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Jakarta XML Binding provides an APl and tools that automate the mapping between XML documents
and Java objects.

The Jakarta XML Binding framework enables devel opers to perform the following operations:
e Unmarshal XML content into a Java representation

» Access and update the Java representation

* Marshal the Java representation of the XML content into XML content

Jakarta XML Binding gives Java developers an efficient and standard way of mapping between XML
and Java code. Java developers using Jakarta XML Binding are more productive because they can write
less code themselves and do not have to be experts in XML. Jakarta XML Binding makes it easier for
developersto extend their applications with XML and Web Services technologies.

1. Documentation

Documentation for this release consists of the following:

+ Release Notes

* Running the binding compiler (XJC): [XJC, XJC Ant Task]

* Running the schema generator (schemagen): [ SchemaGen, SchemaGen Ant Task]
* Eclipse Implementation of JAXB Users Guide

» Javadoc APl documentation (jakarta.xml.bind.*) [https://jakarta.ee/specifications/xml-binding/4.0/api-
docs/]

e Sample Apps
 Jakarta XML Binding FAQs [Frequently Asked Questions]

2. Software Licenses

» 2013, 2022 Oracle Corporation and/or its affiliates. All rights reserved.

» The Eclipse Implementation of JAXB 4.0.4 Release is covered under the terms of the Eclipse Distribu-
tion Licensev. 1.0 [http://www.eclipse.org/org/documents/edl-v10.php]

» Additional copyright notices and license terms applicable to portions of the software are set forthin the
3rd Party License README [NOTICE.md]
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3. Sample Apps

This page summarizes basic use-cases for Java-2-Schema, Schema-2-Java, and lists all of the sample ap-
plications that ship with JAXB.

3.1. Using the Runtime Binding Framework

3.1.1. Schema-2-Java

Schema-2-Java isthe process of compiling one or more schemafilesinto generated Java classes. Here are
some of the basic steps for devel oping an app:

1.

2.

6.

7.

Develop/locate your schema

Annotate the schema with binding customizations if necessary (or place them in an external bindings
file)

. Compile the schema with the X JC binding compiler

. Develop your JAXB client application using the Java content classes generated by the XJC binding

compiler along withthej akart a. xm . bi nd runtime framework

. Set your CLASSPATH to include all of the Identifying the JAR Files

Compile al of your Java sourceswith j avac

Run it!

3.1.2. Java-2-Schema

Java-2-Schema is the process of augmenting existing Java classes with the annotations defined in the
j akarta. xm . bi nd. annot at i on package so that the JAXB runtime binding framework is capable
of performing the (un)marshal operations. Here are the basic steps for developing an app:

1.

2.

Develop your data model in Java

Apply thej akart a. xm . bi nd. annot at i on annotationsto control the binding process

. Set your CLASSPATH to include all of the Identifying the JAR Files

. Compile your datamodel withj avac

I mportant

Make sure that you CLASSPATH includesj axb- xj c. j ar beforerunning javac.

. Theresulting class files will contain your annotations as well other default annotations needed by the

JAXB runtime binding framework

. Develop your client application that uses the data model and develop the code that uses the JAXB

runtime binding framework to persist your data model using the (un)marshal operations.

. Compile and run your client application!
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For moreinformation about this process, seethethe JavaWSDP Tutorial [http://docs.oracle.com/javaee/6/
tutorial/doc/gijti.html] and the extensive Sample Apps documentation.

3.1.3. Building and Running the Sample Apps with Ant

To run the sample applications, add jaxb dependencies to classpath at jaxb.home property, and run ant
without any option into each sample directory.

A few sample applications do not use Ant. For those samples, refer to the included r eadn®e. t xt files

for instructions.

3.1.4. List of Sample Apps

sanpl es/ cat al og-resol ver

sanpl es/ char act er - escape

sanpl es/ cl ass-resol ver

sampl es/ cr eat e- mar shal

sanpl es/ cycl e-recovery

sanpl es/ dat at ypeconvert -
er

sampl es/ dtd

sanpl es/ el enent - substi -
tution

sanpl es/ ext er nal - cus-
tom ze

sanpl es/fix-col lides

This example demonstrates how to use the - cat al og compiler
switch to handle references to schemasin external web sites.

This example shows how you use
the new JAXB RI Mar shal | er property
org. gl assfi sh. jaxb. charact er EscapeHandl er to
change the default character escaping behavior.

can

This little DI-container-by-JAXB example demonstrates how one
can avoid passing in alist of classes upfront, and instead |oad class-
eslazily.

This sample application demonstrates how to use the Obj ect -
Fact or y classto create a Java content tree from scratch and mar-
shal it to XML data. It also demonstrates how to add content to a
JAXB List property.

Eclipse Implementation of JAXB's vendor extension Cycl eRe-
cover abl e provides application a hook to handle cycles in the
object graph. Advanced.

Thissample application isvery similar to theinline-customize sam-
ple application (formerly SampleApp6), but illustrates an easier,
but not asrobust, <j axb: j avaType> customization.

This sample application illustrate some of the DTD support avail-
able in the Eclipse Implementation of JAXB's extension mode.
Pleaserefer to the Eclipse Implementation of JAXB Extensions page
for more detail.

This sample application illustrates how W3C XML Schema substi-
tution groups are supported in Eclipse Implementation of JAXB's
extension mode. Pleaserefer to the Eclipse |mplementation of JAXB
Extensions page for more detail.

This sample application is identical to the datatypeconverter sam-
pleapplication (formerly SampleApp7) except that the binding cus-
tomizations are contained in an externa binding file.

Another binding customization example that illustrates how to re-
solve name conflicts. Running this sample without the binding file
will result in name collisions (see r eadne. t xt ) . Running ant
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sanpl es/inline-custon ze

sanpl es/j 2s-crete-mar -
shal

sampl es/j 2s-xm Acces-
sor Or der

sanpl es/j 2s- xm Adapt er

sanmpl es/j2s-xm Attri bute

sanpl es/j 2s- xm Root El e-
ment

sanpl es/j 2s-xm Schenat -
Type

sanpl es/j 2s- xm Type

sampl es/ | ocat or - support

sanpl es/ nodi fy- mar shal

sanpl es/ namespace- prefi x

sanpl es/ parti al - unmar -
shal l'i ng

sanpl es/ pul | - par ser

will use the binding customizations to resolve the name conflicts
while compiling the schema.

This sample application demonstrates how to customize the default
binding produced by the XJC binding compiler.

This sample application demonstrates marshalling, unmarshalling
and unmarshal validation with existing Java classes annotated with
JAXB annotations.

This sample application demonstrates the use of mapping annota-
tions @Xnm Accessor Or der and @Xm Type. propOr der in
Java classes for ordering properties and fields in Java to schema
bindings.

This sample application demonstrates the use of interface Xm
| Adapt er and annotation Xm JavaTypeAdapt er for custom
marshaling/unmarshaling XML content into/out of a Javatype.

This sample application demonstrates the use of annotation @Xm
| Attri but e for defining Java properties and fields as XML at-
tributes.

This sample application demonstrates the use of annotation @Xn -
Root El enent to defineaclassto bean XML element.

This sample application demonstrates the use of annotation @Xm
| SchemaType to customize the mapping of aproperty or field to
an XML built-in type.

This sample application demonstrates the use of mapping annota-
tions @Xm Accessor Order and @M Type. propOrder in
Java classes for ordering properties and fields in Java to schema
bindings.

This sample shows how to use the new non-standard loca-
tor support. By following the instructions in the readme.txt
file, you can cause al of the generated impl classes to imple-
ment a new interface that provides more information about er-
ror locations. When a Val i dati onEvent happens on your
content tree, simply retrieve the object and cast it down to
com sun. xnl . bi nd. extra. Locat abl e.

This sample application demonstrates how to modify ajavacontent
tree and marshal it back to XML data

This sample application demonstrates how to use the
new Eclipse Implementation of JAXB Marshaller proper-
ty org. gl assfish.jaxb. nanespacePr efi xMapper to
customize the namespace prefixes generated during marshalling.

In this example, the input document will be unmarshalled a small
chunk at atime, instead of unmarshalling the whole document at
once.

This sample app demonstrates how a pull-parser can be used with
JAXB to increase the flexibility of processing.
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sanpl es/ st r eam ng- unnar -
shal I i ng

sanpl es/ synchr o-
ni zed- met hods

sanpl es/ type-substitu-
tion

sanpl es/ ubl

sanpl es/ unmar shal - r ead

sanpl es/ unmar shal -val i -
dat e

sanpl es/ updat eabl ePar -
tial Bi nd

sanpl es/ vendor - ext en-
si ons

sanpl es/ xn - channel

sanpl es/ xnl - st yl esheet

This example illustrates a different approach to the streaming un-
marshalling, which is suitable for processing alarge document.

This sample shows how to use the new non-standard syn-
chronized method support. By following the instructions in the
r eadne. t xt , you can cause all of the generated impl class meth-
ods signatures to contain the synchr oni zed keyword.

This sample app demonstrates type substitution using the W3C
XML Schema Part O: Primer international purchase order schema.

Thisproject processesaUBL (Universal Business Language) order
instance and prints areport to the screen.

Thissampleapplication demonstrates how to unmarshal aninstance
document into a Java content tree and access data contained within
it.

Thissample application demonstrates how to enable validation dur-
ing the unmarshal operations.

This sample application demonstrates how to partially map aDOM
tree to JAXB (using JAXP 1.3 XPath), modify JAXB mapped in-
stance and then update modifications back to the DOM tree.

This example demonstrates how to use <xj c: super Cl ass>
vendor extensions provided by Eclipse |mplementation of JAXB's,
aswell as<j axb: seri al i zabl e> customization.

This example demonstrates how one can use one communication
channel (such as a socket) to send multiple XML messages, and
how it can be combined with JAXB.

A common customization need for the marshalling output is about
introducing extra processing instruction and/or DOCTYPE decla-
ration. This example demonstrates how such modification can be
done easily.
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the Frequently Asked Questions for additional information.

The most up-to-date version of this document can be found on-line [https://eclipse-eedj.github.io/jaxb-ri].

1. Java™ SE Requirements

Thisrelease of the Eclipse |mplementation of JAXB requires Java SE 11 or higher.

2. ldentifying the

JAR Files

Use Description Jar
Runtime Jars required to deploy a Jakarta|j akart a. acti vati on-
XML Binding client api.jar
angus-activation.jar
j akarta. xm . bi nd-
api.jar
j axb-core.jar
jaxb-inpl.jar
Compiler Jarsrequired at your development|j axb- j xc. j ar
environment (but not runtime) j axb-xjc.] ar

3. Identifying the JPMS module names

Jar M odule name Maven GAV
jakarta.activation- jakarta.activation jakarta.activation:jakat
api.jar api

ta.activatic
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Jar Module name Maven GAV

angus-activation.jar com sun. activation. regi|stgi esl i pse. angus: angus-
activation

j akarta. xm . bi nd- j akarta. xm . bi nd j akarta.xm . bi nd: j akarta. xm . bi nd-

api.jar api

j axb-core.jar com sun. xm . bi nd. core |com sun. xm . bi nd: j axb-
core

jaxb-inpl.jar com sun. xm . bi nd com sun. xm . bi nd: j axb-
i mpl

j axb-jxc.jar com sun. tool s.j xc com sun. xm . bi nd: j axb-
j Xc

jaxb-xjc.jar comsun.tools.xjc com sun. xm . bi nd: j axb-
Xjc

4. Locating the Normative Binding Schema

Y ou may find information about the normative binding schemadefined in the Jakarta XML Binding Spec-
ification at https://jakarta.ee/xml/ng/jaxb.

5. Changelog

The Eclipse Implementation of JAXB 4.x meets the requirements of the Jakarta XML Binding 4.x spec-
ifications.

5.1. Changes between 4.0.3 and 4.0.4

* Bugfixes:

» #829 [https.//github.com/eclipse-eedj/jaxb-ri/issues/829]: schemagen and xjc should add 'if-exists to
bindings when generating an episode file

e #965 [https://github.com/eclipse-eedj/jaxb-ri/issues/965]: compiler was unable to honor this
schemaBinding customization (in episodic compilation)

o #1099 [https://github.com/eclipse-eedj/jaxb-ri/issues/1099]: Binding Customizations errorswhen us-
ing Episode

e #1073 [https://github.com/eclipse-eedj/jaxb-ri/issues/1073]: jaxb:globalBindings
optional Property="primitive" causes NullPointer in xjc

e #1320 [https://github.com/eclipse-eedj/jaxb-ri/issues/1320]: xjc. BGMBuilder creates error for un-
used customizations before they can be acknowledged

o #1583  [https://github.com/eclipse-eedj/jaxb-rifissues/1583]: XJC  throws NPE  when
optional Property="primitive"

e #1695 [https.//github.com/eclipse-eedj/jaxb-ri/issues/1695]: DatatypeConverter.parseBoolean con-
vertsinvalid strings to true

« #1708 [https://github.com/eclipse-eedj/jaxb-ri/issues/1708]: add javadoc from xsd documentation
tags
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#1724 [https://github.com/eclipse-eedj/jaxb-ri/issues/1724]: JAXBContext having defaultName-
spaceRemap after release 4.0.3 produces unexpected xml

#1731 [https://github.com/eclipse-eedj/jaxb-ri/issues/1731]: Incompatibility with namespace when
marshalling WebFault with Faultinfo on call of WebService

#1732 [https://github.com/eclipse-eedj/jaxb-ri/issues/1732]: systemld resolution regression intro-
duced in 2.3.4+

#1736 [https://github.com/eclipse-eedj/jaxb-ri/issues/1736]: xjc: postProcessModel is not called for
DTDs

#1737 [https://github.com/eclipse-eedj/jaxb-ri/issues/1737]: Add httpsto special handling in package
name derivation

#1742 [ https://github.com/eclipse-eedj/jaxb-ri/issues/1742]: Unexpected form=qualified Attributein
XSD Elements

#1743 [https.//github.com/eclipse-eedj/jaxb-ri/pull/1743]: Rework stackoverflow handling for miss-
ing elements in xsd schemagen

#1748 [https.//github.com/eclipse-eedj/jaxb-ri/issues/1748]: xjc: ElementOutlinelmpl produces raw
type

#1750 [https://github.com/eclipse-eedj/jaxb-ri/issues/1750]: xjc: ElementOutlinelmpl omits seri-
aVersionUlD

#1757 [https://github.com/eclipse-eedj/jaxb-ri/issues/1757]: txw runtime and compiler should have
different module names

#1761 [https://github.com/eclipse-eedj/jaxb-ri/issues/1761]: Move JavaCompiler, Reference and
J2SIAXBModel from XJC API to JXC API

5.2. Changes between 4.0.2 and 4.0.3

Bug fixes:

#574 [https://github.com/eclipse-eedj/jaxb-ri/issues/574]: Nullpointer Exception in DTD parsing

#1065 [https://github.com/eclipse-eedj/jaxb-ri/issues/1065]: XJC fails on RELAXNG_COMPACT
compilation with datatype library "http://www.w3.0rg/2001/X M L Schema-datatypes" not recognized

#1066 [https://github.com/eclipse-eedj/jaxb-ri/issues/1066]: XJC fails on RELAXNG_COMPACT
with NPE

#1450 [https://github.com/eclipse-eedj/jaxb-ri/issues/1450]: XJC -relaxng still supported

#1700 [https://github.com/eclipse-eedj/jaxb-ri/issues/1700]:  ArraylndexOutOf BoundsException
when using com.sun.xml.bind.v2.runtime.output.C14nXml Output

#1701 [https://github.com/eclipse-eedj/jaxb-ri/issues/1701]: xjc with WSDL emits erroneous warn-
ing

#1715 [https://github.com/eclipse-eedj/jaxb-ri/issues/1715]: marshalling does not apply default-
NamespaceRemap setting to nested elements
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5.3. Changes between 4.0.1 and 4.0.2

* Bug fixes:

L]

#1654 [https://github.com/eclipse-eedj/jaxb-ri/issues/1654]: update xjc section in the userguide

#1669 [https.//github.com/eclipse-eedj/jaxb-ri/pull/1669]: [codemodel] Support Object and overrid-
den JAnnotationWriter methods

#1674 [https.//github.com/eclipse-eedj/jaxb-ri/issues/1674]: com.sun.tools.xjc should run on JRE

#1676 [https.//github.com/eclipse-eedj/jaxb-ri/issues/1676]: Impossible to build with non-english
system

#1677 [https://github.com/eclipse-eedj/jaxb-ri/issues/1677]: Add/implement
JV ar.annotate(JAnnotationUse annotation)

#1679 [https://github.com/eclipse-eedj/jaxb-ri/issues/1679]: Add/implement
JAnnotationUse.param(String name, JAnnotationV alue annotationValue)

#1680 [https://github.com/eclipse-eedj/jaxb-ri/issues/1680]: Avoid eager initialization of Scope ob-
jects

#1682 [https://github.com/eclipse-eedj/jaxb-ri/issues/1682]: Non-deterministic definition of default
namespace @Xml Schema(namespace=...) in package-info.java

5.4. Changes between 4.0.0 and 4.0.1

* Bug fixes:

Switched protocol for W3C schemas to https, see the announcement [https://www.w3.org/
blog/2022/07/redirecting-to-https-on-www-w3-org/] for details

5.5. Changes in 4.0.0 - initial release for Jakarta EE 10
[https://jakarta.ee/]

* Requires Java SE 11 or newer

 Supports usage of JAXB 2.x schema bindings customizations

* Bugfixes:

Fix equality on Bl Serializable

#936 [https://github.com/eclipse-eedj/jaxb-ri/issues/936]: problem with XMLMixed in atag annotat-
ed XmlAnyElement

#971 [https://github.com/eclipse-eedj/jaxb-ri/issues/971]: annotation @XmlJavaTypeAdapters on
package isignored since JAXB v2.2.4-1

#1053 [https://github.com/eclipse-eedj/jaxb-ri/issues/1053]: Use Java 7 diamond operator

#1117 [https://github.com/eclipse-eedj/jaxb-ri/issues/1117]: xjc-generated classes may have methods
with missing @param or @return
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#1489 [https://github.com/eclipse-eedj/jaxb-ri/issues/1489]: DOMScanner ignores default name-
space at scan method

#1499 [https://github.com/eclipse-eedj/jaxb-ri/issues/1499]: Xjc
NGCCRuntimeEXx.resolveRel ativeURL (String namespaceURI, String relativeUri ) doesn't work as
it should

#1505 [https://github.com/eclipse-eedj/jaxb-ri/issues/1505]: JCodeModel .parseType(String) silently
ignores type params in specific scenarios

#1590 [https://github.com/eclipse-eedj/jaxb-ri/issues/1590]: Marshalling an object that overrides the
parent's method, the XML that gets created contains both child's and parent's tag

#1599 [https://github.com/eclipse-eedj/jaxb-ri/issues/1599]: XNOR implementation in NameUtil is
called "xor"

#1624 [https://github.com/eclipse-eedj/jaxb-ri/issues/1624]: Order of Exceptionsin generated classes
is non-deterministic

#1631 [https://github.com/eclipse-eedj/jaxb-ri/issues/1631]: Support setting (un)marshaller listener
on binder

5.6. Changes between 3.0.1 and 3.0.2

* Bug fixes:

Fixed classloading in OSGI

#1547 [https.//github.com/eclipse-eedj/jaxb-ri/issues/1547]: Running with -XX:-StackTraceln-
Throwable causes aindex out of bounds exception

#1556 [ https://github.com/eclipse-eedj/jaxb-ri/issues/1556] : Xjc generates classreference with gener-
ics

5.7. Changes between 3.0.0 and 3.0.1

* Bugfixes:

#1105 [ https://github.com/eclipse-eedj/jaxb-ri/issues/1105] : Xjc mark-generated sometimes produces
awrong date value

#1466 [https://github.com/eclipse-eedj/jaxb-ri/issues/1466]: ContextFinder always load the JAXB-
Context from jaxb-runtime 2.3.3

#1475 [https://github.com/eclipse-eedj/jaxb-ri/issues/1475]: xjc: Option to generate old package
names

#1502 [https://github.com/eclipse-eedj/jaxb-ri/issues/1502]: XJC: fails to process X SD files without
systemld.

5.8. Changes in 3.0.0 - initial release for Jakarta EE 9
[https://jakarta.ee/]

* Requires Java SE 8 or newer
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Release Notes

» Adopts new APl package namespace - j akar t a. xnl . bi nd. *
» Main implementation jar split into two parts - j axb- cor e and (smaller) j axb- i npl

o Content of the new jaxb-impl moved from com sun.xm .bind package to
org. gl assfi sh.jaxb. runti me package

e Content of the new jaxb-core moved from com sun.xm .bind package to
org. gl assfish.jaxb. core package

» Changed prefix of al propertiesfromcom sun. xmi . bi nd toor g. gl assfi sh. jaxb

* Supports new namespace for schema customizations

<bi ndi ngs xm ns="https://jakarta.ee/ xm /ns/jaxb" version="3.0">...</
bi ndi ngs>

5.9. Changes in 2.3.2 - initial release for Jakarta EE 8
[https://jakarta.ee/]

* First release under Eclipse Jakarta EE Platform:

e Uptake of moved Jakarta APIs.
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Eclipse Implementation of JAXB Users
Guide

Abstract
This document explains various interesting/complex/tricky aspects of Eclipse Implementation of JAXB,

based on questions posted on the old JAXB users forum and answers provided there. This is an ongoing
work-in-progress. Any feedback [https://accounts.eclipse.org/mailing-list/jaxb-impl-dev] appreciated.
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1. Compiling XML Schema

1.1. Dealing with errors

1.1.1. Schema errors

Because XML Schemais so complicated, and because there are alot of tools out there do not implement the
spec correctly, it is often the case that a schemayou are trying to compile has somereal errorsin it. When
this is the case, you'll see XJC reporting somewhat cryptic errors such asr case- Recur seLax. 2:
There is not a conplete functional napping between the particles.

