and style inprovenents

Speci fy copyright year correctly in |icense headers

Use @upport ValidationTarget instead of @CrossParaneterConstraint for
Align the JavaDoc on tenps (return vs returns, define vs defines)

val i dat eRet ur nval ue shoul d not throw an exception if the method has no return val ue
Rermove notion of "reachabl e" paraneters in nmethod validation routine

Add exanpl e on nethod validation to 4.6.3. ("Traversable property")

ConstraintViol ation.unw ap paraneterized type hides ConstraintViolation paraneterized

Cross- par anet er

Align on style for referencing nethods in spec text

Align on style for author nanes in JavaDoc

Val i dat or Fact or y#cl ose should clearly state post conditions

Add nore exanples on how to use nethods for validating nmethod and constructor constra
Ref erence the various specs (JPA, JSF, CDI, JavaBeans)

Add xm and exception chapters to the list in "How this docunent is organi zed"

Path exanples in table 5.2 are missing node specific attributes |ike paraneterlndex
darify what i sBeanConstrained does and add hasExecut abl eConst r ai ned

Add Constrai nt Descriptor.getValidati onAppliesTo() and get MessageTenpl at e()

Make Par aret er NamePr ovi der use List instead of arrays

Make node creation suppress the cross-param and bean-|evel node in case of subnode cre
Make <convert-group/> follow <valid/> and precede <constraint/> in the mappi ng XSD
Fi x method val i dati on and ConstraintViolation exanpl e

Add exanple for netadata APl wi th executabl es

Make sure maven plugins are set in beanvalidation-ap

Mention "validationAppliesTo" in docs of @upportedValidati onTarget

Clarify that using a cross-paraneter constraint on a nethod without paranmeter is illec

1.1.0. Beta4 (2013-02-15)

** Sub

*

*

** Bug

*

*

L . N T I R B

* % In-p

*

*

*
*
*

-task
[ BVAL- 316]
[ BVAL- 330]

[ BVAL- 221]
[ BVAL- 283]
[ BVAL- 284]
[ BVAL- 326]
[ BVAL- 328]
[ BVAL- 337]
[ BVAL- 370]
[ BVAL- 375]
[ BVAL- 378]
[ BVAL- 380]
[ BVAL- 381]
[ BVAL- 388]
[ BVAL- 389]
[ BVAL- 390]
[ BVAL- 393]

rovenent

[ BVAL- 191]
[ BVAL- 269]
[ BVAL- 336]
[ BVAL- 344]
[ BVAL- 368]

Deci de on whether to allow validation of static nethods or not

Ref i nenent s around net adata API

The constraint violation builder cannot put constraint on a top |eve
Carify that ConstraintValidator instances nust be destroyed after each nmethod val i dat
Clarify that ConstraintValidator instances passed to CVF.rel easel nstance nust be comr
Fi x nmetadata and error reports for cross-paraneter validation

Add reconmendation that @nherited shouldn't be added to constraint annotation types
Clarifications around ConstraintViolation for nethod validation

Re- consi der how cross-paraneter constraints are represented in nmetadata APl and XM. de
Add dedi cated "val i dati onAppliesTo" el enent to schema type representing constraints

M smat ch bet ween enum Execut abl eType and correspondi ng schema type

Rermove i nproper sentence around constraint being validated once globally in validatior
Specify which path is pathed to traversable resolvers in case of cascaded nethod vali c
Create sub-types of Node instead of Node#get El enent Descriptor() and renove El enent Desc
@/al i dat eExecut abl e. t ype shoul d default to ALL and NONE shoul d be renaned OFF

Carify syntax for specifying paranmeter types in XM

Revert "intersection type trick"

map key

Introduce a addBeanNode() nmethod to the fluent node buil der API

Pol i sh support for dependency injection after draft feedback

Deci de what to do about el ement descriptor when using constraint violation builder API
| nprove wordi ng around CDI integration

Return constant val ue from Node#get Name() for return val ue nodes
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E I A

[ BVAL- 372]
[ BVAL- 379]
[ BVAL- 384]
[ BVAL- 385]
[ BVAL- 386]
[ BVAL- 398]

[ BVAL- 329]
[ BVAL- 383]

** New Feat ure
*
*
*

** Tas
*

[ BVAL- 387]

k
[ BVAL- 394]

