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Preface

Preface

Audience

Oracle TopLink, with its core features provided by EclipseLink, the open source
persistence framework from the Eclipse Foundation, delivers a standards-based
enterprise Java solution for all of your relational, XML, and JSON persistence
requirements, based on high performance and scalability, developer productivity, and
flexibility in architecture and design.

EclipseLink delivers a standards-based enterprise Java solution for all of your
relational, XML, and JSON persistence requirements, based on high performance and
scalability, developer productivity, and flexibility in architecture and design.

This document is intended for application developers who want to develop applications
using TopLink with Java Architecture for XML Binding (JAXB). This document does not
include details about related common tasks, but focuses on TopLink functionality.

Developers should be familiar with the concepts and programming practices of

» Java SE and Java EE.

» Java Architecture for XML Binding (JAXB) specification (http://jcp. org/
about Java/ comuni t yprocess/ nrel /j sr222/i ndex. htm)

» Java Persistence specification (http://jcp.org/en/jsr/detail ?i d=338)
» EclipseLink (http://ww. ecl i pse. org/ eclipselink)
e Eclipse IDE (http://ww. eclipse. org)

Documentation Accessibility

For information about Oracle's commitment to accessibility, visit the Oracle
Accessibility Program website at ht t p: / / www. or acl e. cont pl s/ t opi ¢/ | ookup?
ct x=accd& d=docacc.

Access to Oracle Support

Oracle customers that have purchased support have access to electronic support
through My Oracle Support. For information, visit http://www.oracle.com/pls/topic/
lookup?ctx=accid=info or visit http://www.oracle.com/pls/topic/lookup?ctx=accid=trs if
you are hearing impaired.

Related Documents
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For more information, see the following documents:
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* Understanding Oracle TopLink

»  Solutions Guide for Oracle TopLink

» Java API Reference for Oracle TopLink
* Release Notes for Oracle TopLink

» EclipseLink Documentation Center at http: //wi ki . ecl i pse. or g/ Ecl i pseLi nk/
User Gui de

Conventions

The following text conventions are used in this document:

Convention Meaning

boldface Boldface type indicates graphical user interface elements associated
with an action, or terms defined in text or the glossary.

italic Italic type indicates book titles, emphasis, or placeholder variables for
which you supply particular values.

nonospace Monospace type indicates commands within a paragraph, URLs, code
in examples, text that appears on the screen, or text that you enter.
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Introduction

JAXB (Java Architecture for XML Binding — JSR 222) is the standard for XML Binding
in Java. JAXB covers 100% of XML Schema concepts and EclipseLink provides a
JAXB implementation with many extensions. See http://jcp.org/en/jsr/detail ?

i d=222 for complete information on the JAXB specification.

Oracle TopLink includes EclipseLink, and its JAXB provider: EclipseLink MOXy.

The EclipseLink MOXy component enables developers to efficiently bind Java classes
to XML schemas and JSON documents. MOXy implements JAXB, allowing developers
to provide their mapping information through annotations as well as providing support
for storing the mappings in XML and JSON formats.

This chapter includes the following sections:

e About EclipseLink MOXy
e Solving Object-XML Impedance Mismatch

About EclipseLink MOXy

When using EclipseLink MOXy as the JAXB provider, no metadata is required to
convert your existing object model to XML or JSON. You can supply metadata (using
annotations, XML, or JSON) only when fine-tuning of the XML or JSON representation
is required.

EclipseLink MOXy includes many advanced mappings that allows you to handle
complex XML structures without having to mirror the schema in the Java class model.

Figure 1-1 Sample JAXB Architecture

Solving Object-XML Impedance Mismatch

Although XML is a common format for the exchange of data, for many applications
objects are the preferred programmatic representation — not XML. In order to work at
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About This Documentation

the object-level, the XML data needs to be converted to object form. The mismatch
between XML and objects is known as object-xml impedance mismatch.

JAXB allows you to interact with XML data by using domain-like objects. Unlike DOM
objects, the JAXB content model provides insight into the XML document based on the
XML schema. For example, if the XML schema defines XML documents that contain
customer information, your content model will contain objects such as Customer,
Address, and PhoneNumber. Each type in the XML schema will have a
corresponding Java class.

With EclipseLink MOXy, you can efficiently bind Java classes to XML schemas or
JSON documents. MOXy implements JAXB by allowing you to provide mapping
information through annotations as well as storing the mappings in XML or JSON. By
using the EclipseLink's advanced mappings, you can manage complex XML structures
without having to mirror the schema in your Java class model.

With EclipseLink MOXy (included with TopLink), you can efficiently bind Java classes
to XML schemas or JSON documents. MOXy implements JAXB by allowing you to
provide mapping information through annotations as well as storing the mappings in
XML or JSON. By using these mappings, you can manage complex XML structures
without having to mirror the schema in your Java class model.

About This Documentation

Oracle TopLink includes EclipseLink, the reference implementation of the Java
Persistence (JPA) specification, as its persistence provider. It also includes many
enhancements and extensions.

EclipseLink is the reference implementation of the Java Persistence Architecture (JPA)
specification It also includes many enhancements and extensions.