The Eclipse Implementation of JAXB uses the schema correctness checker from the underlying JAXP
implementation, which is the JAXP RI in atypical setup. The JAXP RI is one of the most conformant
schemavalidators, and therefore most likely correct. So thefirst course of action usually isto fix problems
in the schema.

However, in some situations, you might not have an authority to make changes to the schema. If that is
the case and you really need to compile the schema, you can bypass the correctness check by using the
- nv option in XJC. When you do this, keep in mind that you are possibly feeding "garbage" in, so you
may see XJC choke with some random exception.

1.1.2. Property 'fooBarZot' is already defined

One of thetypical errors you'll see when compiling a complex schemais:

Example 1. Multiple property definitionserror

parsing a schema. ..
[ ERROR] Property "M OrMoOrMn" is already defined.
line 132 of
file:/C /kohsuke/ Sun/ JAXB/ j axb-unit/schemas/ i ndi vi dual / Mat hM_L2/ pr esent ati on/
scripts. xsd

[ERROR] The following location is relevant to the above error

line 138 of
file:/C /kohsuke/ Sun/ JAXB/ j axb-unit/schemas/ i ndi vi dual / Mat hM_L2/ pr esent ati on/
scripts. xsd

Thisisan actual example of the offending part of a schema, taken from MathML. If you go to line 132 of
scripts. xsd, you'll seethat it has a somewhat complicated content model definition:

Example 2. Multiple property definitionsin MathM L

<xs:group nane="mmul tiscripts.content">
<xs:sequence>
<xs:group ref="Presentati on-expr.class"/>
<xs:sequence m nQccurs="0" maxCQccur s="unbounded" > <l-- line 132

<xs:group ref="Presentation-expr-or-none.class"/>
<xs:group ref="Presentation-expr-or-none.class"/>
</ xs: sequence>
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<xs:sequence m nQccurs="0">
<xs: el ement ref="nprescripts"/>
<xs: sequence nmaxQccurs="unbounded" > <l-- line 138

<xs:group ref="Presentation-expr-or-none.class"/>
<xs:group ref="Presentation-expr-or-none.class"/>
</ xs: sequence>
</ xs: sequence>
</ xs: sequence>
</ xs: group>

Thisis a standard technique in designing a schema. When you want to say "in this element, B can occur
arbitrary times, but C can occur only up to once", youwritethisasB*, ( C, B*) ?. This, however, confuses
Eclipse Implementation of JAXB, becauseit tries to bind the first B to its own property, then Cto its own
property, then the second B to its own property, and so we end up having a collision again.

Inthisparticular case, Bisn't asingle element but it's achoice of large number of elements abstracted away
in <xs: gr oup>s, so they are hard to see. But if you see the same content model referring to the same
element/group twice in adifferent place, you can suspect this.

In this case, you'd probably want the whole thing to map to a single list so that you can retain the order
those elements show up in the document. You can do this by putting the same <j axb: pr operty>
customization on the whole "nmrul ti scri pts. cont ent " mode group, like this (or you can do it
externally with X Path):

Example 3. How to fix the problem?

<Xs: groupnanme="nmmul ti scripts.content">
<xs:annot ati on>
<xs: appi nf o>
<j axb: propertynane="content"/ >
</ xs: appi nf o>
</ xs: annot ati on>
<Xs: sequence>
<xs: groupref="Presentation-expr.class"/>

Another way to fix this problem is to use the ssimpler and better binding mode in XJC, which isaEclipse
Implementation of JAXB vendor extension.

1.1.3. Two declarations cause a collision in the ObjectFactory class

When schemas contain similar looking element/type names, they can result in "Two declarations cause a
collision in the ObjectFactory class' errors. To be more precise, for each of all types and many elements
(exactly what elements get a factory and what doesn't is bit tricky to explain), XJC produces one method
on the Qbj ect Fact ory class in the same package. The Obj ect Fact ory class is created for each
package that XJC generates some files into. The name of the method is derived from XML element/type
names, and the error is reported if two elements/typestry to generate the same method name.

There are two approaches to fix this problem. If the collision is coming from two different schemas with
different target namespaces, then you can easily avoid the collision by compiling them into different Java
packages. To do this, use <schenmabi ndi ngs> customization on two schemas and specify the package
name.

Another way to fix this problem is to use <f act or yMet hod> customization on two conflicting ele-
ments/types to specify different factory method names. This can be used in all cases, but if you have a
large number of conflicts, you'll have to specify this customization one by one.
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Notice that <cl ass> customization doesn't affect the Obj ect Fact or y method name by itself.
1.1.4. Customization errors

1.1.4.1. XPath evaluation of ... results in empty target node

External Jakarta XML Binding customizations are specified by using XPath (or using SCD.) This works
by writing an XPath expression that matches a particular element in the schema document. For example,
given the following schema and binding file:

Example 4. Schema and external binding file

t est. xsd.

<xs:schema xm ns: xs="http://ww. w3. or g/ 2001/ XM_Schema" >
<xs: conpl exTypenane="f 00"/ >
</ xs: schema>

test.xjb.

<bi ndi ngs version="3.0" xm ns="https://jakarta.ee/xm/ns/jaxbh"
xm ns: xs="http://ww. w3. org/ 2001/ XM_Schema" >
<bi ndi ngs schemaLocati on="t est. xsd">
<bi ndi ngs node="//xs: conpl exType[ @ane='foo']">
<cl assnanme="Bar"/ >

</ bi ndi ngs>
</ bi ndi ngs>
</ bi ndi ngs>

will be interpreted asif the class customization is attached to the complex type'f 00'.

For thisto work, the XPath expression needs to match one and only one element in the schema document.
When the XPath expression isincorrect and it didn't match anything, you get this " XPath evaluation of ...
results in empty target node" problem.

Common causes of this problem include typos, incorrect namespace URI declarations, and misunderstand-
ing of XPath.

1.2. Fixing broken references in schema

Sometimes a schema may refer to another schema document without indicating where the schemafile can
be found, like this:

Example 5. Schema r efer ence without location
<xs:inport nanespace="http://ww. w3. org/ 1999/ xlink" />

In other cases, a schema may refer to another schema on the network, which often slows down your
compilation process and makes it unreliable. Yet in some other cases, a schema may reference another
schemain relative path, and that may not match your directory structure.

XJC bundles a catdog resolver [http://xml.apache.org/commons/components/resolver/re-
solver-article.html] so that you can work around these situations without changing the schema documents.
The main idea behind the catalog is "redirection™ --- when XJC is about to fetch resources, it will consult
the catalog resolver to seeif it can find the resource el sewhere (which is usually your local resources.)
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1.2.1. Catalog format

The catalog resolver supports many different formats, but the easiest oneisaline based *. cat format.
Other than comments and empty lines, the file mainly consists of two kinds of declarations, SYSTEM
and PUBLI C.

Example 6. sanpl e- cat al og. cat

sanpl e catalog file.

doubl e hyphens are used to begin and end a comment section.

SYSTEM "ht t p: / / www. w3. or g/ 2001/ xm . xsd" "xnl . xsd"

PUBLI C "-//WBC/ / DTD XM_.SCHEVA 200102/ /EN' "s4s/ XM.Schen=. dt d"

1.2.2. Resolve by system ID

The SYSTEM entry has the format of "SY STEM REFERENCE ACTUAL-LOCATION", which defines
a simple redirection. Every time XJC loads any resource (be it schemas, DTDs, any entities referenced
within), it will first resolve relative paths to absolute paths, then looks for a matching REFERENCE line.
If it is found, the specified actual location is read instead. Otherwise XJC will attempt to resolve the
absolutepath.

ACTUAL-LOCATION above acceptsrel ative paths, and those are resolved against the catal og fileitself (so
in the above example, xm . xsd isassumed to be in the same directory with sanpl e- cat al og. cat .

What you need to be careful is the fact that the REFERENCE portion must be absolute, and when XJC
finds a reference in schema, it will first convert that to the absolute path before checking the catalog. So
what this meansisthat if your schemaiswritten like this:

Example 7. Schema r efer ence by relative path

<xs:inport nanespace="http://ww. w3. org/ 1999/ x| i nk"
schenmaLocati on="xl i nk. xsd" />

Then your catalog entry would have to ook like this:

Example 8. xlink.cat

-- this doesn't work because xlink.xsd will be turned into absolute path --
SYSTEM " xl i nk. xsd" "http://ww. w3. org/ 2001/ xl i nk. xsd"

-- this will work, assuming that the above schema is in /path/to/my/test.xsd

SYSTEM "/ pat h/ t o/ ny/ x| i nk. xsd" "http://ww. w3. org/ 2001/ xI i nk. xsd"

1.2.3. Resolve by public ID / namespace URI

Another kind of entry has the format of "PUBLIC PUBLICID ACTUAL-LOCATION" or "PUBLIC
NAMESPACEURI ACTUAL-LOCATION".

The "PUBLI ClI D' version is used to resolve DTDs and entities in DTDs. But this type of entry is also
used to resolve <xs: i npor t > statements. XJC will match the value of the namespace attribute and see
if there's any matching entry. So given aschemallike this:
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Example 9. Schemaimport

<xs:inport nanespace="http://ww. W3. org/ 1999/ xI i nk"
schemalLocati on="xl i nk. xsd" />

<xs:inport nanespace="http://ww. w3. org/ 1998/ Mat h/ Mat hML" />

The following catalog entries will match them.

Example 10. by-publicid.cat

PUBLI C "http://ww.w3. org/ 1999/ xI i nk" "http://ww. w3. org/ 2001/ xl i nk. xsd"
PUBLI C "http://ww. w3. org/ 1998/ Mat h/ Mat hM." "/ pat h/t o/ ny/ mat hml . xsd"

As you can see, XJC will check the PUBLIC entries regardiess of whether <xs: i nport > has the
schemal ocation attribute or not. As with the case with the SY STEM entry, the ACTUAL-LOCATION
part can be relative to the location of the catalog file.

1.2.4. Specifying the catalog file
Once you write a catalog file, you'd need to specify that when you invoke X JC.
CLI To do thisfrom the CLI, usethe - cat al og option. See xjc -help for more details.
Ant Use the catalog attribute on the <xj ¢> task. See XJC ant task documentation for more details.
Maven For the Maven plugin, usethe <cat al og> element in the configuration:
<pl ugi n>
<groupl d>org. j vnet.j axb2. maven2</ gr oupl d>
<artifactld>maven-jaxb2-plugin</artifactld>
<configuration>
<I-- relative to the POMfile -->
<cat al og>nycat al og. cat </ cat al og>

</ copnfiguration>
</ pl ugi n>

1.2.5. Debugging catalog file

If you are trying to write a catalog file and banging your head against a wall because it's not working,
you should enabl e the verbose option of the catal og resolver. How you do this depends on what interface
you use:

CLI Specify export XJC_OPTS="-Dxml.catalog.ver bosity=999" then run XJC.
Ant/Maven  Add-Dxnl . cat al og. ver bosi t y=999 asacommand line option to Ant/Maven.

If you are otherwise invoking XJC programmeatically, you can set the above system property before in-
voking XJC.

1.3. Mapping of <xs:any />
XJC binds<xs: any /> inthefollowing ways:

1.3.1. processCont ent s="ski p"

<xs: any /> withprocessCont ent s=ski p meansany well-formed XML elements can be placed.
Therefore, XJC binds thisto DOM El enent interface.

17



Eclipse Implementation
of JAXB Users Guide

Example 11. Any/Skip schema

<xs: el ement name="person">
<xs: conpl exType>
<Xs:sequence>
<xs:el ement name="nane" type="xs:string" />
<xs:any processCont ent s="ski p" maxCccurs="unbounded" m nCccurs="0" />
</ xs: sequence>
</ xs: conmpl exType>
</ xs: el ement >

Example 12. Any/Skip binding
i mport org.w3c. dom El ement ;

@ Root El emrent

cl ass Person {
public String getNane();
public void setNanme(String);

@Xm AnyEl enent
publ i c List<El ement> get Any();

}
1.3.2. processContent s="strict"

<xs:any /> with processContents=strict (or <xs:any /> without any processContents
attribute, since it defaults to "strict") means any XML elements placed here must have corresponding
schema definitions. This modeis not what peopletypically expect as"wi | dcar d", but thisisthe default.
The following shows this binding. (I ax=t r ue isunintuitive, but it's not an error in this document):

Example 13. Any/Strict schema

<xs: el ement name="person">
<xs:conpl exType>
<xs: sequence>
<xs: el ement nanme="nane" type="xs:string" />
<xs:any maxCccur s="unbounded" m nCccurs="0" />
</ xs: sequence>
</ xs: conpl exType>
</ xs: el ement >

Example 14. Any/Strict binding

@Xm Root El enent

cl ass Person {
public String getNane();
public void setNanme(String);

@Xm AnyEl enent (| ax=t rue)
public List<Cbject> getAny();
}

Jakarta XML Binding binds any such element to an Obj ect , and during unmarshalling, all elements en-
countered are unmarshalled into corresponding Jakarta XML Binding objects (including JAXBEI enent s
if necessary) and placed inthisfield. If it encounters elementsthat cannot be unmarshalled, DOM elements
are produced instead.
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At runtime, you can place either DOM elements or some Jakarta XML Binding objects that map to ele-
ments. A typical mistakeisto putaSt r i ng that contains XML fragment, but thiswon't work; you'd have
to first read that into aDOM.

1.3.3. processCont ent s="| ax"

<xs:any />withpr ocessCont ent s=I ax meansany XML elements can be placed here, but if their
element names match those defined in the schema, they have to be valid. XJC actually handlesthis exactly
like processContents='strict', since the strict binding allows unknown el ements anyway.

1.4. Mapping of <xs: el enent />to JAXBElement

Sometimes XJC binds an e ement declaration to JAXBEIl enent . Sometimes XJC binds an element dec-
laration to a Java class. What makes this difference?

1.5. How modularization of schema interacts with XJC

Over time schema authors have devel oped several techniques to modularize large schemas. Some of those
techniques have some noteworthy interactions with XJC.

1.5.1. Chameleon schema

Chameleon schema' [http://www.xfront.com/ZeroOneOrManyNamespaces.html#mixed] (read more
[http://www.google.com/search?g=chameleon+schema), in particular this [http://www.kohsuke.org/
xmlschema/X M L SchemaDOsAndDONTs.html#avoid_chameleon]) isatechnique used to define multiple
almost-identical sets of definitions into multiple namespaces from a single schema document.

For example, with this technique, you can write just one "foo" complex type and define it into namespace
X and Y. Inthis case, one tends to hope that XJC will only give you one Foo class for this, but unfortu-
nately because it's actually defined in two namespaces, Jakarta XML Binding needs two Java classes to
distinguish X: f oo and Y: f 00, so you'll get multiple copies.

If you find thisto be problematic, there are afew ways to work around the problem.

1. If you arein control of the schema, see if you can rewrite the schemato avoid using this technique. In
some cases, the schemadoesn't actually exploit the additional power of thistechnique, so thistrandation
can be done without affecting XML instance documents. In some other cases, the chameleon schema
can be argued as a bad schema design, asit duplicates definitionsin many places.

2. If you are not in control of the schema, see if you can rewrite the schema nevertheless. Thiswill only
work if your transformation doesn't affect XML instance documents.

3. Perhapsthere can be a plugin that eases the pain of this, such as by defining common interfaces among
copies.

1.6. Adding behaviors

Adding behaviorsto the generated code is one area that still needsimprovement. Your feedback is appre-
ciated.

Suppose if Eclipse Implementation of JAXB generated the following classes.

Example 15. Simple Eclipse Implementation of JAXB Generated Code

package org. acne. f oo;
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@Xm Root El enent
cl ass Person {
private String namne;

public String getName() { return nane; }
public void setName(String) { this.nane=nanme; }

}

@Xm Regi stry
cl ass Obj ectFactory {
Person createPerson() { ... }

}

To add a behavior, first write a class that extends from Per son. Y ou aso need to extend ObjectFactory
to return this new class. Notice that neither classes have any Jakarta XML Binding annotation, and | put
them in a separate package. This is because we'd like Per sonEx class to be used in place of Per son,
and we don't want Per sonEx to be bound to its own XML type.

Example 16. Extended Person class
package org. acne. foo.inpl;

cl ass PersonEx extends Person {

@verride

public void setNane(String nanme) {
if(nane.length()<3) throw new Il egal Argunent Exception();
super . set Nane( nane) ;

}
}

@Xm Regi stry
cl ass Obj ect FactoryEx extends ObjectFactory {

@verride
Person createPerson() {
return new PersonEx();

}
}

At runtime, you can create JAXBCont ext normally, like this.

Example 17. Creating JAXBContext

JAXBCont ext context = JAXBCont ext.new nstance( Qbj ect Factory. cl ass);
/1 or JAXBCont ext.new nstance("org. acne. foo");

Per sonEx can be marshalled out just like Per son:

Example 18. Marshalling

Person p = new PersonEx();

cont ext. createMarshal l er (). marshal (p, System out);
/1 this will produce <person />

To unmarshal XML documents into Per sonEx, you'll need to configure the unmarshaller to use your
bj ect Fact or yEx asthefactory, likethis:

Example 19. Unmarshalling

Unmar shal l er u = context.createUnmarshaller();
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u. set Property("org. gl assfish.jaxb.core. QjectFactory", new Cbj ect FactoryEx());
PersonEx p = (PersonEx)u. unmarshal (new StringReader ("<person />"));

If you have multiple packages and thus multiple Cbj ect Fact or ys, you can pass in an array of them
(new oj ect[]{new OFEx1(), new OFEX2(),...}.)

1.6.1. Inserting your class in the middle

If you have atype hierarchy and would like to insert your classin the middle, you can use the combination
of Xm Transi ent and @ npl Cl ass of <cl ass> customization. See the following example:

Example 20. Hierarchy of typesand <j axb: cl ass i npl C ass>

<xs:schema ...>
<xs:conpl exType nane="vehicle">
<xs:annot at i on><xs: appi nf o>
<j axb:cl ass inpl O ass="M/Vehicle" />
</ xs: appi nf 0></ xs: annot at i on>
</ xs: conpl exType>

<xs:conpl exType nanme="car">
<xs: conpl exCont ent >
<xs:extension base="vehicle" />
</ xs: conpl exCont ent >
</ xs: conpl exType>

<xs:conpl exType nane="bi cycl e">
<xs: conpl exCont ent >
<xs:extension base="vehicle" />
</ xs: conpl exCont ent >
</ xs: conpl exType>
</ xs: schema>

Example 21. Thiscreatesa class hierar chy like the following (among the gener ated
Java code):

Vehi cl e

AN

I
MyVehi cl e
AN

S
I I
Car Bi cycl e

Y ou'll then manually write My Vehi cl e classthat extendsfrom Vehi cl e. Annotatethisclasswith Xm -
Transi ent to achieve the desired effect.

1.7. Avoid strong databinding

Under some limited circumstances, a weaker databinding is preferable for various reasons. Jakarta XML
Binding does offer afew ways for you to achieve this.

1.7.1. Avoid mapping to enum

The following customization will stop binding a simple type to a type-safe enum. This can be convenient
when number of constants is too large to be an useful enum (by default, the Jakarta XML Binding spec
won't generate enum with more than 256 constants, but even 100 might be too large for you.)
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Example 22. Avoid mapping one simpletype

<xs: si npl eType nane="foo">
<XSs:annot at i on><xs: appi nf 0>
<j axb: typesaf eEnuntCl ass nap="fal se" />
</ xs: appi nf 0></ xs: annot ati on>
<xs:restriction base="xs:string">
<xs:enuneration val ue="x" />
<Xs:enuneration val ue="y" />
<xs:enuneration val ue="z" />
</xs:restriction>
</ xs: si npl eType>

To disable such type-safe enum binding altogether for the entire schema, use aglobal binding setting like
this (thisis actualy telling XJC not to generate enums if a simple type has more than 0 constants --- the
net effect is no enum generation):

Example 23. Avoid generating enums at all
<xs:schema ...>
<xs:annot at i on><xs: appi nf o>
<j axb: gl obal Bi ndi ngs typesaf eEnunivaxMenber s="0" />
</ xs: appi nf 0></ xs: annot at i on>

</xs schema>
1.7.2. Mapping to DOM

The <j axb: dom>customization allows you to map a certain part of the schemainto a DOM tree. This
customization can be attached to the following schema components:

e Wildcards (<xs: any>)

» Type definitions (<xs: conpl exType> and <xs: si npl eType>)
* Model groups (<xs: choi ce>,<xs: al | >,<xs: sequence>)

» Model group declarations (<xs: gr oup>)

» Particles

» Element declarations (<xs: el enent >)

Inthefollowing example, awildcard is mapped to aDOM node. Each element that matchesto the wildcard
will beturned into aDOM tree.

Example 24. Dom Customization example

<xs:schema xm ns: xs="http://ww. w3. org/ 2001/ XM_Schema"
xm ns:jaxb="https://jakarta. ee/ xm /ns/jaxb"
j axb: version="3.0">

<xs: el ement >
<xs:conpl exType>
<Xs: sequence>
<xs:any maxCccurs="unbounded" processCont ents="ski p">
<xSs:annot at i on><xs: appi nf 0>
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<j axb: dom >
</ xs: appi nf 0></ xs: annot ati on>
</ xs:any>
</ xs: sequence>
</ xs: conpl exType>
</ xs: el emrent >

</ xs: schema>

This extension can be used to access wildcard content or can be used to process a part of a document
by using other technologiesthat require "raw” XML. By default, Jakarta XML Binding generatesaget -
Cont ent () method for accessing wildcard content, but it only supports"lax™ handling which meansthat
unknown content is discarded. Y ou may find more information in 7.12 chapter of Jakarta XML Binding
2 specification [https://jakarta.ee/specifications/xml-binding/].