Consi der novi ng Executabl eVal i dator to the executabl e subpackage

Carify that nodifications to BootstrapConfiguration have no effect

Add exanpl e for El ement Descri ptor#findConstraints() for methods

Return voi d ReturnVal ueDescriptor from Execut abl eDescri ptor#get Ret ur nVal ueDescri ptor ()
Clarify that CDI integration is nandatory under Java EE only

Make val i dat eReturnVal ue rai se Validati onException if the method has no return val ue

Met hod val i dation support (I11)
Add a unwap nethod in ConstraintViolation

Add ability to add a node corresponding to a paraneter in ConstraintViol ationBuil der

Verify that we don't need a spec defined APl to expose classes hosting constrai ned net

1.1.0.Beta3 (2013-02-01)

** Sub

*

*

************Q
«

-task
[ BVAL- 273]
[ BVAL- 314]

[ BVAL- 327]
[ BVAL- 342]
[ BVAL- 343]
[ BVAL- 345]
[ BVAL- 346]
[ BVAL- 347]
[ BVAL- 351]
[ BVAL- 361]
[ BVAL- 363]
[ BVAL- 366]
[ BVAL- 371]
[ BVAL- 377]

rovenent

[ BVAL- 192]
[ BVAL- 332]
[ BVAL- 340]
[ BVAL- 352]
[ BVAL- 359]
[ BVAL- 360]
[ BVAL- 364]
[ BVAL- 365]
[ BVAL- 367]
[ BVAL- 373]

** New Feat ure

* % I
i
*
*
*
*
*
*
*
*
*
*
*
*
*

** Tas
*
*
*
*
*
*
*
*
*
*

[ BVAL- 219]
[ BVAL- 223]
[ BVAL- 249]
[ BVAL- 333]

=~

[ BVAL- 338]
[ BVAL- 348]
[ BVAL- 349]
[ BVAL- 353]
[ BVAL- 354]
[ BVAL- 355]
[ BVAL- 357]
[ BVAL- 358]
[ BVAL- 374]
[ BVAL- 376]

Extend the XM. descriptor schema to represent nethod-Ievel constraints
Provide ability to disable validation for nethod/constructor validation

Provi de way to change the executable validation (ie accept getters)

Clarify that validateProperty / validateVal ue does not support property paths
"Provider org.hibernate.validator. H bernateValidator not a subtype" error during servi
Li st of nessages in the standard resource bundle is inconplete

Carify that getters nust have no paraneter

Add inplicit assunptions from  TCK to spec text

Carify that EntityManager cannot be injected if validating from JPA

Expose group conversions via neta-data APl

Carify that super nethod constraints are considered in the validation routine but not
Fi x typo on ConfigurationState JavaDoc

Add package | evel javadoc (package-info.java)

Provi de Messagel nt er pol at or. Cont ext#unwrap to all ow for custom extensions

Add ' excl usive' boolean attribute to @eci mal M n/ @eci mal Max constraints

Speci fy semantics of @onvert Group when given several times at overridden property
Denot e net hod paraneter constraints at declaration site (vs. at definition site)

G arify what managed neans in the integration chapter in particular for CDI

Rel ax contract of Executabl eDescri ptor#get Paranet er Descri ptors()

Describe |11 egal Argunent Excepti on for Executabl eVal i dator nethods

Carify whether or not the nmetadata APl ignore the nethod enabl e/ di sabl e settings
Carifications around group conversion in hierarchies

Make cl ear whet her met hods/properties inherited fromsuper types are reflected by the
Move ConvertGroup to the groups subpackage

Add support for interpolating the value in error nessages

Add formatter syntax for interpol ated nmessages via EL expression support
Add unw ap nmethod to ConstraintValidatorContext for provider extension
Enabl e configuration of group conversions via XM

Clarify lifecycle of managed objects created by BV povider

Add exanple for illegal group conversion on a return value in an inheritance hierarchy
Mar k spec sentences as TCK-rel evant (1.0 assertions)

Mark spec sentences as TCK-rel evant (1.1 assertions)

Descri be taggi ng of TCK-rel evant sentences in README. nd

Renane Val i dat or #f or Met hods() to for Execut abl es()