1.8. Working with generated code in memory
1.8.1. Cloning

The generated beans (and in particular the JAXBEI enent class) do not support the clone operation. There
was a suggestion by another user that beanlib [http://beanlib.sourceforge.net/] has been used successfully
to clone Jakarta XML Binding objects.

2. Customization of Schema Compilation

2.1. Customizing Java packages

The Jakarta XML Binding specification provides a<j axb: schenaBi ndi ngs> customization so that
you can control which namespace goes to which package. See the example below:

Example 25. package customization

<j axb: schemaBi ndi ngs>
<j axb: package nanme="org. acne. f 00"/ >
</ j axb: schemaBi ndi ngs>

You can do this as an internal customization (in which case you put this in
<xs:annot at i on><xs: appi nf 0> under place it right under the <xs: schema> element), or do
this as an external customization, like this:

Example 26. External package customization

<bi ndi ngs xm ns="https://jakarta.ee/xm /ns/jaxb" version="3.0">
<bi ndi ngs schemaLocati on="../path/to/ ny. xsd">
<schemaBi ndi ngs>
<package nanme="org. acne.foo0"/>
</ schemaBi ndi ngs>
</ bi ndi ngs>
</ bi ndi ngs>

Note that this customization is per namespace. That is, even if your schemais split into multiple schema
documents, you cannot put them into different packagesif they are all in the same namespace.
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2.1.1. Tip: get rid of the org.w3._2001.xmIschema package

Under some rare circumstances, XJC will generate some Java classes into a package called
org.w3. _2001. xm schema. Thishappenswhen XJC decidesthat it needs some Java artifactsfor the
XML Schema built-in namespace of ht t p: / / www. w3. or g/ 2001/ XM_Schera.

Since this package name is most often problematic, you can rename this by simply saving the following
text in an .xsd file and submitting it to XJC along with the other schemas you have:

Example 27. Schemalet to get rid of org.w3._2001.xmlschema

<schema xm ns="http://ww. w3. or g/ 2001/ XM_Schenma"
t ar get Nanespace="htt p: // www. W3. or g/ 2001/ XM_Schenma"
xm ns:jaxb="https://jakarta.ee/ xm/ns/jaxb"
j axb: versi on="3.0">
<annot at i on><appi nf o>
<j axb: schenmaBi ndi ngs>
<j axb: package nane="org. acne. foo"/>
</ j axb: schemaBi ndi ngs>
</ appi nf o></ annot ati on>
</ schema>

Thisishit tricky, but the ideais that since you can define a schemafor one namespace in multiple schema
documents, this makes XJC think that this schema is a part of the built-in "XML Schema for XML
Schema''.

2.2. Using SCD for customizations

When using an external customization file, the Jakarta XML Binding spec requires that you use X Path as
ameans to specify what your customization is attached to. For example, if you want to change the class
name generated from a complex type, you'd write something like:

Example 28. External customization example

<bi ndi ngs xm ns="https://jakarta. ee/ xm /ns/jaxb" version="3.0"
xm ns: xs="http://ww. w3. or g/ 2001/ XM_Schenma" >
<bi ndi ngs schemaLocati on="../path/to/ ny.xsd" node="/xs: schena/
xs: conpl exType[ @ane=' foo' ] ">
<cl ass nane="FooType"/ >
</ bi ndi ngs>
</ bi ndi ngs>

While the above process works, the problem with this is that the XPath+ schemalLocat i on combo
tends to be verbose and error prone. It's verbose, because often a trivial target schema component like
this "global complex type foo" takes up alot of characters. The xs namespace declaration also takes up
some space, although in this case we managed to avoid declaring the "tns" namespace (that represents the
namespace that the schema defines.)

It's also error prone, because it relies on the way schema documents are laid out, because the schemal o-
cation attribute needs to point to the right schema document file. When a schemais split into multiplefiles
for modularity (happens especially often with large schemas), then you'd have to find which schema file
it is. Even though you can use relative paths, this hard-coding of path information makes it hard to pass
around the binding file to other people.

JAXB RI 2.1 and onward offers a better way to do this as a vendor extension.
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The key technology to solve this problem is a "schena conponent desi gnator" [http://
www.w3.0rg/ TR/xmlschema-ref/] (SCD.) Thisis a path language just like XPath, but whereas XPath is
designed to refer to XML infoset items like elements and attributes, SCD is designed to refer to schema
components like element declarations or complex types.

With SCD, the above binding can be written more concisely as follows:

Example 29. External customization by SCD

<bi ndi ngs xm ns="https://jakarta.ee/xm /ns/jaxb" version="3.0"
xm ns:tns="http://ny. nanespace/ ">
<bi ndi ngs scd="/type::tns:foo">
<cl ass nane="FooType"/ >
</ bi ndi ngs>
</ bi ndi ngs>

/type: :tns: foo can be written more concisely as/ ~t ns: f 00, too. If you are interested in more
about the syntax of SCDs, read the example part of the spec [http://www.w3.org/TR/xmlschema-ref/
#section-path-examples], and maybe EBNF [http://www.w3.0rg/TR/xmlschema-ref/#section-path-ebnf].
If you know XPath, | think you'll find thisfairly easy to learn.

Another benefit of an SCD is that tools will have easier time generating SCDs than XPath, as XPaths
are often vulnerable to small changes in the schema document, while SCDs are much more robust. The
downside of using SCD is as of JAXB 2.1, thisfeature is a vendor extension and not defined in the spec.

2.3. Using different datatypes

Eclipse |mplementation of JAXB hasabuilt-in table that determineswhat Javaclasses are used to represent
what XML Schema built-in types, but this can be customized.

One of the common use cases for customization is to replace the XMLGr egor i anCal endar with the
friendlier Cal endar or Dat e. XMLGr egor i anCal endar is designed to be 100% compatible with
XML Schema's date/time system, such as providing infinite precision in sub-seconds and years, but often
the ease of use of those familiar Java classes win over the precise compatibility.

One very easy way to do thisisto ssimply use your IDE (or even "sed") to replace all the references to
XMLGr egor i anCal endar by Cal endar . Thisisof course not avery attractive option if your build
process runs XJC as a part of it.

Alternatively, the following customization file can be used to do this. When using external customization
file, the Jakarta XML Binding spec requires you to use X Path as a means to specify what your customiza-
tion is attached to. For example, if you want to change the class name generated from a complex type,
you'd use the following customization:

Example 30. Customization to use Calendar for xs: dat e

<bi ndi ngs xm ns="https://jakarta.ee/xm /ns/jaxb" version="3.0"
xm ns: xs="http://ww. w3. org/ 2001/ XM_Schema" >
<gl obal Bi ndi ngs>
<j avaType nane="java.util.Cal endar" xm Type="xs: date"
par seMet hod="j akarta. xm . bi nd. Dat at ypeConvert er. par sebDat e"
print Met hod="j akarta. xm . bi nd. Dat at ypeConverter. pri nt Dat e"
/>
</ gl obal Bi ndi ngs>
</ bi ndi ngs>

Savethisin afile and specify thisto Eclipse Implementation of JAXB with the"-b" option.
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TousetheDat e class, you'll need to do abit morework. First, put thefollowing classinto your sourcetree:

Example 31. Adapter for Date

package org. acne. f oo;
public class DateAdapter {
public static Date parseDate(String s) {
return DatatypeConverter. parseDate(s).getTinme();

}
public static String printDate(Date dt) {

Cal endar cal = new GregorianCal endar ();
cal .set Tine(dt);
return DatatypeConverter. printDate(cal);

}
}

... then your binding file will be the following:

Example 32. Customization to use Date for xs: dat e

<bi ndi ngs xm ns="https://jakarta.ee/xm /ns/jaxb" version="3.0"
xm ns: xs="http://ww. w3. org/ 2001/ XM_Schema" >
<gl obal Bi ndi ngs>
<j avaType nane="java.util.Date" xm Type="xs: date"
par seMet hod="or g. acne. f oo. Dat eAadpt er . par seDat e"
print Met hod="or g. acne. f oo. Dat eAdapt er. pri nt Dat e"
/>
</ gl obal Bi ndi ngs>
</ bi ndi ngs>

3. Annotating Your Classes

3.1. Mapping your favorite class
3.1.1. ResultSet

Jakarta XML Binding (or any other databinding engine, for that matter) is for binding strongly-typed
POJO-like objects to XML, such as Addr essBook class, Pur chaseOr der class, and so on, where
you have fields and methods that shape a class.

There are other kinds of classes that are more close to reflection. Those classes don't have methods like
get Addr ess, and instead you'd do get (" Addr ess") . JDBC ResultSet is one of those classes. It's
one class that represents million different data structures, be it a customer table or a product table. Gener-
aly speaking, these classes does not alow Jakarta XML Binding to statically determine what the XML
representation should look like. Instead, you almost always need to look at an instance to determine the
shape of XML.

Theseclassesarenot really suitablefor binding in Jakarta XML Binding. If thisisthe only object that you'd
want to write out, then you'd be better off using XML StreamWriter or some such XML infoset writing
API. There are a few online articles [http://www.google.com/search?g=ResultSet+XML] that cover this
topic. Also, many modern database offers a native ability to export a query into XML, which is supposed
to work alot faster than you'd do in Java (and saves your time of writing code.)

If you are using ResultSet as a part of your object tree that you want to marshal to Jakarta XML Binding,
then you can use Xml JavaTypeAdapt er .
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3.1.2. HashMap

Jakarta XML Binding spec defines a special handling for Map when it's used as a propety of a bean. For
example, the following bean would produce XMLs like the following:

Example 33. Bean with Map

@ Root El emrent
cl ass Foo {

publ i ¢ HashMap<Stri ng, | nt eger > nap;
}

Example 34. XML representation

<f oo>
<|'TB_p>
<entry>
<key>a</ key>
<val ue>1</val ue>
</entry>
<entry>
<key>b</ key>
<val ue>2</val ue>
</entry>
</ map>
</ foo>

Unfortunately, as of 2.1, this processing is only defined for bean properties and not when you marshal
HashMap as a top-level abject (such as a value in JAXBEI enent .) In such case, HashMap will be
treated as a Java bean, and when you look at HashMap as abean it defines no getter/setter property pair,
so the following code would produce the following XML:

Example 35. Bean with Map

m = new HashMap();

m put ("abc", 1) ;

mar shal | er. mar shal (new JAXBE!l enent ( new
Nane("root"), HashMap. cl ass, m, System out ) ;

Example 36. XML representation

<root />

Thisissue has been recorded as #223 [ https://github.com/eclipse-eed;j/jaxb-ri/issues/223] and the fix needs
to happen in later versions of the Jakarta XML Binding spec.

In the mean time, such top-level objects have to be first adapted to a bean that Jakarta XML Binding can
process. This has added benefit of being able to control XML representation better. The following code
illustrates how to do this:

Example 37. Adapting HashM ap

public class MyHashMapType {
public List<MyHashMapEntryType> entry = new
ArraylLi st <MyHashMapEnt ryType>() ;
public MyHashMapType(Map<Stri ng, | nt eger> nmap) {
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for( Map.Entry<String,Integer> e : map.entrySet() )
entry. add(new MyHashMapEntryType(e));

}
public MyHashMapType() {}
}

public class MyHashMapEnt ryType {
@m Attribute // @l El enrent and @m Val ue are al so fine
public String key;

@m Attribute // @nl El enent and @m Val ue are al so fine
public int val ue;

public MyHashMapEntryType() {}

public MyHashMapEntryType(Map. Entry<String, I nteger> e) {
key = e.getKey();
val ue = e. get Val ue();

}

nmar shal | er. mar shal (new JAXBE! enent (new QNane("root"), MyHashMapType. cl ass, new
MyHashMapType(n) ), System out) ;

If you have alot of difference kinds of Map, you caninstead use Cbj ect asthekey and the valuetype. In
that way, you'll be able to use maps with different type parameters, at the expense of seeing xsi : t ype
attribute on the instance document.

3.2. Mapping interfaces

Because of the difference between the XML type system induced by W3C XML Schemaand the Javatype
system, Jakarta XML Binding cannot bind interfaces out of the box, but there are afew things you can do.

3.2.1. Use @nl Root El enment

Whenyour interfaceisimplemented by alarge number of sub-classes, consider using Xm Root El enent
annotation like this:

Example 38. XmIRootElement for open-ended interfaces

@ Root El ement
cl ass Zoo {
@Xm AnyEl enent
public List<Animal> ani nal s;

}

interface Aninmal {
voi d sleep();
void eat();

}

@ Root El enment
class Dog inplements Animal { ... }

@ Root El enment
class Lion inmplenents Animal { ... }

Thiswill produce XML documents like this:
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Example 39. XML for XmIRootElement

<z00>
<lion> ... </lion>
<dog> ... </dog>
</ zoo>

The key characteristics of this approachiis:

1. Implementations are open-ended; anyone can implement thoseinterfaces, even by different peoplefrom
different modules, provided they areall giventothe JAXBCont ext . newl nst ance method. There's
no need to list all the implementation classes in anywhere.

2. Each implementation of the interface needs to have an unique element name.

3. Every reference to interfface needs to have the Xml El enent Ref annotation. The
t ype=bj ect . cl ass portion tells Jakarta XML Binding that the greatest common base type of all
implementationswould bej ava. | ang. Obj ect .

@M El enent W apper isoften useful with this, asit allows you need to group them. Such as:

Example 40. XmIRootElement for open-ended interfaces

@ Root El enent
cl ass Zoo {
@Xm El enent W apper
@Xm AnyEl enent
publ i c List<Animal > onExhibit;
@Xm El enent W apper
@Xm AnyEl enent
public List<Animal> resting;

}
Example 41. Effect of XmlElementWrapper

<z00>
<onExhi bi t >
<lion> ... </lion>
<dog> ... </dog>
</ onExhi bi t >
<resting>
<lion> ... </lion>
<dog> ... </dog>
</resting>
</ zoo>

3.2.2. Use @Xm JavaTypeAdapt er

When you use interfaces just to hide your implementation classes from exposure, and when there's 1-to-1
(or close to 1-on-1) relationship between a class and an interface, X JavaTypeAdapt er can be used
like below.

Example 42. XmlJavaTypeAdapter for interfaces

@m JavaTypeAdapt er (Fool npl . Adapt er. cl ass)
interface |1 Foo {

}
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cl ass Fool npl inplenments | Foo {
@Xm Attribute
private String namne;
@ El enent
private int x;

static class Adapter extends Xm Adapter<Fool npl, | Foo> {
| Foo unmarshal (Fool npl v) { return v; }
Fool npl marshal (1 Foo v) { return (Foolnpl)v; }
}
}

cl ass Sonmewhere {
public | Foo | hs;
public | Foo rhs;

}
Example 43. XML of XmlJavaTypeAdapter

<sonewher e>
<l hs nane="...">
<x>5</ x>
</l hs>
<rhs nane="...">
<x>5</ x>
</rhs>
</ sonewher e>

The key characteristics of this approach is:

1. Interface and implementation will be tightly coupled through an adapter, although changing an adapter
code will allow you to support multiple implementations.

2. There's no need of any annotation in where interfaces are used.

A variation of this technique is when you have afew implementations for interface, not just one.

Example 44. XmlJavaTypeAdapter for interfaces with multiple implementations

@m JavaTypeAdapt er (Abst ract Fool npl . Adapt er. cl ass)
interface |1 Foo {

}

abstract class Abstract Fool npl inplenents | Foo {

static class Adapter extends Xm Adapter<Abstract Fool npl, | Foo> {
| Foo unnarshal (AbstractFool nmpl v) { return v; }
Abstract Fool mpl marshal (1 Foo v) { return (AbstractFool npl)v; }
}
}

cl ass SomeFool npl extends Abstract Fool npl {
@m Attribute String nane;
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cl ass Anot her Fool npl extends Abstract Fool npl {
@m Attribute int id;

}

cl ass Sonmewhere {
public | Foo | hs;
public | Foo rhs;

}

Example 45. XML of XmlJavaTypeAdapter with multipleimplementations

<somewher e>
<l hs xsi:type="soneFool npl" nane="...">
</l hs>
<rhs xsi:type="anot her Fool mpl " id="3" />
</ sonmewher e>

Note that  SomeFool npl and  Anot her Fool npl must be  submitted to
JAXBCont ext . newl nst ance one way or the other.

To take this example a bit further, you can use Cbj ect instead of Abst r act Fool npl . The following
exampleillustarates this:

Example 46. XmlJavaTypeAdapter for interfaces with multiple implementations

@Xm JavaTypeAdapt er (AnyTypeAdapt er. cl ass)
interface | Foo {

public class AnyTypeAdapter extends Xm Adapter <bj ect, bj ect > {
Obj ect unmarshal (bject v) { return v; }
Obj ect marshal (Object v) { return v; }

}

cl ass SoneFool npl i npl ements | Foo {
@m Attribute String nane;

}

cl ass Somewhere {
public |Foo | hs;
public |Foo rhs;

}

Example 47. Corresponding schema

<xs:conpl exType name="somewhere" >
<Xs: sequence>
<xs:el ement name="|hs" type="xs:anyType
<xs:el ement name="rhs" type="xs:anyType
</ xs: sequence>
</ xs: conpl exType>

m nCccurs="0"/>
m nCccurs="0"/>

As you can see, the schemawill generated to accept xs: any Type which is more relaxed than what the
Java code actually demands. The instance will be the same as the above example. Starting from JAXB RI
2.1, we bundle the Any TypeAdapt er classin the runtime that defines this adapter. So you won't have
to write this adapter in your code.

31



Eclipse Implementation
of JAXB Users Guide

3.2.3. Use @nl El enent

If the use of interface is very little and there's 1-to-1 (or close to) relationship between interfaces and
implementations, then you might find Xm El ement to be the least amount of work.

Example 48. XmlElement for interfaces

interface |1 Foo {

}

cl ass Fool npl inplements | Foo {

}

cl ass Sonmewhere {
@Xm El enent (type=Fool npl . cl ass)
public | Foo | hs;

}

Example 49. XML of XmIElement

<sonewher e>
<lhs> ... </l hs>
</ sonewher e>

This effectively tells Jakarta XML Binding runtime that "even though the field is | Foo, it's really just
Fool npl .

In this approach, areference to an interface has to have knowledge of the actual implementation class. So
while this requires the least amount of typing, it probably wouldn't work very well if this crosses module
boundaries.

Like the Xm JavaTypeAdapt er approach, this can be used even when there are multiple implemen-
tations, provided that they share the common ancestor.

The extreme of this caseisto specify @ El enent (t ype=Cbj ect . cl ass).

3.2.4. Hand-write schema

Occasionally the above approaches cause the generated schemato become somewhat ugly, even though it
does make the Jakarta XML Binding runtime work correctly. In such case you can choose not to use the
generated schema and instead manually modify/author schemas tht better match your needs.

3.2.5. Do schema-to-java

With sufficient knowlege, one can also use <j axb: cl ass ref="..."/> annotation so that you can
cause XJC to use the classes you aready wrote. See this thread for an example. TODO: more details and
perhaps an example.

3.2.6. DOESN'T WORK: Have Jakarta XML Binding generate inter-
aces and swap different implementations

Some usersattemptedto usethe"gener at eVal ueCd ass" customization and seeif they can completely
replace the generated implementations with other implementations. Unfortunately, this does not work.
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Even with the interface/implementation mode, Jakarta XML Binding runtime still requires that the imple-
mentation classes have all the Jakarta XML Binding annotations. So just implementing interfaces is not
sufficient. (Thismodeis mainly added to simplify the migration from JAXB 1.0 to Jakarta XML Binding,
and that's a part of the reason why things are done thisway.)

3.3. Evolving annotated classes

Here isthe basic problem of evolution. Y ou got your Cool App v1, which contains class Foo that has some
Jakarta XML Binding annotations. Now you are working towawrd Cool App v2, and you want to make
some changes to Foo. But you want to do so in such away that v1 and v2 can still talk to each other.

The evolution compatibility has two different aspects. Oneisthe schema compatibility, which is about the
relationship between the v1 schema and the v2 schema. The other is about runtime compatibility, which
is about reading/writing documents between two versions.

3.3.1. Runtime compatibility

There are two directions in the runtime compatibility. One is whether v1 can still read what v2 write
(forward compatible), and the other is whether v2 can read what v1 wrote (backward compatible).

3.3.2."Sem - conpati bl e"

Jakarta XML Binding can read XML documents that don't exactly match what's expected. This is the
default behavior of the Jakarta XML Binding unmarshaller, yet you can change it to a more draconian
behavior (TODO: pointer to the unmarshalling section.)

When we are talking about evolving classes, it's often convenient to leaveit in the default behavior, asthat
would allow Jakarta XML Binding to nicely ignore elements/attributes newly added in v2. So we call it
backward semi-compatible if v2 can read what v1 wrote in this default unmarshalling mode, and similarly
forward semi-compatible if v1 can read what v2 wrote in this default unmarshalling mode.

Technically, these are weaker than true backward/forward compatibility (since you can't do a draconian
error detection), yet in practice it works just fine.

3.3.3. Adding/removing/changing non-annotated things
Y ou can add, remove, or change any non-annotated fields, methods, inner/nested types, constructors, in-
terfaces. Those changes are both backward and forward compatible, asthey don't cause any change to the
XML representation.

Adding super classis backward compatible and forward semi-compatible. Similarly, removing super class
is forward compatible and backward semi-compatible.

3.3.4. Adding/removing/changing properties

Adding new annotated fields or methodsis backward compatible and forward semi-compatible. Similarly,
removing them is forward compatible and backward semi-compatible.