Clarify that traversable resolver is not used on paraneter and return val ues during ne
Make Execut abl eDescri pt or#val i dat eConstruct or Paraneters() and val i dat eConst ruct or Ret ur
Clarify exceptional case in section 5.5.5 bootstrapping

Renove @kthodValidated as it is not adding value to the CDl integration
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1.1.0.Beta2 (2012-

** Sub-t ask
* [ BVAL- 331] -

** Bug
* [ BVAL- 335] -

** | npr ovenent
* [ BVAL-198] -
* [ BVAL-334] -

1.1.0.Betal (publi

** Sub-t ask

* [ BVAL-232] -

* [ BVAL-274] -
[ BVAL- 290] -
[ BVAL- 300] -
[ BVAL- 308] -
[ BVAL-309] -
[ BVAL- 310] -
[ BVAL- 317] -

E I A

* % Bug

BVAL- 296] -
BVAL- 298] -
BVAL- 304] -
BVAL- 306] -

*
*
*
*

——— =

** | nprovenent
* [ BVAL-208] -
* [ BVAL-226] -
* [ BVAL-230] -
* [ BVAL-259] -
* [ BVAL-281] -
* [ BVAL-292] -
* [ BVAL-299] -
** New Feature
* [ BVAL-272] -
* [ BVAL-295] -

** Task
* [ BVAL-280] -
* [ BVAL-307] -

1.1.0. Al phal (earl

** Sub-t ask
* [ BVAL- 242] -
* [ BVAL-243] -

11-27)

Est abl i sh common super-interface for MethodDescriptor and ConstructorDescri ptor

@Convert Group. List is mssing target types and retention policy

Sinplify creation of ConstraintViolati onExceptions
Refer to CDI provided beans as "built-in" beans

c reviewdraft 1) (2012-10-19)

Support cross-paraneter constraints

Extend the neta-data APl with required conveni ence nethods for nethod validation
Mar k new nmet hod with @i nce annotation

C arify behavior of constructor validation in class hierachies

Settle on approach for constraint refinenent in sub-types

Specify logic to be inplenmented by nmethod validation interceptors

Move methods related to method validation to del egate interface

Renane ' nethod-|evel validation'" with 'nmethod validation'

Exanpl e usi ng Constrai nt Val i dat or Context is incorrect

Def aul t Val i dati onPr ovi der Resol ver shoul d check context and current class |oader for se
Add OSG headers in the reference inplenentation

Clarify interceptor order in nmethod validation triggering

Support groups translation during cascaded validations

Make cl ear whether the static or the runtine type shoul d be consi dered when creating g
Add support for validating Char Sequence types instead of just Strings

Eval uati on of conposed constraints should stops on first validation error in case of ¢
I mprove message when buil ding a ValidatorFactory but no provider is available in the c
Carify the behavior of Configurati onSource net hods when no configuration file is pres
Add note on required Java version

Met hod val i dation support (I1)
Shoul d val i dation-configuration and validati on-mappi ng xsds define a version attribute

Deci de whet her Defaul t Val i dati onProvi der Resol ver shoul d not throw an excepti on when a
Deci de how CDI and Bean Validation is integrated

y draft 1) (2012-03-13)

Extend the neta-data APl to represent nethod-I|evel constraints
Provi de a neans for specifying nethod paraneter nanes
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* [ BVAL- 244]
* [ BVAL- 245]

* % Bug
* [ BVAL- 194]
* [ BVAL- 196]
* [ BVAL- 212]
* [ BVAL- 236]

** | nprovenent
* [ BVAL- 201]
* [ BVAL-270]

** New Feat ure
* [ BVAL- 238]
* [ BVAL- 241]
* [ BVAL- 258]
* [ BVAL- 263]
* [ BVAL- 265]

** Task
* [ BVAL- 206]
* [ BVAL- 228]
* [ BVAL- 279]

1.0.0 final

** Bug
* [ BVAL- 181]

** | npr ovenent
* [ BVAL- 182]
* [ BVAL- 183]
* [ BVAL- 184]
* [ BVAL- 186]
* [ BVAL- 187]

** New Feat ure
* [ BVAL- 185]
* [ BVAL- 190]

** Task
* [ BVAL- 132]

1.0.CR5 (2009-08-

* % Bug
* [ BVAL- 173]
* [ BVAL- 177]
* [ BVAL- 178]
* [ BVAL- 180]