Changing a property is bit more tricky.
1. If you change the property name from X to Y, that would be the equivalent of deleting X and adding

Y, so it would be backward and forward semi-compatible. What Jakarta XML Binding really cares
is properties XML names and not Java hames, so by using the nane parameter of X El enent ,
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Xm At tri but e et al, you can change Java property names without affecting XML, or change XML
without affecting Java properties. These are backward and forward semi-compatible. See below:

2. Example 50. Changing Java without affecting XML

/1 BEFORE

public class Foo {
public String abc;

}

/'l AFTER Java nane changed, but XM renmains the sane
public class Foo {

@Xm El enent (nane="abc")

public String def;
}

Example 51. Changing XM L without affecting Java

/1 BEFORE
public class Foo {
public String abc;

}
/1 AFTER: no Java change, but XML will | ook different
public class Foo {
@Xm El enent (nane="def")
public String abc;
}

3. If you change a property type, generaly speaking it will be not compatible at all. For example, you
can't change from j ava. uti | . Cal endar toi nt and expect it to work. To make it a somewhat
compatible change, the old type and the new type hasto berelated. For example, St r i ng can represent
al i nt values, sochangingi nt to St ri ng would be abackward compatible and forward semi-com-
patible change. Xm JavaTypeAdapt er alowsyou to make changesto Javawithout affecting XML
(or viceversa.)

3.3.5. Changing class names

Xm Type and Xm Root El enent alows you to change a class name without affecting XML.

Example 52. Changing class name without affecting XML (1)

/1 BEFORE
@ Root El enent
public class Foo { ... }

/1 AFTER. no XML change
@Xm Root El ement (nanme="f 00")
@Xm Type(name="f oo")

public class Bar { ... }

Example 53. Changing class name without affecting XML (2)

/1 BEFORE
public class Foo { ... }

/1 AFTER no XML change
@Xm Type(name="f oo")
public class Bar { ... }
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3.3.6. Schema Compatibility

TODO.

3.4. XML layout and in-memory data layout

Y our program sometimes needsto have adifferent in-memory data structure fromits XML representation.
Jakarta XML Binding has a few different waysto achieve this.

3.4.1. XmlJavaTypeAdapter

Xm JavaTypeAdapt er alowsyou to de-couple the in-memory representation and the XML represen-
tation by introducing an intermediate representation. The basic model is as follows:

In-menory objects <===> |nternediate objects <===>
XML
adapt er XML.Bi ndi ng

Your adapter code will be responsible for converting in-memory objects to/from intermediate objects.
Intermediate objects are then bound to XML by following the standard Jakarta XML Binding rules. See
Xm Adapt er for ageneral description of how adapters works.

Adapters extend from the Xm Adapt er class and provide two methods "unmarsha” and "marshal” that
convertsvaluesin both directions, and thenthe Xml JavaTypeAdapt er annotationisusedtotell Jakarta
XML Binding where and what adapterskick in.

(TODO: more info about XmlJavaTypeAdapter needed)
1. adapting aclass

2. adapting a property

3. adapting an external class

4. adapting a collection and its effect

5. adapting and using interfaces
3.4.2. Using XmlJavaTypeAdapter for element/attribute values

One of the common use cases of Xm JavaTypeAdapt er isto map a"valueobject” toastringin XML.
The following example illustrates how to do this, by usingj ava. awt . Col or asan example.

Example 54. Mapping Color to #fRRGGBB

@Xm Root El enent

cl ass Box {
@m JavaTypeAdapt er ( Col or Adapt er. cl ass)
@ El enent
Color fill;

}

cl ass Col or Adapt er extends Xm Adapter<String, Col or> {
public Col or unmarshal (String s) {
return Col or. decode(s);

35



Eclipse Implementation
of JAXB Users Guide

}
public String marshal (Color c) {
return "#"+l nteger.toHexString(c.get RGB());
}
}

This maps to the following XML representation:

Example 55. Box instance

<box>
<fill>#112233</fill>
</ box>

Since Xm JavaTypeAdapt er ison afield, this adapter only kicks in for this particular field. If you
have many Col or fields and would like them all to use the same adapter, you can move the annotation
to a package:

Example 56. package-info.java

@m JavaTypeAdapt er (t ype=Col or. cl ass, val ue=Col or Adapt er. cl ass)
package foo;

Example 57. Box.java

@l Root El enent

cl ass Box {
@ El enent Color fill;
@l El enent Col or border;

}

This causes al thefieldsin the classesin the f 0o package to use the same specified adapter.

AlsoseetheDat at ypeConvert er classthat definesaseries of basic conversion routines that you may
find useful.

3.4.3. Pair property

Another useful techniqueis to define two properties, one for Jakarta XML Binding and the other for your
application. See the following example:

Example 58. Pair property sample

@Xm Root El enent
cl ass Person {
private int age;

/1 This public property is for users
@ Tr ansi ent
public int getAge() {

return age;

public void setAge(int age) {
t hi s. age = age;

}

/1 This property is for Jakarta XM. Bi ndi ng
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@m Attribut e( name="age")
private String getAge () {
if(age==-1) return "dead";
el se return String.val ue (age);

}
private void setAge_(String v) throws Number For mat Exception {

if(v.equal s("dead")) thi s. age=-1;
el se t hi s. age=I nt eger. parsel nt (age);

}

The main "age" property is public, but marked as Xml Tr ansi ent , so it's exposed in your program,
but Jakarta XML Binding will not map this to XML. There's another private "age_" property. Since
this is marked with Xml At t ri but e, thisis what Jakarta XML Binding is going to use to map to the
attribute. The getter and setter methods on this property will handle the conversion between thein-memory
representation and the XML representation.

3.5. Mapping cyclic references to XML

Object models designed in Java often have cycles, which prevent straight-forward conversion to XML by
Jakarta XML Binding. In fact, when you try to marshal an object tree that contains a cycle, the Jakarta
XML Binding marshaller reports an error, pointing out the objects that formed the cycle. Thisis because
Jakarta XML Binding by itself cannot figure out how to cut cyclesinto atree.

Thusit is your responsibility to annotate classes and use other meansto "tell" Jakarta XML Binding how
to handle a cycle. This chapter talks about various techniques to do this.

3.5.1. Parent pointers

One of the very common forms of cycle is a parent pointer. The following example illustrates a typical
parent pointer, and how this can be turned into "natural" XML.:

Example 59. Classes with parent pointer

@ Root El enent
cl ass Departnent {
@ Attribute
String nane;
@Xm El enent (nane="enpl oyee")
Li st <Enpl oyee> enpl oyees;
}

cl ass Enpl oyee {
@ Tr ansi ent
Departnent departnent; // parent pointer
@ Attribute
String nane;

public void afterUnmarshal (Unmarshal l er u, Object parent) {
this.departnment = (Departnent)parent;

}
}

Thiswill produce the following XML:

Example 60. XML view of department

<depart ment name="accounting">
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<enpl oyee nane="Joe Chin" />
<enpl oyee name="Adam Snith" />

</ depart ment >

And reading this document back into Java objectswill produce the expected tree with all the proper parent
pointers set up correctly.

The first technique here is the use of Xm Tr ansi ent on the parent pointer. This tells Jakarta XML
Binding that you don't need this parent pointer to be represented explicitly in XML, because the fact that
enpl oyee isaways contained inside depar t nent implies the parent/child relationship. This causes
the marshaller to produce the expected XML. However, when you unmarshal it, since this field is not
bound, the Enpl oyee. depart nent field will beleft null.

That's where the second technique comes in, which is the use of the af t er Unnmar shal callback. This
method isinvoked by the Jakarta XML Binding implementation on each instance when the unmarshalling
of aEnpl oyee object completes. Furthermore, the second parameter to the method is the parent object,
which in thiscaseisaDepart nent object. Soin this example, this sets up the parent pointer correctly.

This callback can be also used to perform other post-unmarshalling set up work.

3.5.2. Many-to-many relationship

TBD

3.5.3. @ | Dand @X | DREF

When a reference to another object is annotated with Xmi | DREF, its corresponding XML it will be ref-
erenced by xs: | DREF, instead of containment. See below for an example:

Example of @<m | Dand @Xm | DREF

@ Root El ement
cl ass Root {
Li st <Foo> f oos;
Li st <Bar> bars;

cl ass Foo {
/1 you don't have to make it an attribute, but that's nore common
@m Attribute @nl | DREF Bar bar;

cl ass Bar {
/1 you don't have to make it an attribute, but that's nore common
@m Attribute @m 1D String id;

}
Example 61. Schema for above

<xs:conpl exType nanme="fo00">
<XS: sequence/ >
<xs:attribute nane="bar" type="xs:|DREF"/>
</ xs: sequence>
</ xs: conpl exType>
<xs: conpl exType nane="bar" >
<Xs: sequence/ >
<xs:attribute nane="id" type="xs:ID'/>
</ xs: conpl exType>
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Example 62. A sampleinstance

<r oot >
<foo bar="x"/>
<foo bar="y"/>
<bar id="x"/>
<bar id="y"/>
</root >

There are afew thingsto consider when you do this. First, the object to be referenced must have an 1D that
is unique within the whole document. Y ou'd al so need to ensure that the referenced objects are contained
somewhere else (like in the Root classin this case), or else Bar objects will never be marshalled. This
technique can be used to remove the cyclic references, but it's only possible when your object model has
an easy cut point.

3.5.4. Use the CycleRecoverable interface

Starting 2.1 EA2, the Eclipse Implementation of JAXB exposes Cycl eRecover abl e interface. Appli-
cations can choose to implement this interface in some of its objects. When a cyclic reference is detected
during marshalling, and if the object that formed a cycle implements this interface, then the method on
this interface is called to allow an application to nominate its replacement to be written to XML. In this
way, the application can recover from acycle gracefully.

Thistechnique allowsyou to cope with asituation where you cannot easily determine upfront asto wherea
cycle might happen. On the other hand, thisfeature is a Eclipse Implementation of JAXB feature. Another
downside of thisis that unless you nominate your replacement carefully, you can make the marshalling
output invalid with respect to the schema, and thus you might hit another problem when you try to read
it back later.

4. Unmarshalling
4.1. @Xm Root El enent and unmarshalling

Classes with Xm Root El enent can be unmarshalled from XML elements simply by invoking the un-
marshal method that takes one parameter. Thisis the simplest mode of unmarshalling.

Unmarshalling with @Xm Root El enent

@ Root El enent
cl ass Foo {
@ Attribute
String nane;
@l El enent
String content;

}

Unmarshaller u = ...;
Foo foo = (Foo)u. unmarshal (new File("foo.xm"));

Example 63. foo.xml

<f oo name="sonet hi ng" >
<cont ent >abc</ cont ent >
</ foo>
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However, sometimes you may need to unmarshal an instance of a type that does not have an Xl -
Root El enent . For example, you might dynamically find out at the runtime that a certain element has
a certain type. For example, the following document illustrates an XML instance where the content of
<someQ her TagNane> element is represented by the Foo class.

Example 64. foo2.xml

<someQ her TagNanme nane="sonet hi ng">
<cont ent >abc</ cont ent >
</ soneQ her TagNane>

To unmarshal thisinto a Foo class, use the version of the unmar shal method that takes the 'expected-
Type' argument, as follows:

Example 65. Unmar shalling into a known type

Unmarshaller u = ...;

JAXBE!l errent <Foo> root = u.unmarshal (new StreanSour ce(new
File("foo.xm ")), Foo. cl ass);

Foo foo = root. getVal ue();

To reduce the number of the unmar shal methods, this two-argument version is not defined for every
single-argument version. So as in this example, you might need to perform additional wrapping of the
input parameter.

Thisinstructs Jakarta XML Binding that the caller is expecting to unmarshal Foo instance. Jakarta XML
Binding returns a JAXBEI enent of Foo, and this JAXBEI enent captures the tag name of the root
element.

4.2. Unmarshalling is not working! Help!

There are afew common causes for this problem. These causes often exhibit similar symptoms:
1. Instance documents areinvalid

2. JAXBCont ext isnot created correctly.

4.2.1. Make sure your instance document is valid

First, use an independent schema validator to check if your document is really valid with respect to the
schema you compiled. When the root element of a document is invalid, then the unmarshaller will issue
"unexpected element” errors. When a portion of a document isinvalid, Eclipse Implementation of JAXB
skips that portion, so the end result is that the unmarshalling returns normally, yet you notice that a part
of the content tree is missing. This is often the desirable behavior, but it sometimes ends up masking a
problem.

Also, try toinstall Val i dat i onEvent Handl er on the unmarshaller. When a portion of a document
is skipped, the unmarshaller notifies a Val i dat i onEvent Handl er, so it alows you to see what's
going on.

Example 66. Installing ValidationEventHandler

Unmarshaller u = ...;

/1 this inplementation is a part of the APl and convenient for trouble-
shoot i ng,

/1l as it prints out errors to System out
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u. set Event Handl er ( new
j akarta. xni . bi nd. hel pers. Def aul t Val i dati onEvent Handl er ());

u. unnarshal (new Fil e("foo.xm"));

Also consider installing aSchema object to the unmarshaller, so that the unmarshaller performs aschema
validation while unmarshalling. Earlier | suggested that you try an independent schema validator, but for
various reasons (not all tools are reliable, you might have made an error and used a different schema/
instance), using validating unmarshalling is a better way to guarantee the validity of your instance docu-
ment being unmarshalled. Please follow the JAXP tutorial [http://java.sun.com/j2ee/1.4/docs/tutorial/doc/
JAXPIntro.html#wp65584] for more about how to construct a Schema object from your schema.

If you are unmarshalling from XML parser APIs (such as DOM, SAX, StAX), then aso make sure that
the parser/DOM is configured with the namespace enabled.

4.2.2. Check if your JAXBContext is correct

(TODO: This also appliesto the marshaller. Think about moving it.)

The other possibility is that JAXBCont ext is not set up correctly. JAXBCont ext "knows' a set of
classes, and if it doesn't know a classthat it's supposed to know, then the unmarshaller may fail to perform
as you expected.

To verify that you created JAXBCont ext correctly, call JAXBCont ext . t oSt ri ng() . It will output
the list of classes it knows. If aclassis not in this list, the unmarshaller will never return an instance of
that class. Make you see all the classes you expect to be returned from the unmarshaller in the list. When
dealing with alarge schemathat spans across alarge number of classes and packages, thisis one possible
cause of a problem.

If you noticed that a class is missing, explicitly specify that to JAXBCont ext . newi nst ance. If you
arebinding classesthat are generated from XJC, then the easiest way to include all the classesisto specify
the generated Ohj ect Fact or y class(es).

4.3. Element default values and unmarshalling

Because of the "strange” way that element default valuesin XML Schemawork, people often get confused
about their behavior. This section describes how this works.

When aclass has an element property with the default value, and if the document you arereading ismissing
the element, then the unmarshaller does not fill the field with the default value. Instead, the unmarshaller
fillsin the field when the element is present but the content is missing. See below:

Example 67. XML instance 1

<foo />

Example 68. XML instance 2
<f oo>

<a/> <!-- or <a></a> -->
</ foo>

Example 69. XML instance 3

<f 00>
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<a>abc</ a>
</ foo>

Example 70. Element defaultsand XML

@Xm Root El enent
cl ass Foo {

@Xm El enent (def aul t Val ue="val ue") public String a=null;
}

Foo foo = unmarshall er.unmarshal ("i nstancel. xm");
Systemout. println(foo.a); /1 null

Foo foo = unmarshal |l er.unmarshal ("i nstance2.xm");
Systemout. println(foo.a); /1 "value". The default kicked in.

Foo foo = unmarshall er.unmarshal ("i nstance3. xm");
Systemout . println(foo.a); /1 "abc". Read fromthe instance.

Thisis consistent with the XML Schema spec, where it essentially states that the element defaults do not
kick in when the element is absent, so unfortunately we can't change this behavior.

Depending on your expectation, using afield initializer may achieve what you are looking for. See below:

Example 71. Possible changes by using field initializer

@ Root El enent
cl ass Foo {

@Xm El enent public String a="val ue";
}

Foo foo = unmarshall er.unmarshal ("i nstancel. xm ");
System out . printl n(foo.a); /1 "value", because Jakarta XM. Binding didn't
overwite the val ue

Foo foo = unmarshall er.unmarshal ("i nstance2. xm ");
System out . println(foo.a); /1 "", because <a> el enent had O-length string
init

Foo foo = unmarshall er.unmarshal ("i nstance3.xm");
System out . println(foo.a); /1 "abc". Read fromthe instance.

Alternatively, attribute default values work in away that agrees with the typical expectation, so consider
using that. Also, see Element default values and marshalling.

4.4. Dealing with large documents

Jakarta XML Binding API isdesigned to makeit easy to read the whole XML document into asingle tree
of Jakarta XML Binding objects. Thisis the typical use case, but in some situations thisis not desirable.
Perhaps:

1. A document is huge and therefore the whole may not fit the memory.

2. A document isalive stream of XML (such as XM PP [http://www.xmpp.org/]) and therefore you can't
wait for the EOF.

3. You only need to databind the portion of a document and would like to process the rest in other XML
APlIs.
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This section discusses several advanced techniques to deal with these situations.

4.4.1. Processing a document by chunk

When a document is large, it's usually because there's repetitive parts in it. Perhapsit's a purchase order
with alargelist of lineitems, or perhapsit'san XML log file with large number of log entries.

This kind of XML is suitable for chunk-processing; the main idea is to use the StAX API, run a loop,
and unmarshal individual chunks separately. Your program acts on a single chunk, and then throws it
away. In this way, you'll be only keeping at most one chunk in memory, which alows you to process
large documents.

See the streaming-unmarshalling example and the partial-unmarshalling example in the Eclipse Imple-
mentation of JAXB distribution for more about how to do this. The streaming-unmarshalling example has
an advantage that it can handle chunks at arbitrary nest level, yet it requires you to deal with the push
model --- Jakarta XML Binding unmarshaller will "push" new chunk to you and you'll need to process
them right there.

In contrast, the partial-unmarshalling example worksin a pull model (which usually makes the processing
easier), but this approach has some limitations in databinding portions other than the repeated part.

4.4.2. Processing a live stream of XML

The techniques discussed above can be used to handle this case as well, since they let you unmarshal
chunks one by one. See the xml-channel examplein the Eclipse Implementation of JAXB distribution for
more about how to do this.

4.4.3. Creating virtual infosets

For further advanced cases, one could always run a streaming infoset conversion outside Jakarta XML
Binding APl and basically curve just the portion of the infoset you want to data-bind, and feed it as a
completeinfoset into Jakarta XML Binding API. Jakarta XML Binding API accepts XML infoset in many
different forms (DOM, SAX, StAX), so there's afair amount of flexibility in choosing the right trade off
between the development effort in doing this and the runtime performance.

For more about this, refer to the respective XML infoset API.

5. Marshalling
5.1. Changing prefixes

By default, a Jakarta XML Binding marshaller uses random namespace prefixes (such asns1, ns2, ...)
when it needs to declare new namespace URIs. While this is perfectly valid XML wrt the schema, for
human readability, you might want to change them to something that makes more sense.

The Eclipse Implementation of JAXB defines NamespacePrefixMapper to allow you to do this. See the
nanespace- pr ef i x samplein the distribution for more details.

5.2. Element default values and marshalling

Because of a"strange" way element default valuesin XML Schemawork, people often get confused about
its behavior. This section describes how this works.
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When a class has an element property with the default value, and if avalueisnull, then the marshaller will
not produce the corresponding element in XML.:

Example 72. Element defaultsand XML

@< Root El enent
class Foo {
@Xm El enent (def aul t Val ue="val ue") public String a=null;

}

mar shal | er. mar shal (new Foo(), System out);

Example 73. M ar shalling output from above
<foo />

This is consistent with the XML Schema spec, where it essentially states that the element defaults do
not kick in when the element is absent. Attribute default values do not have this problem, so if you can
change the schema, changing it to an attribute is usually a better idea. Alternatively, depending on your
expectation, setting the field to a default value in Java may achieve what you are looking for.

Example 74. Possible changes

@<l Root El enent
cl ass Foo {
@m El enent public String a="val ue";

}
@<l Root El enent

class Bar {
@m Attribute public String a;

}

mar shal | er. mar shal (new Foo(), System out);
mar shal | er. mar shal (new Bar (), System out);

Example 75. M ar shalling output from above
<f oo>

<a>val ue</ a>
</ foo>

<bar/ >

Also, see Element default values and unmarshalling.

5.3. Different ways of marshalling

5.3.1. Different output media

The most basic notion of the marshalling isto take a Jakarta XML Binding-bound object that has @ -
Root El enent , and write it out as awhole XML document. So perhaps you have a class like this:

Example 76. Jakarta XML Binding POJO

class Point {
@ El enent
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public int x;

@ El enent
public int y;
Point(...) { ... }

}

Then you can do:

Example 77. Plain mar shalling

mar shal | er. marshal ( new Point (1, 3), Systemout );
mar shal | er. marshal ( new Point(1,3), new File("out.xm") );

.. and so on. There're seven Mar shal | er . mar shal methods that takes different output media as the
second parameter. If you are writing to a file, a socket, or memory, then you should use the version that
takes Qut put St r eam Unless you change the target encoding to something else (default is UTF-8),
there's a special marshaller codepath for Qut put St r eam which makesit run really fast. Y ou aso don't
have to use Buf f er edQut put St r eam since the Eclipse Implementation of JAXB does the adequate
buffering.

YoucanalsowritetoW i t er, butin thiscase you'll be responsible for encoding characters, so in general
you need to be careful. If you want to marshal XML into an encoding other than UTF-8, it's best to use
the JAXB_ENCODI NGproperty and then writeto Qut put St r eam asit escapes charactersto thingslike
&#x1824; correctly.

The next medium we support is W3C DOM. Thisis bit unintuitive, but you'll do it like this:

Example 78. Marshal to DOM

Docunent Bui | der Fact ory dbf = Docunent Bui | der Fact ory. newl nst ance() ;
dbf . set NanmespaceAwar e(true);
Docunment doc = dbf. newDocunent Bui | der (). newDocunent () ;

mar shal | er. marshal ( new Point (1, 3), doc );
And after the method invocation you get a complete DOM tree that represents the marshalled document.

The other versions of the marshal methods are thereto write XML documentsin terms of other XML APIs,
such as SAX and StAX. The version that takes Cont ent Handl er is useful when you need a custom
formatting needs (like you want each attribute to be in new line, etc), but otherwise they are not very
interesting if you are writing a whole document.

5.3.2. Marshalling into a subtree

Another common use of Jakarta XML Binding is where you are writing a bigger document, and you use
Jakarta XML Binding to generate part(s) of it. The Eclipse Implementation of XML Web Servicesisthe
prime example. It produces a SOAP message, and Jakarta XML Binding isonly used to produce the body.
When you are doing this, you first set JAXB_FRAGVENT property on the marshaller. This changes the
behaviors of the marshaller so that it works better in this situation.

If you are writing to an Qut put St r eamor Wi t er and generally sending it to someone €else, you can
do something like this:

Example 79. Mar shalling into a subtree

System out. println("<envel ope>");
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nmar shal | er. marshal ( obj ect, Systemout );
Systemout. println("</envel ope>");

Like | mentioned, thisis probably the fastest, eventhough pr i nt | nisn't very pretty. JAXB_FRAGVENT
prevents the marshaller from producing an XML declaration, so the above works just fine. The downside
of this approach is that if the ancestor elements declare the namespaces, Jakarta XML Binding won't be
able to take advantage of them.

Y ou can also marshal an object as a subtree of an existing DOM tree. To do this, you pass the El enent
object as the second parameter, and the marshaller will marshal an object as a child of this node.

StAX is aso very convenient for doing this sort of things. You can create XMLSt r eamW i t er , write
some stuff, and then pass that to the marshaller. JAXB_FRAGVENT prevents the marshaller from produc-
ing st art Docunent and endDocunent token. When doing this sub-tree marshaling to DOM and
StAX, Jakarta XML Binding can take advantage of available in-scope namespace bindings.

Finally, you can marshal an object as a subtree into Cont ent Handl er , but it requires afair amount of
SAX programming experience, and it goes beyond the scope of thisentry.

5.3.3. Marshalling a non-element

Another common use case is where you have an object that doesn't have @Xm Root El enent on it.
Jakarta XML Binding allows you to marshal it like this:

Example 80. Mar shalling a non-element

nmar shal | er. mar shal ( new JAXBEIl enent (
new QNane("", "root Tag"), Point.class,new Point(...)));

This puts the <r oot Tag> element as the root element, followed by the contents of the object, then </
r oot Tag>. You can actually useit with a class that has @< Root El enent , and that ssmply renames
the root element name.

At the first glance the second Poi nt . cl ass parameter may look redundant, but it's actually necessary
to determine if the marshaller will produce (infamous) @ si :type. In this example, both the class and the
instance are Poi nt , so you won't see @ si :type. But if they are different, you'll seeit.

This can be also used to marshal asimple object, like St r i ng or an integer.
Marshalling a non-element with @si :type

mar shal | er. mar shal ( new JAXBEIl enment (
new QNane("", "root Tag"), String. cl ass,"foo bar"));

But unfortunately it cannot be used to marshal objects like Li st or Map, as they aren't handled as the
first-class citizen in the Jakarta XML Binding world.

5.3.4. Connecting to other XML APIs

Because of the Sour ce and Resul t support, Jakarta XML Binding objects can be easily marshalled into
other XML APIs that are not mentioned here. For example, domd4j [http://www.domdj.org/] has Docu-
nment Resul t that extends Resul t , so you can do:

Example 81. Marshalling to dom4j

Docunent Resul t dr = new Docunent Resul t ();
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nmar shal | er. marshal ( object, dr );
0 = dr.get Docunent ();

Similar mechanism is available for JIDOM and XOM. This conversion is much more efficient than first
marshalling to Byt eAr r ay Qut put St r eamand then read it back into these DOMs. The same mecha-
nism can be used to marshal to FastInfoset or send the marshaled document to an XSLT engine (Tr ans-
f or mer Handl er.)

The other interesting connector is JAXBSour ce, which wraps a marshaller and allows a Jakarta XML
Binding object to be used as a "source” of XML. Many XML APIstake Sour ce as an input, and now
Jakarta XML Binding object can be passed to them directly.

For example, you can marshal a Jakarta XML Binding object and unmarshal it into another JAXBContext
like this:

Example 82. L oading into a different JAXBContext

JAXBCont ext contextl L
JAXBCont ext cont ext 2 e

cont ext 1. creat eUnmar shal | er () . unmar shal ( new JAXBSour ce( cont ext 2, obj ect) );

Thisamountsto looking at the same XML by using different schema, and again thisis much more efficient
than going through Byt eAr r ay Qut put St r eam

5.4. Interaction between marshalling and DOM

Sometimes you may notice that Jakarta XML Binding is producing XML with seemingly unnecessary
namespace declarations. In this section, we'll discuss the possible causes and how to resolve this.

5.4.1. Caused by DOM mapping

The #1 cause of extra namespace declarations is due to the DOM mapping. This mainly happens because
of aschema construct that forces X JC to generate a property with DOM. Thisincludes the use of wildcard
<xs: any/ > (seemore about thisMapping of <xs: any / >), aswell asxs: anyType (which canaso
happen by omission, suchas<xs: el enent nane="f 00"/ >, whichisinterpreted as<xs: el enment
nane="f o0o" type="xs:anyType" />.

During unmarshalling, when a subtree of the input XML is converted into XML, Jakarta XML Binding
copies al the in-scope namespace bindings active at that time to the root of the DOM element. So for
example, given the following Java class and XML, the DOM tree that the chi | d field will get will look
like the following:

Example 83. Bean with wildcard

@ Root El enent
cl ass Foo {
@Xm AnyEl enent
public Element child;

}

Example 84. I nstance with subtree matching wildcard

<foo xnmlns:a="a" xnmlns:b="b" xmns:c="c">
<subtree xm ns:c="cc">
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<dat a>a: xyz</ dat a>
</ subtree>
</ foo>

Example 85. DOM treeto be stored in Foo.child

<subtree xmns:a="a" xm ns:b="b" xnmlns:c="cc">
<dat a>a: xyz</ dat a>
</ subtree>

Note that the two namespace declarations are copied over, but ¢ isnot becauseit'soverridden. Also not that
JakartaX ML Binding isnot touching the whitespace in document. This copying of namespace declarations
is necessary to preserve the infoset in the input document. For example, if the <dat a> is a QName, its
meaning would change if Jakarta XML Binding unmarshaller doesn't copy it.

Now, imagine what happens when you marshal this back to XML. Despite the fact that in this example
neither b nor ¢ prefixes are in use, Jakarta XML Binding cannot del ete them, because it doesn't know if
those attributes are significant to the application or not. Therefore, this could end up producing XML with
"extra namespace declarations’ like:

Example 86. DOM treeto be stored in Foo.child

<f oo>
<subtree xm ns:a="a" xmns:b="b" xmns:c="cc">
<dat a>a: xyz</ dat a>
</ subtree>
</ foo>

Resolving this problem is not possible in the general case, but sometimes one of the following strategy
works:

1. Sometimes schema author incorrectly assumes that <xs: el enent  nane="f 00"/ > means
<xs: el enent nanme="foo" type="xs:string"/>, because attribute declarations work
somewhat like this. In such a case, adding explicit t ype attribute avoids the use of DOM, so things
will work as expected.

2. The wildcard processing mode " st ri ct " would force a typed binding, and thereby eliminate any
DOM mapping.

3. You might be ableto manulally go into the DOM tree and remove unnecessary namespace declarations,
if your application knows what are necessary and what are not.

6. Schema Generation

6.1. Invoking schemagen programatically

Schemagen tools by default come in as CLI, ant task, and Maven plugin. These interfaces alow you to
invoke schemagen functionality from your program.

6.1.1. At runtime

If the classes you'd like to generate schema from are already available asj ava. | ang. C ass objects
(meaning they are aready loaded and resolved in the current JVM), then the easiest way to generate a
schemaisto use the Jakarta XML Binding API:
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Example 87. Generate schema at runtime
File baseDir = new File(".");

cl ass MySchemaQut put Resol ver extends SchemaQut put Resol ver {
public Result createQutput( String namespacelri, String
suggest edFi |l eName ) throws | OException {
return new StreanResul t (new Fi |l e(baseDir, suggest edFi | eNan®e) ) ;
}

}

JAXBCont ext context = JAXBCont ext.new nstance(Foo. class, Bar.class, ...);
cont ext . gener at eSchema( new MySchenaQut put Resol ver());

6.1.2. CLI interface

The CLI interface (public static i nt
com sun. tool s.j xc. SchemaGenerator. run(String[])) istheeasiest APl to access. You
can pass in al the schemagen command-line arguments as a string array, and get the exit code as an int
value. Messages are sent to Syst em err and Syst em out .

6.1.3. Ant interface

Ant task can be invoked very easily from a non-Ant program. The schemagen ant task is defined in the
SchemaGenTask class,

6.1.4. Native Java API

The above two interfaces are built on top of externally committed contracts, so they'll evolve only in a
compatibileway. The downsideis that the amount of control you can exercise over them would be limited.

So yet another approach to invoke schemagen is to use Eclipse |mplementation of JAXB'sinternal inter-
faces. But be warned that those interfaces are subject to change in the future versions, despite our best
effort to preserve them. This is the API that the Eclipse Implementation of XML Web Services uses to
generate schemainside WSDL when they generate WSDL , so does some other web services toolkits that
work with the Eclipse Implementation of JAXB.

Most of those interfaces are defined and well-documented in the com.sun.tools.xjc.api package. Y ou can

see how the schemagen toolsare eventually calling into this API at theimplementai on of SchemaGenerator
class.

6.2. Generating Schema that you want

This section discusses how you can change the generated XML schema. For changes that also affect the
infoset (such as changing elementsto attributes, namespaces, etc.), refer to adifferent section" XML layout
and in-memory data layout".

6.2.1. Adding facets to datatypes

Asof Eclipse Implementation of JAXB 4.0.4, currently no support for this, although there has been several
discussions in the users alias.

The Eclipse Implementation of JAXB project is currently lacking resources to attack this problem, and
therefore looking for volunteers to work on this project. The basic ideawould be to define enough annota-
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tionsto cover the basic constraint facets (such aslength, enumerations, pattern, etc.) The schemagenerator
would have to be then extended to honor those annotations and generate schemas accordingly.

Some users pointed out relevance of thisto Jakarta Bean Validation [https://jakarta.ee/specifications/bean-
validation/]. If you are interested in picking up this task, let us know!

7. Deployment

7.1. Using Eclipse Implementation of JAXB with Maven

7.1.1. Maven coordinates for Eclipse Implementation of JAXB arti-

facts

jakarta.xml.bind:jakarta.xml.bind-api: API classes for Jakarta XML Binding. Required to compile
against Jakarta XML Binding.

org.glassfish.jaxb:jaxb-core: Contains sources required by XJC, JXC and Runtime modules.

or g.glassfish.jaxb:jaxb-runtime: Containsthe main runtime used for serialization and deserialization
java objects to/from xml.

org.glassfish.jaxb:jaxb-xjc: Tool to generate Jakarta XML Binding java sourcesfrom XML represen-
tation.

org.glassfish.jaxb:jaxb-jxc: Tool to generate XML schema from Jakarta XML Binding java sources.

7.1.2. JAXB Rl bundles

com.sun.xml.bind:jaxb-core: Contains sources required by XJC, JXC and Runtime modules with de-
pendencies.

com.sun.xml.bind:jaxb-impl: Eclipse Implementation of JAXB runtimejar.
com.sun.xml.bind:jaxb-xjc: Class generation tool jar.

com.sun.xml.bind:jaxb-jxc: Schema generation tool jar.

In contrast to or g. gl assfi sh. j axb artifacts, thesejars have all dependency classes included inside.

7.1.3. Binary distribution

com.sun.xml.bind:jaxb-ri: Zip distribution containing tooling scripts and al dependency jars in one
archive.

7.1.4. Jakarta XML Binding APl and Runtime

Minimum requirement to compileisj akar t a. xm . bi nd- api . j ar . If aclient applicationisrunning
on an environment where Jakarta XML Binding runtimeisprovided, j akar t a. xnd . bi nd- api . j ar
isdl that is needed.

Example 88. API only
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<l-- APl -->

<dependency>
<groupl d>j akarta. xm . bi nd</ gr oupl d>
<artifactld>jakarta.xm . bind-api</artifactld>
<versi on>4. 0. 1</ versi on>

</ dependency>

If client application needsto include the runtime, e.g. running standalone on JavaSE j axb- i npl should
be also included.

Example 89. APl + Runtime

<l-- APl -->

<dependency>
<groupl d>j akarta. xm . bi nd</ groupl d>
<artifactld>jakarta.xm . bind-api</artifactld>
<versi on>4. 0. 1</ ver si on>

</ dependency>

<I-- Runtime -->

<dependency>
<gr oupl d>com sun. xm . bi nd</ gr oupl d>
<artifactld>jaxb-inpl</artifactld>
<ver si on>4. 0. 4</ ver si on>

</ dependency>

7.2. Using Eclipse Implementation of JAXB on JPMS

Java SE 11 features JSR 376 Java Platform Module System. Starting from version 2.3.2 Eclipse Imple-
mentation of JAXB supports JPM S and can be loaded and used from module path. There are only a few
things to be aware of.

7.2.1. Eclipse Implementation of JAXB classes openness

Eclipse Implementation of JAXB does reflectively access private members of the class, so client applica-
tion if loaded from module path needs to "open” packages containing jaxb classes to Jakarta XML Bind-
ing. There are alternative Jakarta XML Binding implementations, having different module names, Jakarta
XML Binding requires pojo classes to be open only to APl module.

Example 90. JPM S module descriptor opening Jakarta XML Binding pojo classes
to Jakarta XML Binding API

/1 JPVS nodul e descri ptor
nodul e com exanpl e. j axbcl asses {

/1 Jakarta XM. Bi ndi ng nodul e nane
requires jakarta.xn . bind;

// open poj o package to nmake accessing private nenbers possible for
Jakarta XM. Bi ndi ng.

opens com exanpl e. j axbcl asses. pojos to jakarta.xm . bind;
}

JakartaXML Binding API will delegate openness to implementation module after resolving it with service
discovery mechanism.

51



Eclipse Implementation
of JAXB Users Guide

Example 91. Eclipse Implementation of JAXB on JPM S Command line examples

#Both client and Eclipse Inplenmentation of JAXB on nodul e path:

$ java -m com exanpl e. j axbcl asses/ com exanpl e. j axb. Mai n --nodul e-path
jaxbclient.jar:jakarta.xnm .bind-api.jar:jakarta.activation-api.jar:jaxb-

core.jar:jaxb-inpl.jar

#Both client and Eclipse Inplenmentation of JAXB on cl asspath:
$ java com exanpl e.jaxb. Main -cp jaxbclient.jar:jakarta.xnl . bind-
api .jar:jakarta.activation-api.jar:jaxb-core.jar:jaxb-inpl.jar

#C ient on classpath, Eclipse Inplenmentation of JAXB on nodul e path:
$ java com exanple.jaxb. Main -cp jaxbclient.jar --nodul e-path

jakarta.xm .bind-api.jar:jakarta.activation-api.jar:jaxb-core.jar:jaxb-
inmpl.jar --add-nodul es jakarta.xm . bind

Jakarta XML Binding APl will delegate opennessto implementation modul e after resolving it with service
discovery mechanism.

8. Other Miscellaneous Topics

8.1. Performance and thread-safety

The JAXBContext class is thread safe, but the Marshaller, Unmarshaller, and Validator classes are not
thread safe.

For example, suppose you have amulti-thread server application that processesincoming XML documents
by Jakarta XML Binding. In this case, for the best performance you should have just one instance of
JAXBContext in your whole application like this:

Example 92. Singleton JAXBContext

class MyServl et extends HttpServlet {
static final JAXBContext context = initContext();

private static JAXBContext initContext() {
return JAXBCont ext. newl nst ance( Foo. cl ass, Bar. cl ass);
}

}

And each time you need to unmarshal/marshal/validate a document. Just create a new Unmarshaller/Mar-
shaller/Validator from this context, like this:

Example 93. Thread local Unmar shaller

public void doGet( HttpServl et Request req, H tpServl et Response ) {
Unmar shal l er u = context.createUnmarshaller();
u.unmarshal (...);

}

Thisisthe simplest safe way to use the Eclipse | mplementation of JAXB from multi-threaded applications.

If you really care about the performance, and/or your application isgoing to read alot of small documents,
then creating Unmarshaller could be relatively an expensive operation. In that case, consider pooling Un-
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marshaller objects. Different threads may reuse one Unmarshaller instance, as long as you don't use one
instance from two threads at the same time.

8.2. Compiling DTD

The Eclipse Implementation of JAXB is shipped with an "experimental” DTD support, which let's you
compile XML DTDs. It is marked "experimental” not because the feature is unstable nor unreliable, but
rather because it's not a part of the JAXB specification and therefore the level of commitment to compat-
ibility islower.

Example 94. To compileaDTD, run the XJC binding compiler asfollows:
$ xjc.sh -dtd test.dtd

All the other command-line options of the XJC binding compiler can be applied. Similarly, the XJC ant
task supports DTD. The generated code will be no different from what is generated from W3C XML
Schema. You'll use the same JAXB API to access the generated code, and it is portable in the sense that
it will run onany JAXB 2.0 implementation.

DTD long predates XML namespace, although people since then developed various techniques to use
XML namespaces in conjunction with DTD. Because of this, XJC is currently unable to reverse-engineer
the use of XML namespace from DTD. If you compile DTDs that use those techniques, you'd either man-
uallly modify the generated code, or you can try a tool like Trang [http://www.thai opensource.com/re-
laxng/trang.html] that can convert DTD into XML Schemainwaysthat better preserves XML namespaces.

8.2.1. Customizations

8.2.2.

The customization syntax for DTD isroughly based on the ver.0.21 working draft of the JAXB specifica
tion, which is available at xml.coverpages.org [http://xml.coverpages.org/jaxb0530spec.pdf]. The devia
tions from this document are:

» Thewhi t espace attribute of the conver si on element takes" pr eser ve", " r epl ace", and "
col | apse" instead of " preserve"," normal i ze",and" col | apse" as specified in the docu-

ment.

» Thei nt er f ace customization just generates marker interfaces with no method.

Compiling DTD from Maven

Example 95. The following POM snippest describes how to invoke XJC to compile
DTD from a Maven project:

<pl ugi n>
<groupl d>org. jvnet.jaxb2. maven2</ groupl d>
<artifactld>naven-j axb2-pl ugin</artifactld>
<executions>
<execution>
<goal s>
<goal >gener at e</ goal >
</ goal s>
<configurati on>
<l-- if you want to put DTD sonmewhere el se
<schenaDi r ect ory>sr ¢/ mai n/ j axb</ schenmaDi r ect ory>
-->
<ext ensi on>true</ ext ensi on>
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<schemalLanguage>DTD</ schemaLanguage>
<schenal ncl udes>
<schenal ncl ude>*. dt d</ schenal ncl ude>
</ schenal ncl udes>
<bi ndi ngl ncl udes>
<bi ndi ngl ncl ude>*. j axb</ bi ndi ngl ncl ude>
</ bi ndi ngl ncl udes>
<args>
<arg>- Xi nj ect-1i stener-code</ arg>
</ args>
</ confi guration>
</ executi on>
</ executi ons>
<dependenci es>
<dependency>
<groupl d>org. j vnet.j axb2- conmons</ gr oupl d>
<artifactld>property-listener-injector</artifactld>
<ver si on>1. 0</ ver si on>
</ dependency>
</ dependenci es>
</ pl ugi n>

Example 96. The dependencies section inside the plugin element can be used to
specify additional XJC plugins. If you'd like to use more recent version of the
Eclipse Implementation of JAXB, you can specify a dependency to XJC hereto do
so, likethis:

<dependency>
<groupl d>com sun. xnl . bi nd</ gr oupl d>
<artifactld>j axb-xjc</artifactld>
<versi on>4. 0. 4</ ver si on>

</ dependency>

8.3. Designing a client/server protocol in XML

Occasionally, people try to define a custom protocol that allows multiple XML requests/responses to be
sent over a single transport channel. This section discusses the non-trivial interaction between XML and
sockets, and how you can design a protocol correctly.

XML 1.0 requires a conforming parser to read the entire datatill end of the stream (because a parser needs
to handle documentslike <r oot / ><! - - post root comment -->).Asaresult, anaive attempt
to keep one Qut put St r eamopen and marshal objects multiple times fails.

Example 97. One easy way towork around thislimitation isto design your protocol
so that the data on the wire will look like the following:

<conversation>
<l-- nmessage 1 -->
<message>
</ nessage>
<l-- nessage 2 -->

<message>

</ nessage>
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</ conver sati on>

The<conver sat i on> start tagis sentimmediately after the socket is opened. Thisworks asacontainer
to send multiple "messages’, and thisis also an excellent opportunity to do the hand-shaking (e.g., pr o-

tocol -version="1. 0" attribute)) Once the <conver sat i on> tag is written, multiple messages
can be marshalled as a tree into the channel, possibly with alarge time lag in between. Y ou can use the
JakartaXML Binding marshaller to produce such message. When the sender wants to disconnect the chan-
nel, it can do so by sending the </ conver sat i on> end tag, followed by the socket disconnection.

Of course, you can choose any tag names freely, and each message can have different tag names.

The receiver would use the StAX API and use XML St r eanmReader to read this stream. You'd have to
use this to process the first <conver sat i on> start tag. After that, every time you call a Jakarta XML
Binding unmarshaller, you'll get the next message.

For the concrete code, see the xml - channel example in the Eclipse Implementation of JAXB distrib-
ution.
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1. XJC

1.1. xjc Overview

Eclipse Implementation of JAXB also providesan Ant task to run the binding complier - seetheinstructions
for XJC Ant Task.

1.2. Launching xjc

The binding compiler can be launched using the appropriate xj ¢ shell script in the bi n directory for
your platform.