** | nprovenent
* [ BVAL- 174]
* [ BVAL-179]

Extend Validator APl with nmethods for method validation
Define how net hod constraints are declared at paraneters and return val ues

Invalid license info

M ssing </code> el ement in Javadocs for ConstraintValidatorContext.ConstraintViolatior
Wong cl osing </code> el enent in javadocs of BeanDescri ptor

Fails to | oad META-I NF/ services provider configuration files on non-ASCI| platforns

Fix typo in spec, chapter 4.4.3
Speci fy that Bean Validation 1.1 providers nust support depl oynment descriptors versior

Support for container injection in ConstraintValidator

Support for nethod validation

Clean introduction section to reflect Bean Validation 1.1

Add a close() nethod to ValidatorFactory

Expose settings defined in XM. in the Configuration APl (for ConstraintValidatorFactor

Update pomto use the new distributati onManagenent i nfornation
Prepare specification docunent and Gt repository for public eyes
Update POM file for Bean Validation APl to use latest Gt repo urls and generally be r

(2009- 10- 12)

Fi x some nanespace issues in validation-configuration-1.0.xsd

Add get Def aul t Traver sabl eResol ver and get Def aul t Constrai nt Val i dat or Factory to Confi gur
Add get Tr aver sabl eResol ver and get Constrai nt Val i dat or Factory to Val i dat or Factory

Repl ace Red Hat M ddleware LLC to Red Hat, Inc. and/or its affiliates

Clarify nmethod nanes on the constraint violation builder DSL of ConstraintValidator Cor
Imply that ConstraintViolation is serializable if entities are serializable

Al'l ow overriding of ConstraintValidatorFactory when creating a Validator
Add nethods to filter ConstraintDescriptor per groups, target and scope

Defi ne behavi our for BeanDescri ptor. get ConstraintsForProperty(null)

Fi x typo get Unor derdConstrai nt Descri pt or sMat chi ngG oups => get Unor der edConst r ai nt Descr
Payl oad of conposed constraints are ignored, the main constraint payload is propagat ec
Add payl oad to the XML schera

Constrai nt Descri ptor. get Payl oad() should return Set<Cd ass<? extends Payl oad>> not Set <

clearer default message for assertTrue and assert Fal se
Renane Constrai nt Payl oad to Payl oad
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1. 0. CR4 Unpubli shed rel ease

Fi nal

Draft 2 (2009-07-08)

** Bug

*

*

[ BVAL- 144]
[ BVAL- 159]

** | npr ovenent

EE R A S T T S I I N I T I I

** New Feature
*
*
*
*
*
*

[ BVAL- 143]
[ BVAL- 147]
[ BVAL- 148]
[ BVAL- 151]
[ BVAL- 152]
[ BVAL- 153]
[ BVAL- 154]
[ BVAL- 155]
[ BVAL- 156]
[ BVAL- 157]
[ BVAL- 158]
[ BVAL- 160]
[ BVAL- 162]
[ BVAL- 164]
[ BVAL- 166]
[ BVAL- 167]
[ BVAL- 169]
[ BVAL- 170]

[ BVAL- 149]
[ BVAL- 150]
[ BVAL- 161]
[ BVAL- 163]
[ BVAL- 168]
[ BVAL- 172]

val i dati on-configuration.xsd property el ement does not extend basic string type prever
Fi x exanple 3.8 on object graph validation

Descri be path with an object nodel

Support for unbounded wi |l dcards in ConstraintValidator

Bui lt-in constraints annotati ons now annotated wi th @onstraint(validatedBy={})

Traver sabl eResol ver #i sTraversabl e can receive null traversabl eCbj ect when val udat eVal
Traver sabl eResol ver shoul d differentiate reachability and cascadability

Cenerify ConstraintValidatorException

Iterable is a superclass of all collection, clarify it's interaction with @alid
i gnore-annotation is not inherited hierarchically: nmake that explicit