» Solarig/Linux
% / pat h/ t o/ j axb/ bi n/ xj c. sh -hel p
* Windows

> c:\path\to\jaxb\bin\xjc.bat -help
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1.2.1. Execute the j axb-xj c. | ar JAR File

If adl elsefails, you should be able to execute thej axb- xj c. j ar file:
» Solarig/Linux

% java -jar $JAXB HOVE/Ilib/jaxb-xjc.jar -help
* Windows

> java -jar %AXB HOVE% | ib\jaxb-xjc.jar -help

Thisis equivaent of running xjc.sh or xjc.bat, and it allows you to set the VM parameters.

1.3. Xjc Syntax

Xj ¢ [OPTION]... <schemafile/lURL/dir/jar> [- b <binding>...]

Usage: Xjc [-options ...] <schema file/URL/dir/jar> ... [-b <bindinfo>]
If dir is specified, all schema files in it will be conpil ed.
If jar is specified, /META-INF/ sun-jaxb. episode binding file will be
conpi | ed.
Opt i ons:
-nv : do not performstrict validation of the input
schema(s)
- ext ensi on : allow vendor extensions - do not strictly follow the
Conpatibility Rules and App E. 2 fromthe JAXB Spec
-b <filel/dir> : specify external bindings files (each <file> nust

have its own -b)
If a directory is given, **/* . xjb is searched

-d <dir> : generated files will go into this directory
-p <pkg> : specifies the target package
-m <nane> : generate modul e-info.java with given Java nodul e nane

-httpproxy <proxy> : set HTTP/HITPS proxy. Format is
[user[: password] @ pr oxyHost : pr oxyPort
-httpproxyfile <f>: Wrks like -httpproxy but takes the argument in a
file to protect password
-cl asspat h <arg> : specify where to find user class files
-catalog <file> : specify catalog files to resolve external entity
ref erences
support TR9401, XCatal og, and OASI S XM. Catal og

format.
-readOnly : generated files will be in read-only node
- npa :  suppress generation of package |evel annotations (**/
package-info.java)
- no- header : suppress generation of a file header with tinestanp
-target 3.0 : behave like XJC 3.0 and generate code that doesn't
use any new features
-encodi ng <encoding> : specify character encoding for generated source
files
-enabl el ntrospection : enable correct generation of Bool ean getters/
setters to enabl e Bean Introspection apis
-di sabl eXm Security : disables XM security features when parsing XM
docunent s
-content ForWldcard : generates content property for types with multiple
xs:any derived el ements
-xm schema : treat input as WBC XML Schema (default)
-rel axng : treat input as RELAX NG (experimental, unsupport ed)
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-rel axng- conpact

(experinmental , unsupport ed)

-dtd

-wsdl
(experinmental , unsupport
-ver bose :

- qui et

-hel p

-version

-fullversion

Ext ensi ons:

- Xi nj ect - code
gener at ed code

- Xl ocat or

- Xsync- et hods
keywor d

- mar k- gener at ed

i nput as RELAX NG conpact syntax

input as XM. DTD (experinental, unsupported)
i nput as WBDL and conpile schemas inside it

be extra verbose

suppress conpil er out put

di splay this hel p message

di spl ay version information

di splay full version infornation

inject specified Java code fragments into the

enabl e source | ocation support for generated code
generate accessor nethods with the 'synchronized'

mark the generated code as

@ akarta. annot ati on. Cener at ed

-noDat e : do not add date

-Xann <annotation> : generate <annotation> instead of
@ akarta. annot ati on. Cener at ed

- epi sode
- Xpr opertyaccessors :
gener at ed cl asses

generate the episode file for separate conpilation
Use Xm AccessType PROPERTY instead of FIELD for

1.3.1. Summary of Command Line Options

-nv

-extension

-b <file>

-d <dir>

By default, the XJC binding compiler performs strict validation of
the source schema before processing it. Use this option to disable
strict schema validation. This does not mean that the binding com-
piler will not perform any validation, it smply means that it will
perform less-strict validation.

By default, the XJC binding compiler strictly enforces the rules
outlined in the Compatibility chapter of the Jakarta XML Binding
Specification. In some cases, you may be allowed to use them in
the "-extension" mode enabled by this switch. In the default (strict)
mode, you are also limited to using only the binding customizations
defined in the specification. By using the "-extension" switch, you
will be allowed to use the Overview.

Specify one or more external binding files to process. (Each bind-
ing file must have it's own - b switch.) The syntax of the external
binding filesis extremely flexible. Y ou may have asingle binding
file that contains customizations for multiple schemas or you can
break the customizations into multiple bindings files:

Xj ¢ schemal. xsd schema2. xsd schenm3. xsd -b
bi ndi ngs123. xj b
Xj ¢ schemal. xsd schema2. xsd schenm3. xsd -b
bi ndi ngsl.xjb -b bindings2.xjb -b bindings3.xjb

In addition, the ordering of the schemafilesand binding files on the
command line does not matter.

By default, the XJC binding compiler will generate the Java con-
tent classes in the current directory. Use this option to specify an
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-encoding <encoding>

-p <pkg>

-httpproxy <proxy>

-httpproxyfile <f>

-classpath <arg>

-catalog <file>

-readOnly

-npa

-no-header

-target (2.0|2.1)

-xmlschema

-relaxng

-relaxng-compact

-dtd

aternate output directory. The output directory must already exist,
the XJC binding compiler will not create it for you.

Set the encoding name for generated sources, such as EUC-JP or
UTF-8. If - encodi ng is not specified, the platform default en-
coding is used.

Specifying atarget package viathis command-line option overrides
any binding customization for package name and the default pack-
age name algorithm defined in the specification.

Specify the HTTP/HTTPS proxy. The format is
[user[:password] @] proxyHost[:proxyPort]. The old - host and -
port arestill supported by the RI for backwards compatibility, but
they have been deprecated.

Same as the - ht t pproxy <proxy> option, but it takes the
<proxy> parameter in afile, so that you can protect the password
(passing a password in the argument list is not safe.)

Specify where to find client application class files used by the
<j xb: j avaType> and <xj c: super C ass> customizations.

Specify catalog files to resolve external entity references. Supports
TR9401, X Catalog, and OASIS XML Catalog format. Please read
the XML Entity and URI Resolvers [http://xml.apache.org/com-
mons/components/resolver/resolver-article.html] document or the
cat al og-resol ver sample application.

By default, the XJC binding compiler does not write-protect the Ja-
vasourcefilesit generates. Usethis option to force the XJC binding
compiler to mark the generated Java sources read-only.

Supress the generation of package level annotations into **/pack-
age-info.java. Using this switch causes the generated code to inter-
nalize those annotations into the other generated classes.

Supressthe generation of afile header comment that includes some
note and timestamp. Using this makes the generated code more
di f f -friendly.

Avoid generating code that relies on any JAXB 2.1J2.2 features.
This will allow the generated code to run with JAXB 2.0 runtime
(such as JavaSE 6.)

treat input schemas as W3C XML Schema (default). If you do not
specify this switch, your input schemas will be treated as W3C
XML Schema.

Treat input schemas as RELAX NG (experimental, unsupported).
Support for RELAX NG schemas is provided as a Overview.

Treat input schemas as RELAX NG compact syntax(experimental,
unsupported). Support for RELAX NG schemas is provided as a
Overview.

Treat input schemas as XML DTD (experimental, unsupported).
Support for RELAX NG schemas is provided as a Overview.
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-wsdl

-quiet

-verbose

-help
-version
-fullversion

<schema file/URL /dir>

-Xlocator

-Xsync-methods

-mark-generated

-episode <FILE>

-Xinject-code

-Xpr oper tyaccessor s>

Treat input as WSDL and compile schemas inside it
(experimental ,unsupported).

Suppress compiler output, such as progress information and warn-
ings..

Be extra verbose, such as printing informational messages or dis-
playing stack traces upon some errors..

Display abrief summary of the compiler switches.
Display the compiler version information.
Display the compiler full version information.

Specify one or more schema files to compile. If you specify a di-
rectory, then xjc will scan it for al schema files and compile them.

This feature causes the generated code to expose SAX Locator in-
formation about the source XML in the Java bean instances after
unmarshalling.

Thisfeature causesall of the generated method signaturesto include
the synchronized keyword.

This feature causes al of the generated code to have
@ner at ed [http://docs.oracle.com/javaeel/5/api/javax/annota-
tion/Generated.html] annotation.

Generate an episode file from this compilation, so that other
schemas that rely on this schema can be compiled later and rely
on classes that are generated from this compilation. The generated
episodefileisredly just aJakarta XML Binding customization file
(but with vendor extensions.)

Annotate the @Xml Accessor Type of generated classes with
XmlAccessType PROPERTY instead of FIELD

1.3.2. Summary of Deprecated and Removed Command Line Op-

tions

-host & -port

-use-runtime

These options have been deprecated and replaced with the -http-
proxy option. For backwards compatibility, we will continue to
support these options, but they will no longer be documented and
may be removed from future releases.

Sincethe Jakarta XML Binding specification has defined aportable
runtime, it isno longer necessary for the Eclipse | mplementation of
JAXB to generate** /impl/runtime packages. Therefore, thisswitch
is obsolete and has been removed.

1.4. Compiler Restrictions

In general, it is safest to compile all related schemas as a single unit with the same binding compiler

switches.
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Please keep the following list of restrictions in mind when running xjc. Most of these issues only apply
when compiling multiple schemas with multiple invocations of xjc.

e To compile multiple schemas at the same time, keep the following precedence rules for the target Java
package name in mind:

1. The- p command line option takes the highest precedence.
2. <j axb: package> customization

3. If t ar get Nanmespace isdeclared, apply t ar get Nanespace -> Java package name algorithm
defined in the specification.

4. If not ar get Nanmespace isdeclared, use a hardcoded package named "generated".

* Itisnotlegal to have morethan one<j axb: schenmaBi ndi ngs> per namespace, so it isimpossible
to have two schemas in the same target namespace compiled into different Java packages.

« All schemas being compiled into the same Java package must be submitted to the X JC binding compiler
at the sametime - they cannot be compiled independently and work as expected.

» Element substitution groups spread across multiple schemafiles must be compiled at the same time.

1.5. Generated Resource Files

XJC produces a set of packages containing Javasourcefilesand alsoj axb. pr operti es files, depend-
ing on the binding options you used for compilation. When generated, j axb. properti es filesmust be
kept with the compiled source code and made available on the runtime classpath of your client applications:

2. XJC Ant Task

2.1. xjc Task Overview

Thej axb- xj c. j ar file containsthe XJCTask. cl ass file, which allows the XJC binding compiler
to be invoked from the Ant [http://ant.apache.org/] build tool. To use XJCTask, include the following
statement in your bui | d. xm file:

<t askdef name="xjc" classnane="com sun. tool s. xj c. XJCTask" >
<cl asspat h>
<fileset dir="path/to/jaxb/lib" includes="*.jar"/>
</ cl asspat h>
</t askdef >

This maps XJCTask to an Ant task hamed x| c¢. For detailed examples of using this task, refer to any of
thebui | d. xm files used by the Sample Apps.

2.2. Xjc Task Attributes

2.2.1. Environment Variables

* ANT_OPTS [http://wiki.apache.org/ant/TheElementsOfAntStyle] - command-line arguments that
should be passed to the VM. For example, you can define system properties or set the maximum Java
heap size here.

61


http://ant.apache.org/
http://ant.apache.org/
http://wiki.apache.org/ant/TheElementsOfAntStyle
http://wiki.apache.org/ant/TheElementsOfAntStyle

Tools

2.2.2. Parameter Attributes

X ¢ supports the following parameter attributes.

Attribute Description Required
schena A schema file to be compiled. A|This or nested < schema> ee-
file name (can be relative to the| ments are required.
build script base directory), or an
URL.
bi ndi ng An externa binding file that will No
be applied to the schemafile.
package If specified, generated code will |[No
be placed under this Java pack-
age. This option is equivalent to
the "-p" command-line switch.
destdir Generated code will be written|Yes

under this directory. If you spec-
ify dest di r ="abc/ def" and
package="org. acne", then
files are generated to abc/ def /
or g/ acre.

di sabl eXm Security

Disable XML security features
when parsing XML documents.
f al se by default.

No

encodi ng

Set the encoding name for gener-
ated sources, such as EUC-JP or
UTF-8. If it is not specified, the
platform default encoding is used.

No

readonl y

Generate Java source files in the
read-only mode if t r ue is speci-
fied. f al se by default.

No

header

Generate a header in each gener-
ated file indicating that thisfileis
generated by such and such ver-
sion of Eclipse Implementation of
JAXB when. t r ue by default.

No

ext ensi on

If set tot r ue, the XJC binding
compiler will runin the extension
mode. Otherwise, itwill runinthe
strict conformance mode. Equiva-
lent of the" - ext ensi on" com-
mand line switch. The default is
fal se.

No

cat al og

Specify the catalog file to re-
solve external entity references.
Support TR9401, XCatalog, and
OASIS XML Catalog format. See
the catalog-resolver sample for
details.

No
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Attribute

Description

Required

renoved dCut put

Used in pair with nested <pr o-
duces> elements. When this at-
tribute is specified as” yes”, the
files pointed to by the <pr o-
duces> elements will be all
deleted before the XJC binding
compiler recompiles the source
files. See the up-to-date check
section for details.

No

t ar get

Specifies the runtime environ-
ment in which the generated code
is supposed to run. Expects 2.0
or 2.1 values. This alows more
up-to-date versions of XJC to be
used for developing applications
that runon earlier JAXB versions.

No, defaultsto "2.2"

| anguage

Specifies the schema language
to compile. Supported values are
"WSDL", "XMLSCHEMA", and
"WSDL." Caseinsensitive.

No, defaultsto "XMLSCHEMA™

2.2.3. Nested Elements

Xj ¢ supports the following nested element parameters.

2.2.3.1. schema

To compile more than one schema at the sametime, use anested <s cherma> element, which has the same
syntax as <f i | eset > [http://ant.apache.org/manual/Types/fileset.html].

2.2.3.2. bi ndi ng

To specify morethan one external binding file at the sametime, use anested <bi ndi ng> element, which
has the same syntax as <f i | eset > [http://ant.apache.org/manual/Types/fileset.html].

2.2.3.3.cl asspat h

To specify locations of the user-defined classes necessary during the compilation (such as an user-defined
type that is used through a <j avaType> customization), use nested <cl asspat h> elements. For the
syntax, see "path-like structure" [http://ant.apache.org//manual/using.html#path] .

2234.arg

Additional command line arguments passed to the XJC. For details about the syntax, see the relevant
section [http://ant.apache.org/manual /using.html#arg] in the Ant manual. This nested element can be used
to specify various options not natively supported in the xjc Ant task. For example, currently there is no
native support for the following xjc command-line options:

e -NV
e -use-runtine

e -schemn
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e -dtd

* -relaxng

» - Xl ocator

* - Xsync- et hods

To use any of these features from the <xj ¢> Ant task, you must specify the appropriate nested < ar g>
elements.

2.2.3.5. depends

Files specified with this nested element will be taken into account when the XJC task does the up-
to-date check. See the up-to-date check section for details. For the syntax, see <fil eset > [http://
ant.apache.org/manual/Types/fileset.html].

2.2.3.6. produces

Files specified with this nested element will be taken into account when the XJC task does the up-
to-date check. See the up-to-date check section for details. For the syntax, see <fil eset > [http://
ant.apache.org/manual/Types/fileset.html].

2.2.3.7. xm cat al og

The xmlcatal og [http://ant.apache.org/manual/Types/xmlcatal og.html] element is used to resolve entities
when parsing schema documents.

2.3. Generated Resource Files

Please see the Generated Resource Files for more detail.

2.4. Up-to-date Check

By default, the X JC binding compiler always compilestheinputs. However, with alittle additional setting,
it can compare timestamps of the input files and output filesand skip compilation if the files are up-to-date.

Ideally, the program should be ableto find out all the inputs and outputs and compare their timestamps, but
thisis difficult and time-consuming. So you have to tell the task input files and output files manualy by
using nested <depends> and <pr oduces> elements. Basically, the XJC binding compiler compares
the timestamps specified by the <depends> elements against those of the <pr oduces> set. If any one
of the "depends" file has a more recent timestamp than some of the files in the "produces” set, it will
compile the inputs. Otherwise it will skip the compilation.

Thiswill allow you to say, for example"if any of the. xsd filesin thisdirectory are newer thanthe. j ava
filesin that directory, recompile the schema'.

Files specified asthe schemafilesand binding files are automatically added to the " depends” set aswell, but
if those schemas are including/importing other schemas, you have to use anested <depends> elements.
No files are added to the <pr oduces> set, so you haveto add all of them manually.

A changein aschemaor an external binding file often resultsin a Javafile that stops being generated. To
avoid such an "orphan" file, it is often desirable to isolate all the generated code into a particular package
and delete it before compiling a schema. This can be done by using the r enoved dQut put attribute.
This option allows you to remove al the files that match the "produces” filesets before a compilation. Be
careful when you use this option so that you don't delete important files.
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2.5. Schema Language Support

Thisrelease of the Eclipse Implementation of JAXB includes experimental support for RELAX NG, DTD,
and WSDL. To compile anything other than W3C XML Schema from the xjc Ant task, you must use the
nested < ar g> element to specify the appropriate command line switch, such as - dt d, - r el axng, or
-wsdl . Otherwise, your input schemas will be treated as W3C XML Schema and the binding compiler
will fail.

2.6. Xjc Examples

Compilenmyschena. xsd and place the generated files under src/org/acme/foo:
<xj ¢ schema="src/nyschema. xsd" destdir="src" package="org. acne. foo"/>

Compile al XML Schemafilesin the sr ¢ directory and place the generated files under the appropriate
packagesin the sr c directory:

<xjc destdir="src">
<schema dir="src" includes="*.xsd"/>
</ xj c>

Compiledl XML Schemafilesinthesr c directory together with binding filesin the same directory and
places the generated files under the appropriate packages in the sr ¢ directory. This example assumes
that binding files contain package customizations. This example doesn't search subdirectories of the sr ¢
directory to look for schemafiles.

<xj c destdir="src">
<schema dir="src" includes="*.xsd"/>
<bi ndi ng dir="src" includes="*.xjb"/>
</ xjc>

Compile abc. xsd with an up-to-date check. Compilation only happens when abc. xsd is newer than
any of thefilesinthe src/ or g/ acne/ f oo directory (and itsi nmpl subdirectory). Files in these two
directorieswill be wiped away before acompilation, so don't add your own codein those directories. Note
that the additional nkdi r task is necessary because Ant's fileset requires the directory specified by the
di r attributeto exist.

<nmkdir dir="src/org/acmne/foo"/>
<xjc destdir="src" schema="abc.xsd" renoved dQut put ="yes"
package="org. acne. f 00" >
<produces dir="src/org/acme/foo" includes="* inmpl/*"/>
</ xjc>

More complicated example of up-to-date check. In this example, we assume that you have a large set of
schema documents that reference each other, with DTDs that describe the schema documents. An explicit
<depends> is necessary so that when you update one of the DTDs, XJC will recompile your schema. But
<depends> don't have to re-specify all the schemafiles, because you've already done that via <schema>.

<nmkdir dir="src/org/acne/foo"/>
<xjc destdir="src" renpved dQut put ="yes"
package="org. acne. f 00" >
<schenma dir="schema" includes="*.xsd"/>
<depends dir="schema" includes="*.dtd"/>
<produces dir="buil d/ gener at ed- src/ org/ acne/ f 00"
i ncl udes="**/*"/>
</ xj c>
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Compile al XML Schema files in the src directory and subdirectories, excluding files named
debug. xsd, and place the generated files under the appropriate packages in the sr ¢ directory. This
example also specifies the - nv option, which disables the strict schema correctness checking:
<xj ¢ destdir="src">

<schema dir="src" includes="**/* xsd"

excl udes="**/debug. xsd"/ >

<arg val ue="-nv"/>

</ xj c>

If you depend on a proxy server to resolve the location of imported or included schemas (as you might if
you're behind afirewall), you need to make the hostname and port number accessible to the JVM hosting
ant . Do thisby setting the environment variable ANT_OPTS to a string containing the appropriatej ava
options. For example, from DOS:

> set ANT_OPTS=-Dhttp. proxyHost =webcache. east

> set ANT_OPTS=%ANT_OPTS% - Dht t p. pr oxyPort =8080
> ant

3. SchemaGen

3.1. schemagen Overview

The current schema generator can process either Java source files or classfiles.

We also provide an Ant task to run the schema generator - see the instructions for SchemaGen Ant Task.

3.2. Launching schemagen

The schema generator can belaunched using the appropriate schenmagen shell scriptinthebi n directory
for your platform.

If your java sources/classes reference other classes, they must be accessable on your system CLASSPATH
environment variable, or they need to be given to the tool by using the - cl asspat h/ - cp options.
Otherwise you will see errors when generating your schema.

e Solarig/Linux

% pat h/ t o/ j axb/ bi n/ schemagen. sh Foo.java Bar.java ...
Note: Witing schemal. xsd

¢ Windows

> pat h\t o\ j axb\ bi n\ schemagen. bat Foo.java Bar.java ...
Note: Witing schemal. xsd

3.3. schemagen Syntax

schermagen [OPTION]... <javafiles>
Usage: schemagen [-options ...] <java files>
Opt i ons:

-d <pat h> . specify where to place processor and javac
generated class files
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-cp <pat h>

-cl asspat h <pat h>

-encodi ng <encodi ng>
processi ng/javac invocatio

-epi sode <file> :

-di sabl eXm Security
docunent s

-version

-fullversion

-hel p

3.3.1. Summary of Command

-d <dir>

-encoding <encoding>

-classpath <arg>

-episode

-help
-version

-fullversion

specify where to find user specified files
specify where to find user specified files
speci fy encoding to be used for annotation

generate episode file for separate conpilation
di sabl es XML security features when parsing XM

di spl ay version information
di splay full version infornation
di spl ay this usage nessage

Line Options

By default, the schema generator will generate the content in the
current directory. Use this option to specify an alternate output di-
rectory. The output directory must already exist, the schemagener-
ator will not create it for you.

Set the encoding name for generated sources, such as EUC-JP or
UTF-8. If - encodi ng is not specified, the platform default en-
coding is used.

Specify whereto find client application classfiles.

Generates the "episode file", which is really just a Jakarta XML
Binding customization file (but with vendor extensions). When
people develop additional schemas that depend on what this
schemagen invocation produces, they can use this episode file to
have their generated code refer to your classes.

Display abrief summary of the generator switches.
Display the compiler version information.

Display the compiler full version information.

3.4. Generated Resource Files

The current schema generator simply creates a schema file for each namespace referenced in your Java
classes. There is no way to control the name of the generated schema files at this time. Use SchemaGen

Ant Task for that purpose.

4. SchemaGen Ant Task

4.1. schemagen Task Overview

Thej axb-j xc. j ar filecontainsthe SchemaGenTask. cl ass file, which alows the schema gener-
ator to be invoked from the Ant [http://ant.apache.org] build tool. To use SchermaGenTask, include the
following statement in your bui | d. xm file:

<t askdef nane="schenagen"

cl assnane="com sun. t ool s. j xc. SchemaGenTask" >

<cl asspat h>

<fileset dir="path/to/jaxb/lib" includes="*.jar"/>

</ cl asspat h>
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</t askdef >

This maps SchemaGenTask to an Ant task named schenagen. For detailed examples of using this
task, refer tothebui | d. xm filesused by the javato schema Sample Apps.

4.2. schemagen Task Attributes

4.2.1. Environment Variables
* ANT_OPTS [http://wiki.apache.org/ant/TheElementsOfAntStyle] - command-line arguments that

should be passed to the VM. For example, you can define system properties or set the maximum Java
heap size here.

4.2.2. Parameter Attributes

schenmagen supportsmost of the attributesdefined by thejavac task [ http://ant.apache.org/manual/ Tasks/
javac.html], plusthe following parameter attributes.

Attribute Description Required
destdir Base directory to place the gener-|No
ated schemafiles
cl asspath Worksjust like the nested <class-|No
path> element
epi sode If specified, generate an episode|No

file in the specified name. For
more about the episode file, see -
episode.

4.2.3. Nested Elements

Xj ¢ supports all the nested elements defined by the javac task [http://ant.apache.org/manual/Tasks/
javac.html], the following nested element parameters.

4.2.3.1. schema

Control the file name of the generated schema. This element takes a mandatory nanmespace attribute
and amandaotry f i | e attribute. When this element is present, the schema document generated for the
specified namespace will be placed in the specified file name.

The file name is interpreted as relative to the destdir attribute. In the absence of the destdir attribute, file
names are relative to the project base directory. This element can be specified multiple times.

4.2.3.2.cl asspat h

A path-like structure [http://ant.apache.org/manual/using.html#path] that represents the classpath. If your
Java sources/classes depend on other libraries, they need to be available in the classpath.

4.3. schemagen Examples

Generate schemafilesfrom sourcefilesinthesr c dir and placetheminthebui | d/ schenas directory.

<schemagen srcdir="src" destdir="buil d/ schemas">
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Compile a portion of the source tree.

<schenmagen destdir="buil d/ schemas" >
<src path="src"/>
<excl ude nane="Mi n.java"/>

</ schemagen>

Set schema file names.

<schemagen srcdir="src" destdir="buil d/ schemas" >
<schema nanespace="http:// myschema. acre. or g/ conmon"
file="nmyschema-comon. xsd"/ >
<schema nanmespace="http:// myschema. acne. or g/ oni on"
file="nmyschema-oni on. xsd"/>
</ schemagen>

5. 3rd Party Tools
5.1. Maven Plugins

To generate Jakarta XML Binding classes from an XML schema in Maven project, there are multiple
community plugins available:

» The most advanced and feature-full Maven plugin for XML Schema compilation: highsource maven-
jaxb2-plugin [https://github.com/highsource/maven-jaxb2-plugin]

Example 98. Using highsour ce maven-jaxb2-plugin

<bui | d>
<pl ugi ns>
<pl ugi n>
<groupl d>org. j vnet.jaxb2. maven2</ gr oupl d>
<artifactld>maven-j axb2-plugin</artifactld>
<executions>
<execution>
<goal s>
<goal >gener at e</ goal >
</ goal s>
</ executi on>
</ executi ons>
</ pl ugi n>
</ pl ugi ns>
</ bui | d>

See the maven-jaxb2-plugin user guide [https://github.com/hi ghsource/maven-jaxb2-plugin/wiki/User-
Guide] for configuration details.

» A Maven plugin originating from MojoHaus which has been updated for Jakarta XML Binding 3+
by Evolved Binary: MojoHaus jaxb-maven-plugin [https://github.com/evol vedbinary/mojohaus-jaxb-
maven-plugin]

Example 99. Using M ojoHaus jaxb-maven-plugin

<bui | d>
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<pl ugi ns>
<pl ugi n>
<gr oupl d>com evol vedbi nary. naven. noj ohaus</ gr oupl d>
<artifactld> axb-maven-pl ugi n</artifactld>
<executions>
<execution>
<i d>schemagen</i d>
<goal s>
<goal >schenmagen</ goal >
</ goal s>
</ executi on>
</ executi ons>
</ pl ugi n>
</ pl ugi ns>
</ bui | d>

See the MojoHaus jaxb-maven-plugin documentation [https.//evolvedbinary.github.io/mojohaus-jaxb-
maven-plugin/] for configuration details.

* A Maven plugin originating from java.net which has been updated for Jakarta XML Binding 3+ by
Evolved Binary: jvnet jaxb-maven-plugin [ https.//github.com/evol vedbinary/jvnet-jaxb-maven-plugin]

Example 100. Using jvnet jaxb-maven-plugin

<bui | d>
<pl ugi ns>
<pl ugi n>
<gr oupl d>com evol vedbi nary. maven. j vnet </ gr oupl d>
<artifactld> axb-maven-pl ugi n</artifactld>
<executions>
<execution>
<i d>generat e</i d>
<goal s>
<goal >gener at e</ goal >
</ goal s>
</ executi on>
</ executi ons>
</ pl ugi n>
</ pl ugi ns>
</ bui | d>

See the jvnet jaxb-maven-plugin documentation [https://github.com/evolvedbinary/jvnet-jaxb-maven-
plugin] for configuration details.

Alternatively to community plugins, there are tooling artifacts jaxb-xjc and jaxb-jxc, which can be used
for javafrom XML schema generation and vice versa.

Example 101. Using Eclipse Implementation of JAXB tooling artifacts

<!-- Tooling dependencies -->
<dependency>
<gr oupl d>com sun. xm . bi nd</ gr oupl d>
<artifactld>j axb-xjc</artifactld>
<versi on>4. 0. 4</ ver si on>
</ dependency>
<dependency>
<gr oupl d>com sun. xm . bi nd</ gr oupl d>
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<artifactld>j axb-jxc</artifactld>
<versi on>4. 0. 4</ ver si on>
</ dependency>

<l-- Invoke tooling APl (Java 11) -->
<pl ugi n>
<gr oupl d>or g. codehaus. noj o</ gr oupl d>
<artifactld>exec-maven-pl ugi n</artifactld>
<l-- Cenerate java sources fromschema -->
<execution>
<i d>xjc</id>
<goal s>
<goal >exec</ goal >
</ goal s>
<configuration>
<execut abl e>j ava</ execut abl e>
<ar gunent s>
<ar gunent >- - nrodul e- pat h</ ar gunent >
<nmodul epat h/ >
<ar gunent >- nk/ ar gunent >
<ar gunent >com sun. t ool s. xj c</ ar gunent >
<ar gunent >- p</ ar gunent >
<ar gunent >com exanpl e</ ar gunent >
<ar gunent >- d</ ar gunent >
<ar gunent >${ proj ect. bui | d. di rect ory}/ gener at ed- sour ces</
ar gunent >
<argunent >${ proj ect. bui | d. di rectory}/ cl asses/ schenma. xsd</
ar gunent >
</ ar gunent s>
</ confi guration>
</ executi on>

<l-- Cenerate XML Schenma from sources -->
<executi on>
<i d>j xc</id>
<goal s>
<goal >exec</ goal >
</ goal s>
<configuration>
<execut abl e>j ava</ execut abl e>
<ar gunent s>
<ar gunent >- - nrodul e- pat h</ ar gunent >
<nmodul epat h/ >
<ar gunent >- nk/ ar gunent >
<ar gunent >com sun. t ool s. j xc</ ar gunent >
<ar gunent >- d</ ar gunent >
<ar gunent >${ proj ect. bui | d. di rect ory}/ gener at ed- sour ces</
argunent >
<argunent >${ proj ect . bui | d. di rect ory}/ cl asses/ conf exanpl e/
Aut hor . j ava</ ar gunent >
<argunent >${ proj ect . bui | d. di rect ory}/ cl asses/ conf exanpl e/
Book. j ava</ ar gunent >
</ ar gunent s>
<l ongMbdul epat h>f al se</| onghbdul epat h>
</ confi guration>
</ executi on>
</ executi ons>
</ pl ugi n>

See also xml schema compiler usage.
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schemagen and xj ¢ command line scripts are available only in the zip distribution.

5.2. XJC Plugins

Various people in the community have developed plugins for XJC that you can use today. These plugins
allow you to enhance/ater the code generation of XJC in many different ways. See for example JAXB2
Basics Pligins [https.//github.com/highsource/jaxb2-basi cs/wiki].

5.3. RDBMS Persistence

Lexi has developed the HyperJAX B3 project [https://github.com/highsource/hyperjaxb3/wiki] for RDB-
MS persistence support for the Eclipse |mplementation of JAXB.
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1. Overview

This page contains information about vendor-specific features provided by the Eclipse Implementation

of JAXB.

Runtime Properties This document describes Eclipse Implementation of JAXB specific proper-
ties that affect the way that the Jakarta XML Binding runtime library be-
haves.

XJC Customizations This document describes additional binding customizations that can be used
to control the generated source code.

DTD This document describes the Eclipse Implementation of JAXB's experimen-

tal support for W3C XML Schema features not currently described in the
Jakarta XML Binding Specification aswell as support for other schemalan-
guages (RELAX NG and DTD).

2. Runtime Properties

2.1. Marshaller Properties

The Eclipse Implementation of JAXB provides additional Marshaller propertiesthat are not defined by the
Jakarta XML Binding specification. These properties allow you to better control the marshalling process,
but they only work with the Eclipse Implementation of JAXB; they may not work with other Jakarta XML
Binding providers.

2.1.1. Index of Marshaller Properties
» Namespace Prefix Mapping
* Indentation

 Character Escaping Control

73



Eclipse Implementa
tion of JAXB Extensions

XML Declaration Control

Jaxb Annotation Control

2.1.2. Namespace Prefix Mapping

Type: org. gl assfish.jaxb. runtine. marshal |

Default value: null

The Eclipse Implementation of JAXB providesamechanismfor usersto control declarations of namespace
URIs and what prefixes they will be bound to. Thisisthe general procedure:

1.

4,

The application developer provides an implementation of
org. gl assfish.jaxb. runtime. marshal | er. NanespacePr ef i xMapper .

. This class is then st on the mashaler via the RI specific property
org. gl assfish.jaxb. nanmespacePr ef i xMapper.

. Each time the marshaller sees a URI, it performs a callback on the mapper: "What prefix do you want
for this namespace URI?"

If the mapper returns something, the marshaller will try to useiit.

The org. gl assfi sh.jaxb. runtinme. marshal | er. NanespacePr ef i xMapper class has
the following method that you need to implement:

/

p

* %

* | npl emented by the user application to determne URl -> prefix
* mappi ng.

*

* This is considered as an interface, though it's inplenented
* as an abstract class to nake it easy to add new nethods in
* a future.

*

*  @ut hor

* Kohsuke Kawaguchi (kohsuke. kawaguchi @un. com

*/

ublic abstract class NanespacePrefi xMapper {

private static final String[] EMPTY_STRING = new String[O0];

/**
* Returns a preferred prefix for the given namespace URI

*

This method is intended to be overrided by a derived cl ass.

*
*
* <p>
* As noted in the return value portion of the javadoc, there
* are several cases where the preference cannot be honored
* Specifically, as of JAXB Rl 2.0 and onward:
*
*
*
*
*
*

<ol >

<li>

If the prefix returned is already in use as one of the in-scope
nanespace bindings. This is partly necessary for correctness
(so that we don't unexpectedly change the neani ng of QNanes
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bound to {@ink String}), partly to sinplify the nmarshaller.
<li>

If the prefix returned is "" yet the current {@ink JAXBCont ext}
i ncludes classes that use the enpty nanespace URI. This allows
the JAXB Rl to reserve the "" prefix for the enpty nanespace URI,
which is the only possible prefix for the URI.

This restriction is also to sinplify the marshaller.

</ ol >

@ar am nanmespacelri
The namespace URI for which the prefix needs to be found.
Never be null. "" is used to denote the default nanespace.
@ar am suggesti on
When the content tree has a suggestion for the prefix
to the given nanespacelri, that suggestion is passed as a
paraneter. Typicall this value cones fromthe Q\Nane. getPrefix
to show the preference of the content tree. This paraneter
nmay be null, and this paraneter nay represent an already
occupi ed prefix.
@ar am requi rePrefix
If this nmethod is expected to return non-enpty prefix.
When this flag is true, it neans that the given nanespace URI
cannot be set as the default nanespace.

@eturn
null if there's no prefered prefix for the namespace URI.
In this case, the systemw ||l generate a prefix for you.

O herwi se the systemw |l try to use the returned prefix,
but generally there's no guarantee if the prefix will be
actual ly used or not.

return "" to map this nanespace URI to the default nanespace.
Again, there's no guarantee that this preference will be
honor ed.

If this method returns when requirePrefix=true, the return
value will be ignored and the systemw ||l generate one.

@ince JAXB 1.0.1
/

public abstract String getPreferredPrefix(String namespacelri, String
suggestion, bool ean requirePrefix);

/

L

when

L S

*

Returns a list of namespace URIs that should be decl ared
at the root elenent.

<p>
By default, the JAXB Rl 1.0.x produces nanmespace declarations only

they are necessary, only at where they are used. Because of this
| ack of | ook-ahead, sonetines the marshaller produces a | ot of
namespace decl arations that | ook redundant to human eyes. For exanpl e,
<pre><an>
<?xm version="1.0"?>
<r oot >

<nsl:child xm ns:nsl="urn:foo"> ... </nsl:child>

<ns2:child xm ns:ns2="urn: foo"> ... </ns2:child>

<ns3:child xm ns:ns3="urn: foo"> ... </ns3:child>

75



Eclipse Implementa
tion of JAXB Extensions

* . e

* </root>

* </ xmp></ pre>

*

* <p>

* The JAXB Rl 2.x nostly doesn't exhibit this behavior any nore,

* as it declares all statically known nanespace URI's (those URI's

* that are used as elenment/attribute nanes in JAXB annotati ons),

* put it may still declare additional nanespaces in the niddle of

* a docunent, for exanple when (i) a QNane as an attribute/el enent val ue

* requires a new nanespace URI, or (ii) DOM nodes as a portion of an
obj ect

* tree requires a new nanespace URI.

*

<p>

If you know i n advance that you are going to use a certain set of
nanespace URl's, you can override this nethod and have the narshaller
decl are those nanespace URI's at the root el enent.

<p>

For exanple, by returning <code>new String[]{"urn:foo"}</code>,
the marshaller will produce:

<pre><xnp>

<?xm version="1.0"?>

<root xm ns:nsl="urn:foo">

<nsl:child> ... </nsl:child>
<nsl:child> ... </nsl:child>
<nsl:child> ... </nsl:child>

</ root >

</ xnp></ pre>

<p>

To control prefixes assigned to those nanespace URI's, use the
{@ink #getPreferredPrefix(String, String, bool ean)} nethod.

@eturn
A list of namespace URIs as an array of {@ink String}s.
This nethod can return a length-zero array but not null.
None of the array conmponent can be null. To represent
the enpty nanespace, use the enpty string <code>""</code>.

@i nce
JAXB Rl 1.0.2

L I S I I R R I S R I S R S I I S S R B I I

/

public String[] getPreDecl aredNanespaceUris() {
return EMPTY_STRI NG

}

/**

* Simlar to {@ink #get PreDecl aredNanespaceUris()} but allows the
* (prefix,nsUri) pairs to be returned.

*

* <p>

* Wth {@ink #getPreDecl aredNamespaceUris()}, applications who wish to
control

* the prefixes as well as the nanmespaces needed to inplenment both

* {@ink #get PreDecl aredNanespaceUris()} and {@i nk
#get PreferredPrefix(String, String, boolean)}.

*

* <p>
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* This version elimnates the needs by returning an array of pairs.

*

* @eturn

* always return a non-null (but possibly enpty) array. The array
stores

* data like (prefixl, nsUril, prefix2,nsUi2, ...) Use an enpty string
to represent

* the enpty nanespace URI and the default prefix. Null is not
all owed as a val ue

* in the array.

*

* @ince

* JAXB RI 2.0 beta

*/

public String[] getPreDecl aredNamespaceUris2() {
return EMPTY_STRI NG
}

/**

* Returns a list of (prefix, nanespace URI) pairs that represents

* namespace bindings avail abl e on ancestor elenents (that need not be
r epeat ed

* by the JAXB Rl .)

<p>

Sonetimes JAXB is used to nmarshal an XM. docunent, which will be
used as a subtree of a bigger docunent. Wen this happens, it's nice
for a JAXB narshaller to be able to use in-scope nanespace bi ndi ngs
of the larger docunent and avoid declaring redundant nanespace URIs.

L S

<p>
This is automatically done when you are nmarshalling to {@i nk
XMLStreamWiter},
* {@ink XMLEventWiter}, {@ink DOVResult}, or {@ink Node}, because
* those output format allows us to inspect what's currently avail able
* as in-scope namespace binding. However, with other output fornat,
* such as {@ink QutputStrean}, the JAXB Rl cannot do this
autonatical | y.
* That's when this nethod cones into play.

*

* <p>

* Nanespace bindings returned by this nmethod will be used by the JAXB
R,

* put will not be re-declared. They are assumed to be avail abl e when you
i nsert

* this subtree into a bigger docunent.

*

* <p>

* 1t is <b>NOT</b> OK to return the sane binding, or give
* the receiver a conflicting binding information.

*

It's a responsibility of the caller to nake sure that this doesn't
happen
* even if the ancestor elenents |ook |ike:
* <pre><xnp>
* <f 0o0: abc xm ns: foo="abc" >
<f 00: abc xm ns: foo="def">
<f 00: abc xm ns: f oo="abc" >
JAXB marshal ling into here.
</ foo: abc>
</ foo: abc>

L A
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</ f oo: abc>
</ xnp></ pre>

@eturn
always return a non-null (but possibly enpty) array. The array

*
*
*
*
*

stores

* data like (prefixl, nsUril, prefix2,nsUi2, ...) Use an enpty string
to represent

* the enpty nanespace URI and the default prefix. Null is not
all owed as a val ue

* in the array.

*

* @ince JAXB Rl 2.0 beta

*/

public String[] getContextual NanespaceDecl s() {
return EMPTY_STRI NG

}
}

See the Sample Apps sample application for a detailed example.

2.1.3. Indentation

Property name: org. gl assfish.jaxb.indentString
Type: java.lang. String
Default value: " " (four whitespaces)

This property controls the string used for the indentation of XML. An element of depth k will be in-
dented by printing this string k times. Note that the "j axb. f or mat t ed. out put " property needs to
be set to "true" for the formatting/indentation of the output to occur. See the APl documentation for
jakarta.xm . bi nd. Marshal | er [api/jakarta’xml/bind/Marshaller.html] interface for details of

this property.

2.1.4. Character Escaping Control

Property name: org. gl assfish.jaxb. charact er Escapehlandl er
Type: org. gl assfish.jaxb. core. marshal | er. Char act er Esc
Default value: null

By default, the marshaller implementation of the Eclipse Implementation of JAXB triesto escape charac-
ters so they can be safely represented in the output encoding (by using Unicode numeric character refer-
ences of the form & #dddd;)

Unfortunately, due to various technical reasons, the default behavior may not meet your expectations. If
you need to handle escaping more adroitly than the default manner, you can do so by doing the following:

1. Write a class that implements the
org. gl assfish.jaxb. core. marshal | er. Char act er EscapeHandl er interface.

2. Create anew instance of it.
3. Set that instance to the Marshaller by using this property.

See the Sample Apps sample application for more details.
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2.1.5. XML Declaration Control

Property name: org. gl assfish. jaxb. xm Decl arati on
Type: bool ean
Default value: true

This experimental JAXB RI 1.0.x property has been adopted as a standard in Eclipse Implementa-
tion of JAXB. The Eclipse Implementation of JAXB will continue to support this property, but client
code should be using the Marshaler. JAXB_FRAGMENT [https://jakarta.ee/specifications/xml-bind-
ing/4.0/apidocg/jakarta.xml.bind/jakarta/xml/bind/Marshaller. htmlI#JAXB_FRAGMENT] property in-
stead. Please refer to the Marshaller javadoc [https./jakarta.ee/specifications/xml-binding/4.0/api-
docg/jakarta.xml.bind/jakarta/xml/bind/Marshaller.html#supportedProps] for a complete description of
the behavior.

In Eclipse Implementation of JAXB, calling:

mar shal | er. set Property("org. gl assfish.jaxb.xm Decl aration", true);
is equivalent to calling:

mar shal | er. set Property(Marshal | er. JAXB_FRAGMVENT, true);

Enabling fragment marshalling could be useful if you are inserting the output of the XML into another
XML.