Pattern. Fl ag takes the JDK flag int at construction tine

Add [] to non-indexed iterable path

Clarify that @alid is orthogonal to the idea of group

rename nmessage tenplate key as [f.qg.c.n of the constraint].nessage

Move metadata cl asses to the netadata package (BeanDescriptor, El ementDescriptor,
Val i dati on. byProvi der now accept the provider inplenmentation class

|1l egal Argunent Exception rai sed on BeanDescri ptor. get Constrai ntsForProperty and Val i de
Reconmend f. g.c.n.nessage for resource bundl e keys and m grate exanples

Renane El ement Descri ptor. get Type to get El ement Cl ass

Let built-in annotations to support El enent Type. PARAMETER and El ement Type. CONSTRUCTOR

Pr of

Provi de access to the ValidationProviderResol ver via BootstrapState

Add Constraint Vi ol ati on. get Root Beand ass

Add unw ap nethods to ValidatorFactory and Val i dat or

Add support for constraint payl oad

Return the list of matching ConstraintDescriptor for a given set of groups
Provi de Constrai nt Descri pt or #get Payl oad

1. 0. CR2 Unpublished rel ease

1. 0. CR1L Proposed Fi nal

Draft (2009-03-16)

** Bug

*

*

[ BVAL- 118]
[ BVAL- 125]

** | mpr ovenent

[ BVAL- 32]
[ BVAL- 50]
[ BVAL- 54]
[ BVAL- 72]
[ BVAL- 86]

- Constraint Descri ptor. get Goups()

returns Default
@i ze.m n default val ue should be 0O

if no group is declared on the constr

Descri be what is happeni ng when a conposition is not consistent

Be consistent in the spec, use @uthor or not

Specify that constraints on non getter nmethods are ignored (if BVAL-36 is not accepted)
Validating an object multiple times if in a different branch of the graph

Def ault Traversabl eResol ver is JPA aware
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EE R S I S I R S S N I

[ BVAL- 88]
[ BVAL- 91]
[ BVAL- 95]
[ BVAL- 96]

[ BVAL- 106]
[ BVAL- 114]
[ BVAL- 120]
[ BVAL- 122]
[ BVAL- 126]
[ BVAL- 129]
[ BVAL- 130]
[ BVAL- 131]
[ BVAL- 134]
[ BVAL- 135]
[ BVAL- 136]
[ BVAL- 137]
[ BVAL- 138]
[ BVAL- 139]
[ BVAL- 140]
[ BVAL- 141]

** New Feature

L R S T I

[ BVAL- 52]
[ BVAL- 55]
[ BVAL- 65]
[ BVAL- 98]

[ BVAL- 100]
[ BVAL- 102]
[ BVAL- 119]
[ BVAL- 121]
[ BVAL- 123]
[ BVAL- 124]
[ BVAL- 142]

** Task

*

*
*
*
*

[ BVAL- 24]

[ BVAL- 117]
[ BVAL- 127]
[ BVAL- 128]
[ BVAL- 133]

| nprovenent on Messagel nt er pol at or
Renanme Constraint related classes to inprove readability
@i ze shoul d support Map
Support byte in @V n/ @/ax
Constrai ntdescri ptor. get ConstraintValidatorC asses() should return a List, not an arre
Rel ax property names in ConstraintValidator Cont ext
Renane ConstraintViol ati on get Rawmessage=>get MessageTenpl ate, getlnterpol at edMessage=:
Renane @ oupSequence. sequence to @ oupSequence. val ue
Defi ne group sequence logic nore fornally and elimnate corner cases
Cl arify ConstraintValidatorContext propertyPath generation
Make Constrai nt Descriptor generic: ConstraintDescriptor<T extends Annotation>
Provi de obj ect graph navigation determ nism
@/al i d accepts objects inplenenting Iterable
Renove Def aul t Val i dati onProvi der Resol ver fromthe public API
Add Cont ext object for Messagel nterpol ator
prefix for message tenplate key is constraint. instead of validator.
Renanme OverridesParaneter to OverridesAttribute
Renmove @verri desParaneters and use the inner class node (OverridesAttribute.Llst)
BeanDescri pt or. get Const rai nedProperties() returns Set<PropertyDescri ptor>
Renanme Constrai nt Descri ptor.getParaneters() to getAttributes()

Define the exception hierarchy and rul es
Exception policy
Additional built-in constraints
Type- saf e ConstraintVal i dat or
Support XM. mappi ng overri di ng
Support META-1NF/ validation. xm
Introduce @rattern for regexp
Define built-in constraints plural forns
Add Constraint Viol ati onExcepti on
I nt roduce backsl ash as escapi ng character
@ n/ @ex no | onger accept float/double and introduce @eci mal M n/ @eci mal Max

What shoul d be done when nultiple META-INF/ validation.xm are found?
Speci fy behavi our of ConstraintValidator.initalize in the case of inconsistent val ues
Rermove Constraint Vi ol ati on. get G oups()
Carify invalid cases for validateProperty / validateVal ue on proeprtyName bei ng enpt)
Rermove JPA and JSF integration proposals

1.0.Beta2 Public Draft (2008-12-15)

** Bug

[ BVAL- 6]

[ BVAL- 17]
[ BVAL- 42]
[ BVAL- 45]

** | npr ovenent

- Wong exanple in validation nmethods section
- Val i dat or<A>. val i date(b) where b:B and B extends A should validate B. Metadata APls are

Nanmes of nmessage keys in spec inconsistent
Typo at ConstraintDescriptor.getContstraintd ass()

* [BVAL-29] - Types should be determ ned at runtine

* [BVAL-33] - Shoul d ConstraintDescriptor.getConstraintlnplenentation() replaced by .getConstraintlng

* [BVAL-40] - Renane InvalidConstraint to ConstraintViolation

* [BVAL-48] - Add a way to access the default nessage resol ver

* [BVAL-49] - Mark netadata classes as inmutabl e

* [BVAL-59] - Rethink the group sequence inheritance rules

* [BVAL-60] - ConstraintViolation points to the correspondi ng Constraint Descri ptor

* [BVAL-68] - Specify that static methods and fields are not validated

* [BVAL-73] - Renane ConstraintViolation.getBeanC ass() to CV. getRootd ass() or sinply renove it
1.1Fina 229
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* [BVAL-78] - Forbid a Validation inplenentation to nodify the state of the object being validated

** New Feature

* [BVAL-30] - Define validation Context to be passed to constraint inplenentation calls
* [BVAL-36] - Validation of nmethod paraneters and returned val ues
* [BVAL-67] - Al ow MessageResol ver to be Localizabl e
* [BVAL-71] - Should we have group aggregation?
* [BVAL-76] - Expose the raw nessage to ConstraintViolation
* [BVAL-79] - Groups are now Type based rather than String based
* [BVAL-81] - Provide a Traversabl eResol ver contract
** Task

* [BVAL-1] - Renove references to 'beancheck' in the spec

[BVAL-3] - Replace array return types with Sets

[ BVAL-4] - Return value for @\otEnpty for null val ues

[ BVAL-5] - Change order of exmaple classes in Book/Author exanple
[BVAL-7] - Use of example in ConstraintFactory section (2.4)

[ BVAL-8] - StandardConstraint description (2.5)

[ BVAL- 23] - Make Validator<T> thread-safe

E I

1.1 Final 230



	Bean Validation specification
	Table of Contents
	Chapter 1. Introduction
	1.1. Expert group
	1.2. Specification goals
	1.3. Required Java version
	1.4. How this document is organized
	1.5. How to comment

	Chapter 2. What's new in 1.1
	2.1. Openness
	2.2. Dependency injection
	2.3. Method validation
	2.4. Integration with Context and Dependency Injection
	2.5. Group conversion
	2.6. Message interpolation via the unified expression language
	2.7. Others

	Chapter 3. Constraint Definition
	3.1. Constraint annotation
	3.1.1. Constraint definition properties
	3.1.1.1. message
	3.1.1.2. groups
	3.1.1.3. payload
	3.1.1.4. validationAppliesTo
	3.1.1.5. Constraint specific parameter

	3.1.2. Examples

	3.2. Applying multiple constraints of the same type
	3.3. Constraint composition
	3.4. Constraint validation implementation
	3.4.1. Examples

	3.5. The ConstraintValidatorFactory

	Chapter 4. Constraint declaration and validation process
	4.1. Requirements on classes to be validated
	4.1.1. Object validation
	4.1.2. Field and property validation
	4.1.3. Graph validation

	4.2. Constraint declaration
	4.3. Inheritance (interface and superclass)
	4.4. Group and group sequence
	4.4.1. Group inheritance
	4.4.2. Group sequence
	4.4.3. Redefining the Default group for a class
	4.4.4. Implicit grouping
	4.4.5. Group conversion
	4.4.5.1. Group conversion examples