2.1.6. XML Preamble Control

Property name: org. gl assfi sh. jaxb. xn Headers
Type: java.lang. String
Default value: null

This property allows you to specify an XML preamble (<?xml ...> declaration) and any additional PlIs,
comments, DOCTY PE declaration that follows it. This property takes effect only when you are mar-
shalling to Qut put St ream Wit er, or St r eanResul t . Note that this property interacts with the
Mar shal | er . JAXB_FRAGVENT property. If that property is untouched or set to false, then Eclipse
Implementation of JAXB would alwayswriteits XML preamble, so this property can be only used to write
Pls, comments, DOCTY PE, etc. On the other hand, if it is set to true, then Jakarta XML Binding will not
write itsown XML preamble, so this property may contain custom XML preamble.

2.1.7. Jaxb Annotation Control

Property name: Xm Accessor Fact ory
Type: bool ean
Default value: fase

This property provides support for acustom org.glassfish.jaxb.runtime.v2.runtime.reflect.Accessor imple-
mentation. It allows the user to control the access to class fields and properties.

In Eclipse Implementation of JAXB, set the property to enable:

nmar shal | er. set Property("Xm Accessor Factory", true);
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3. XJC Customizations

3.1. Customizations

The Eclipse I mplementation of JAXB providesadditional customizationsthat are not defined by the Jakarta
XML Binding specification. Note the following:

» These features may only be used when the Eclipse Implementation of JAXB XJC binding compiler is
runinthe- ext ensi on mode.

* All of the Eclipse Implementation of JAXB vendor extensions are defined in the "http://
java. sun. com xm / ns/ j axb/ xj c" namespace.

» The namespaces contai ning extension binding declarations are specified to a Eclipse |mplementation of
JAXB processor by the occurrence of the global attribute @ axb: ext ensi onBi ndi ngPr ef i xes
within aninstance of <xs: schema> element. The value of this attribute is a whitespace-separated list
of namespace prefixes. For more information, please refer to section 6.1.1 of the Jakarta XML Binding
Specification.

3.1.1. Index of Customizations
» SCD Support
» Extending a Common Super Class - Extending a Common Super Class
» Extending a Common Super Interface - Extending a Common Super Interface
» Enhanced <jaxb:javaType> - Enhanced <jaxb:javaType> customization
e Experimental smpler & better binding mode - Experimental ssmpler & better binding mode

» Alternative Derivation-by-restriction Binding Mode - Alternative derivation-by-restriction binding
mode

» Allow separate compilationsto perform element substitutions - Allow separate compilationsto perform
element substitutions

3.1.2. SCD Support

The Eclipse Implementation of JAXB supports the use of schema component designator [http://
www.w3.0rg/ TR/2005/WD-xmlschema-ref-20050329/] as a means of specifying the customization target
(of all standard Jakarta XML Binding customizations as well as vendor extensions explained below.) To
use this feature, use the scd attribute on <bindings> element instead of the schenalLocat i on and
node attributes.

<bi ndi ngs xm ns:tns="http://exanpl e. conl nyns"
xm ns="https://jakarta.eel/ xm /ns/jaxb" version="3.0">

<bi ndi ngs
scd="tns: foo">
<I-- this customi zation applies to the global elenent declaration -->
<l-- '"foo' in the http://exanple.conl nyns nanespace -->
<cl ass nane="FooEl emrent"/ >
</ bi ndi ngs>
<bi ndi ngs
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scd="~tns: bar">

<!-- this customi zation applies to the global type declaration -->
<l-- '"bar' in the http://exanple.conl nyns nanespace -->
<cl ass nane="Bar Type"/ >
</ bi ndi ngs>
</ bi ndi ngs>

Compared to the standard X Path based approach, SCD allows more robust and concise way of identifying
a target of a customization. For more about SCD, refer to the scd example. Note that SCD is a W3C
working draft, and may change in the future.

3.1.3. Extending a Common Super Class

The <xj c: super O ass> customization allows you to specify the fully qualified name of the Ja
va class that is to be used as the super class of al the generated implementation classes. The
<xj c: super C ass> customization can only occur within your <j axb: gl obal Bi ndi ngs> cus-
tomization on the <xs: schenma> element:

<xs:schema xm ns: xs="http://wwm. w3. or g/ 2001/ XM_Schera"
xm ns:jaxb="https://jakarta. ee/ xm/ns/jaxb"
xm ns: xjc="http://java. sun. com xm / ns/j axb/ xj c"
j axb: ext ensi onBi ndi ngPr ef i xes="xj c"
j axb:version="3.0">

<xs:annot ati on>
<xs: appi nf o>
<j axb: gl obal Bi ndi ngs>
<xj c: super Cl ass
nane="or g. acne. Rocket Booster "/ >
</ j axb: gl obal Bi ndi ngs>
</ xs: appi nf o>
</ xs: annot ati on>

</ xs: schema>

In the sample above, the <xj c: super C ass> customization will cause al of the generated implemen-
tation classes to extend the named class, or g. acne. Rocket Boost er .

3.1.4. Extending a Common Super Interface

The <xj c: super | nt er f ace> customization alows you to specify the fully qualified name of
the Java interface that is to be used as the root interface of al the generated interfaces. The
<xj c: super | nt er f ace> customization can only occur within your <j axb: gl obal Bi ndi ngs>
customization on the <xs: schenma> element:

<xs:schema xm ns: xs="http://ww. w3. or g/ 2001/ XM_Schera"
xm ns:jaxb="https://jakarta. ee/ xm /ns/jaxb"
xm ns: xjc="http://java. sun. com xm / ns/j axb/ xj c"
j axb: ext ensi onBi ndi ngPrefi xes="xj c"
j axb: version="3.0">

<xs:annot ati on>
<xs: appi nf o>
<j axb: gl obal Bi ndi ngs>
<xj c: superlnterface
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name="or g. acme. Rocket Booster"/ >
</ j axb: gl obal Bi ndi ngs>
</ xs: appi nf o>
</ xs: annot ati on>

</ xs: schema>

In the sample above, the <xj c: super | nt er f ace> customization will cause all of the generated in-
terfaces to extend the named interface, or g. acre. Rocket Boost er .

3.1.5. Enhanced <jaxb:javaType>

The <xjc:javaType> customization can be used just like the standard <jaxb:javaType> customization,
except that it allows you to specify an Xm Adapt er -derived class, instead of parse& print method pair.

This customization can be used in al the places <jaxb:javaType> is used, but nowhere else:

<xs:schema xm ns: xs="http://ww. w3. or g/ 2001/ XM_Schera"
xm ns:jaxb="https://jakarta. ee/ xm /ns/jaxb"
xm ns: xjc="http://java. sun. com xm / ns/j axb/ xj c"
j axb: ext ensi onBi ndi ngPr ef i xes="xj c"
j axb: versi on="3.0">

<xsd: si npl eType nane="lLayerRate_T">
<xsd: annot at i on>
<xsd: appi nf 0>
<xj c:javaType nane="org. acne. f 0o. Layer Rat e"
adapt er="org. acne. f 0o. Layer Rat eAdapter"/ >
</ xsd: appi nf 0>
</ xsd: annot ati on>

gory sinple type definition here ..

</ xsd: si npl eType>
</ xsd: schema>

In the above example, LayerRate T simple type is adapted by
org. acrne. f 0o. Layer Rat eAdapt er, which extends from Xm Adapt er .

<xs:schema xm ns: xs="http://ww. w3. or g/ 2001/ XM_Schera"
xm ns:jaxb="https://jakarta. ee/ xm /ns/jaxb"
xm ns: xjc="http://java. sun. com xm / ns/j axb/ xj c"
j axb: ext ensi onBi ndi ngPrefi xes="xj c"
j axb: version="3.0">

<xsd: annot ati on>
<xsd: appi nf o>
<j axb: gl obal Bi ndi ngs>
<xj c:javaType nane="org. acne. f co. MyDat eType"
xm Type="xsd: dat eTi ne"
adapt er ="org. acne. f oo. M\yAdapt er | npl "/ >
</ j axb: gl obal Bi ndi ngs>
</ xsd: appi nf o>
</ xsd: annot ati on>
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</ xsd: schema>

In the above example, al the use of xsd:dateTime type is adapter by
org. acre. f oo. MyAdapt er I npl toor g. acne. f oo. MyDat eType

3.1.6. Experimental simpler & better binding mode
This experimental binding mode can be enabled as a part of the global binding. See below:

<xs:schema xm ns: xs="http://ww. w3. org/ 2001/ XM_Schema"
xm ns:jaxb="https://jakarta. ee/ xm /ns/jaxb"
xm ns: xjc="http://java. sun.conf xm / ns/j axb/ xj c"
j axb: ext ensi onBi ndi ngPrefi xes="xj c"
j axb: version="3.0">

<xs:annot ati on>
<xs: appi nf o>
<j axb: gl obal Bi ndi ngs gener at eVal ued ass="f al se" >
<xj c:sinplel>
</ j axb: gl obal Bi ndi ngs>
</ xs: appi nf o>
</ xs: annot ati on>

</ xs: schema>

When enabled, XJC produces Java source code that are more concise and easier to use. Improvements
include:

1. Some content model definitions, such as A, B, A, which used to cause an XJC compilation error and
required manual intervention, now compile out of the box without any customization.

2. Some content model definitions that used to bind to a non-intuitive Java class now binds to a much
better Java class:

<l-- schema -->
<xs:conpl exType nanme="fo00">
<xs: choi ce>
<Xs: sequence>
<xs:el ement name="a" type="xs:int"/>
<xs:el ement name="b" type="xs:int"/>
</ xs: sequence>
<XS: sequence>
<xs:el ement name="b" type="xs:int"/>
<xs:el ement name="c" type="xs:int"/>
</ xs: sequence>
</ xs: choi ce>
</ xs: conpl exType>

/'l before
cl ass Foo {
Li st <JAXBE!l enent <I nt eger >> content;

}

/1 in <xjc:sinmple> binding
cl ass Foo {
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I nteger a;
int b; // notice that b is effectively mandatory, hence prinmtive
I nteger c;

}
3. When repetable elements are bound, the method name will become plural.

<l-- schema -->
<xs: conpl exType nane="person">
<Xs: sequence>
<xs: el ement name="child" type="xs:string"
maxQccur s="unbounded"/ >
<xs: el ement name="parent" type="xs:string"
maxQccur s="unbounded"/ >
</ xs: sequence>
</ xs: conpl exType>

/'l before

public class Person {
protected List<String> child,
protected List<String> parent;

}

/1 in <xjc:sinple> binding

public class Person {
protected List<String> children
protected List<String> parents

}

Once again, readers are warned that this is an experimental binding mode, and therefore the binding
is subject to change in future versions of the Eclipse Implementation of JAXB without notice. Please
send feedbacks on this binding to jaxb-impl-dev@eclipse.org [https://accounts.eclipse.org/mailing-list/
jaxb-impl-dev]

3.1.7. Alternative Derivation-by-restriction Binding Mode

Normally, the Jakarta XML Binding specification requires that a derivation-by-restriction be mapped to
an inheritance betwee n two Java classes. This is necessary to preserve the type hierarchy, but one of the
downsidesis that the derived class does not really provide easy-to-use properties that reflect the restricted
content model.

This experimental <xjc:treatRestrictionLikeNewType> changes this behavior by not preserving the type
inheritance to Java. Instead, it generates two unrelated Java classes, both with proper properties. For ex-
ample, given the following schema:

<xs:schema xm ns: xs="http://ww. w3. org/ 2001/ XM_Schema"
xm ns: xjc="http://java. sun. con’ xm / ns/j axb/ xj c"
j axb: ext ensi onBi ndi ngPrefi xes="xj c"
xm ns:jaxb="https://jakarta. ee/ xm /ns/jaxb"
j axb: versi on="3.0"
el ement For nDef aul t =" qual i fi ed">

<xs:annot ati on>
<xs: appi nf o>
<j axb: gl obal Bi ndi ngs>
<xjc:treatRestrictionLi keNewType/ >
</ j axb: gl obal Bi ndi ngs>
</ xs: appi nf o>
</ xs: annot ati on>
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<xs: conpl exType name="DerivedType">
<xs: conpl exCont ent >
<xs:restriction base="ResponseOpti onType">
<Xs: sequence>
<xs:el ement name="foo" type="xs:string"/>
</ xs: sequence>
</xs:restriction>
</ xs: conpl exCont ent >
</ xs: conpl exType>

<xs: conpl exType nane="ResponseOpti onType" >
<Xs: sequence>
<xs: el ement name="foo" type="xs:string"
maxQOccur s="unbounded"/ >
</ xs: sequence>
</ xs: conpl exType>

</ xs: schema>
The generated Der i ved classwill look like this (comment and annotations removed for brevity):

public class DerivedType {
protected String foo;

public String getFoo() { return foo; }
public void setFoo(String value) { this.foo = val ue; }

}
In contrast, without this customization the Der i ved class would look like the following:

public class DerivedType extends ResponseOptionType {

/1 it sinply inherits List<String> ResponseQptionType. get Foo()
}
3.1.8. Allow separate compilations to perform element substitutions

In an attempt to make the generated code easier to use, the Jakarta XML Binding specification sometimes
choose bindings based on how certain feature is used. One of them is element substitution feature. If no
actual element substitution happens in the schema, Jakarta XML Binding assumes that the element is not
used for substitution, and generates code that assumes it.

Most of thetimethisisfine, but when you expect other "extension” schemasto be compiled later on top of
your base schema, and if those extension schemas do element substitutions, this binding causes a problem
( see exampl e [https://github.com/eclipse-eedj/jaxb-ri/issues/289].)

<xjc:substitutable> customization is a work around for this issue. It explicitly tells XJC that a certain
element is used for element substitution head, even though no actual substitution might be present in the
current compilation. This customization should be attached in the element declaration itself, like this:

<xs: el ement name="Model " type="Mdel ">
<XS:annot ati on>
<xs: appi nf o>
<xj c:substitutable/>
</ xs: appi nf o>
</ xs:annot ati on>
</ xs: el emrent >
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4. DTD
4.1. DTD

The Eclipse Implementation of JAXB is shipped with experimental DTD support, which lets you compile
XML DTDs.

TocompileaDTD t est . dt d, run the XJC binding compiler as follows:
$ xjc.sh -dtd test.dtd

All the other command-line options of the XJC binding compiler can be applied. Similarly, the xjc ant
[http://ant.apache.org/] task supports DTD. The generated code will be no different from what is generated
from W3C XML Schema. You'll use the same Jakarta XML Binding API to access the generated code,
and it is portable in the sense that it will run on any Jakarta XML Binding implementation.

4.1.1. Customization

Thecustomization syntax for DTD isroughly based onthever.0.21 working draft of the JakartaX ML Bind-
ing specification, which is available at xml.coverpages.org [ http://xml.coverpages.org/jaxb0530spec. pdf].
The deviations from this document are:

e Thewhi t espace attribute of the conver si on element takes" pr eserve", " repl ace", and "
col | apse" instead of " preserve"," normal i ze", and" col | apse" as specified in the docu-
ment.

» Thei nt er f ace customization just generates marker interfaces with no method.

5. Develop Plugins

This document describes how to write an XJC plugin to extend the code generation of XJC.

5.1. What Can A Plugin Do?

An XJC plugin participates in the code generation from a schema. It can define its own customizations
that users can use to control it, it can access the code that the Eclipse Implementation of JAXB generates,
it can generate additional classes/methods/fields/annotations/comments, and it can also replace some of
the pluggability pointsin the compilation process, such as XML name -> Java hame conversion.

As ashow case of what a plugin can do, take alook at plugins hosted at JAXB2-commons.

5.1.1. Quick Start

To write aplugin, do the following simple steps.

1. Write a class, say, or g. acrre. MyPl ugi n by extending com sun. t ool s. xj c. Pl ugi n. See
javadoc for how to implement methods.

2. Write the name of your plugin class in a text file and put it as / META- | NF/ ser -
vi ces/ com sun. t ool s. xj c. Pl ugi ninyour jar file.

Users can then use your plugins by declaring an XJC ant task with your jar files.
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<t askdef name="xjc" classnane="com sun. tool s. xj c. XJCTask" >
<cl asspat h>
<fileset dir="jaxb-ri/lib" includes="*.jar"/>
<fileset dir="your-plugin" includes="*.jar"/>
</ cl asspat h>
</t askdef >

5.1.2. Resources

Although we will do our best to maintain the compatibility of the interfaces, it is still subject to change
at this point.
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1. JAXB 2.0

Q:  Which version of Java SE does Eclipse Implementation of JAXB 4.0.4 require?

A: JavaSE 11 or higher.

Q: Canl runmy existing JAXB 1.x/2.x applications on the Eclipse Implementation of JAXB runtime?

A:  Thisisnot supported.

Q: What if | want to port my JAXB 1.x/2.x application to Jakarta XML Binding runtime?

A:  You need to replace references to j avax. xm . bi nd package by j akar t a. xm . bi nd pack-

> 0 2> Q0

age, recompile your schema with the newer xjc and modify your application code to work with the
new bindings.

Where are schenmagen and xj ¢ command line scripts available?
They areincluded only in the zip distribution.
Arethe Jakarta XML Binding runtime API's thread safe?

The Jakarta XML Binding Specification currently does not address the thread safety of any of the
runtime classes. In the case of the Eclipse Implementation of JAXB, the JAXBCont ext classis
thread safe, buttheMar shal | er ,Unmar shal | er ,andVal i dat or classesarenot thread safe.

For example, suppose you have a multi-thread server application that processes incoming XML
documents by Jakarta XML Binding. In this case, for the best performance you should havejust one
instance of JAXBCont ext inyour whole application like this:

class MyServl et extends HttpServlet {
static final JAXBContext context = initContext();

private static JAXBContext initContext() {
return JAXBCont ext.newl nstance("...."
MyServl et. cl ass. get C assLoader ());

}
}

And each time you need to unmarshal/marshal/validate a document. Just create a new Unnar -
shal | er /Mar shal | er /val i dat or from this context, like this:

88



Frequently Asked Questions

public void doGet(HttpServl et Request req, HttpServl et Response resp) {
Unmar shal l er u = context.createUnmarshaller();
u.unmarshal (...);

}

Thisis the simplest safe way to use the Eclipse Implementation of JAXB from multi-threaded ap-
plications.

If you really care about the performance, and/or your application is going to read a lot of small
documents, then creating Unmmar shal | er could berelatively an expensive operation. In that case,
consider pooling Unmmar shal | er objects. Different threads may reuse one Unmar shal | er in-
stance, as long as you don't use one instance from two threads at the same time.

Why can't | cast the unmarshalled object into the generated type.

When you invoke JAXBCont ext . new nst ance( " aaa. bbb. ccc"), it triesto load classes
and resources using the same classloader used to load the JAXBCont ext classitself. This class-
loader may be different from the classl oader which was used to |oad your application (seethe picture
Parent/Child classloader). In this case, you'll see the above error. This problem is often seen with
application servers, Jakarta EE containers, Ant, JUnit, and other applications that use sophisticated
class loading mechanisms.

Figure 1. Parent/Child classloader

Java Wil

jaxb.properties

parent class loader

Ja=BContext

With some applications, things get even more complicated when the Jakarta
XML Binding-generated code can be loaded by either classoader. In this case
JAXBCont ext . newl nst ance("aaa. bbb. ccc") will work but the WM ends up load-
ing two copies of the generated classes for each class loader. As a result, unmarshalling works
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but an attempt to cast the returned object into the expected type will fail, even though its
get O ass() . get Nane() returnsthe expected name.

The solution for both situationsis to pass your curent class loader like this:

JAXBCont ext . new nst ance("aaa. bbb. ccc”, this.getd ass().getd assLoader());

In general, if you are writing code that uses Jakarta XML Binding, it is aways better to explicitly
pass in a class loader, so that your code will work no matter where it is deployed.

Which jar files do | need to distribute with my application that uses the Eclipse Implementation of
JAXB?

$IAXB_HOVE/ nod/ j akar t a. xnl . bi nd- api . j ar
$JAXB_HOVE/ nod/ j akarta. activation-api.jar
$JAXB_HOVE/ nod/ angus- activation.jar

$JAXB_HOVE/ nod/ j axb- core. j ar

$IAXB_HOVE/ nod/ j axb-i npl . j ar

How can | causethe Mar shal | er to generate CDATA blocks?

This functionality is not available from Eclipse Implementation of JAXB directly, but you can
configure an Apache Xerces-J XMLSer i al i zer to produce CDATA blocks. Please review the
JaxbCDATASample.java [download/JaxbCDATA Sample.java] sample app for more detail.

Can | access <xs:any/> asa DOM node?

In Eclipse Implementation of JAXB, <xs:any/> is handled correctly without any customization.

1. Ifit'sstrict,itwillmaptoCbj ect orLi st <Cbj ect >and whenyou unmarshal documents,
you'll get objects that map to elements (such as JAXBEI enent s or classes that are annotated
with Xm Root El enent ).

2. If it's ski p, it will map to or g. w3c. dom El enent or Li st <El enent > and when you
unmarshal documents, you'll get DOM €elements.

3. Ifit'sl ax, it will map to the sameaswith st ri ct , and when you unmarshal documents, you'll
get either:

a. JAXBEIl enment s

b. classesthat are annotated with X Root El enent

c. DOM elements
How do | find out which version of the Eclipse |mplementation of JAXB I'm using?
Run the following command
$ java -jar jaxb-xjc.jar -version

Alternatively, each Eclipse |mplementation of JAXB jar hasversioninformationinits META- | NF/
MANI FEST. MF, such asthis:

Mani fest-Version: 1.0
Specification-Title: Jakarta XM. Bi ndi ng
Speci fication-Version: 4.0
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Speci fi cati on-Vendor: Eclipse Foundation

| npl ementation-Title: Eclipse |Inplenentation of JAXB
| npl ement ati on-Version: 4.0.4

| npl ement at i on- Vendor: Eclipse Foundation

| npl ement ati on- Vendor-1d: org.eclipse

Bui | d-1d: 2022-05-18 22: 33

Cl ass-Path: jaxb-core.jar jaxb-inpl.jar
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