	4.4.6. Formal group definitions

	4.5. Method and constructor constraints
	4.5.1. Requirements on methods to be validated
	4.5.2. Declaring parameter constraints
	4.5.2.1. Cross-parameter constraints
	4.5.2.2. Naming parameters

	4.5.3. Declaring return value constraints
	4.5.4. Marking parameters and return values for cascaded validation
	4.5.5. Method constraints in inheritance hierarchies
	4.5.5.1. Examples


	4.6. Validation routine
	4.6.1. Object graph validation
	4.6.2. Method and constructor validation
	4.6.3. Traversable property
	4.6.3.1. Examples

	4.6.4. ConstraintValidator resolution algorithm

	4.7. Examples

	Chapter 5. Validation APIs
	5.1. Validator API
	5.1.1. Validation methods
	5.1.1.1. Examples

	5.1.2. Methods for validating method and constructor constraints
	5.1.2.1. Examples

	5.1.3. groups
	5.1.3.1. Examples


	5.2. ConstraintViolation
	5.2.1. Examples
	5.2.2. Examples for method and constructor constraint violations

	5.3. Message interpolation
	5.3.1. Default message interpolation
	5.3.1.1. Default message interpolation algorithm
	5.3.1.2. Locale for default message interpolation
	5.3.1.3. Message expressions using Expression Language (EL)

	5.3.2. Custom message interpolation
	5.3.3. Examples

	5.4. Triggering method validation
	5.5. Bootstrapping
	5.5.1. Examples
	5.5.2. ValidatorFactory
	5.5.3. Configuration
	5.5.4. ValidationProvider and ValidationProviderResolver
	5.5.4.1. ValidationProviderResolver
	5.5.4.2. ValidationProvider

	5.5.5. Validation
	5.5.6. XML configuration: META-INF/validation.xml
	5.5.7. Bootstrapping considerations


	Chapter 6. Constraint metadata request APIs
	6.1. Validator
	6.2. ElementDescriptor
	6.3. BeanDescriptor
	6.4. CascadableDescriptor
	6.5. GroupConversionDescriptor
	6.6. PropertyDescriptor
	6.7. ExecutableDescriptor, MethodDescriptor and ConstructorDescriptor
	6.8. ParameterDescriptor
	6.9. CrossParameterDescriptor
	6.10. ReturnValueDescriptor
	6.11. ConstraintDescriptor
	6.12. Example

	Chapter 7. Built-in Constraint definitions
	Chapter 8. XML deployment descriptor
	8.1. Constraint definition and declaration
	8.1.1. Constraint declaration in XML
	8.1.1.1. Class-level overriding
	8.1.1.2. Field-level overriding
	8.1.1.3. Property-level overriding
	8.1.1.4. Constructor-level overriding
	8.1.1.5. Method-level overriding
	8.1.1.6. Constraint declaration
	8.1.1.7. Declaration of group conversions

	8.1.2. Overriding constraint definitions in XML
	8.1.3. Converting the string representation of a value
	8.1.4. XML Schema

	8.2. Configuration schema

	Chapter 9. Exception model
	9.1. Error report: ConstraintViolationException
	9.2. Constraint definition: ConstraintDefinitionException
	9.3. Constraint declaration: ConstraintDeclarationException and UnexpectedTypeException
	9.4. Group definition: GroupDefinitionException

	Chapter 10. Integration
	10.1. General requirements
	10.1.1. Objects lifecycle
	10.1.2. Method and constructor validation
	10.1.2.1. Examples


	10.2. Java EE
	10.3. Context and Dependency Injection (CDI) integration
	10.3.1. ValidatorFactory and Validator
	10.3.2. ConstraintValidatorFactory, MessageInterpolator, ParameterNameProvider and TraversableResolver
	10.3.3. Method and constructor validation

	10.4. Java Persistence 2.0 integration
	10.5. Java Server Faces 2.0 integration
	10.6. JAX-RS 2 integration

	Appendix A. Terminology
	Appendix B. Standard ResourceBundle messages
	Appendix C. Java Persistence 2.0 and schema generation
	Appendix D. Changelog