Other Resources

ORACLE

For more information, see:

e Oracle TopLink on the Oracle Technology Network (OTN). http://
www. or acl e. cont t echnet wor k/ mi ddl ewar e/ t opl i nk/ overvi ew/ i ndex. ht m

* EclipseLink documentation center htt p: // ww. ecl i pse. org/ ecl i psel i nk/
docunent at i on/

* The EclipseLink API reference documentation (Javadoc) for complete information
on core JAXB plus the EclipseLink enhancements ht t p: / / www. ecl i pse. or g/
ecl i pselink/api/

* Java Architecture for XML Binding (JAXB) specification htt p: //
WWW. j cp. org/en/jsr/detail ?i d=222

» Examples that display the use of a number of JAXB and EclipseLink MOXy
features http://wiki.eclipse.org/EclipseLi nk/ Exanpl es/ MOXy

e JAXB Tutorial http: //ww. oracl e. com t echnet work/ articl es/javase/
i ndex- 140168. ht m
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EclipseLink MOXy Runtime

This chapter introduces and describes EclipseLink MOXy. EclipseLink MOXy is one
implementation of the standard runtime defined by the JAXB specification.
To specify EclipseLink MOXy as your JAXB provider:

e Add the JAXB APIs (included in Java SE 8) and ecl i psel i nk. j ar on your
classpath.

 Useajaxb. properti es file (in the same package as your domain classes).

This chapter includes the following sections:

*  Specifying the EclipseLink Runtime
* Bootstrapping

e Using XML Bindings

* Using MetadataSource

*  Generating an XML Schema

* Validating Against an XML Schema
* Understanding Events

*  Querying Objects by XPath

* Binding to an Existing Document

Specifying the EclipseLink Runtime

To use EclipseLink MOXy as your JAXB implementation, identify the EclipseLink
JAXBCont ext Fact ory in your j axb. properti es file.

1. Create a text file named j axb. properti es, specifying EclipseLink's
JAXBCont ext Fact ory as the factory used to build new JAXBCont ext s:

javax. xnl . bi nd. cont ext. factory=org. ecl i pse. persi st ence. j axh. JAXBCont ext Fact ory
2. Copy the file to the same package (directory) in which your model classes reside.

3. Use the standard JAXBCont ext . newi nst ance(d ass... classesToBeBound) API
to create a JAXBContext:

JAXBCont ext j axbContext = JAXBContext.new nstance(Cust omer. cl ass);

Because you do not need to change any application code, you can easily switch
between different JAXB implementations.

For more information on different ways to create a JAXBCont ext , see "Bootstrapping”.

Bootstrapping

ORACLE

EclipseLink MOXy offers several options when creating your JAXBCont ext . You have
the option of bootstrapping from:
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* Alist of one or more JAXB-annotated classes

» Alist of one or more EclipseLink XML bindings documents defining the mappings
for your Java classes

* A combination of classes and XML bindings
* Alist of context paths

* Alist of session names, referring to EclipseLink sessions defined in sessi ons. xmi

Using the JAXBContext API

The methods on JAXBCont ext (shown in Example 2-1) are used to create new
instances.

JAXBCont ext accepts the following options:

» classesToBeBound — List of Java classes to be recognized by the new
JAXBCont ext

» contextPath — List of Java package names (or EclipseLink session hames) that
contain mapped classes

» classLoader — The class loader used to locate the mapped classes
* properties — A map of additional properties.

The APIs in Example 2-1 expect to find a j axb. properti es file in your Java package/
context path. For more information see "Specifying the EclipseLink Runtime".

Example 2-1 JAXBContext Methods

public static JAXBContext newi nstance(d ass... classesToBeBound) throws JAXBException

public static JAXBContext newli nstance(d ass[] classesToBeBound, Map<String, ?>
properties) throws JAXBException

public static JAXBContext newi nstance(String contextPath) throws JAXBException

public static JAXBContext newl nstance(String contextPath, O assLoader classLoader)
t hrows JAXBException

public static JAXBContext newinstance(String contextPath, O assLoader classLoader,
Map<String, ?> properties) throws JAXBException

Bootstrapping from Classes

If you have a collection of Java classes annotated with JAXB annotations, you can
provide a list of these classes directly:

JAXBCont ext context = JAXBCont ext.new nstance(Conpany. cl ass, Enpl oyee. cl ass);

Other classes that are reachable from the classes in the array (for example,
referenced classes, super class) will automatically be recognized by the JAXBCont ext .
Subclasses or classes marked as @nl Transi ent will not be recognized.
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Bootstrapping from a Context Path

Another way to bootstrap your JAXBCont ext is with a Stri ng, called the context path.
This is a colon-delimited list of package names containing your mapped classes:

JAXBCont ext context = JAXBCont ext.new nstance("exanple");

Using this approach, there are a few different ways that EclipseLink will discover your
model classes:

e Using ajaxb. index File
e Using an ObjectFactory

e Using MetadataSource

Using a j axb. i ndex File

The context path could contain a file named j axb. i ndex, which is a simple text file
containing the class names from the current package that will be brought into the
JAXBCont ext :

src/ exanpl e/ j axb. i ndex:

Other classes that are reachable from the classes in list (for example, referenced
classes, super class) will automatically be recognized by the JAXBCont ext . Subclasses
or classes marked as @ Transi ent will not be recognized.

Example 2-2 Sample jaxb.index File

Enpl oyee
PhoneNunber

Using an ObjectFactory

ORACLE

The context path could also contain a class called Obj ect Fact ory, which is a special
factory class that JAXB will look for. This class contains cr eat e() methods for each of
the types in your model. Typically the Obj ect Fact ory will be generated by the JAXB
compiler, but one can be written by hand as well.

src/ exanpl e/ Qbj ect Factory. j ava:

Example 2-3 Sample ObjectFactory

@m Regi stry
public class QbjectFactory {
private final static QName _Enpl oyee_ QNAME = new QName("", "enpl oyee");
private final static QName _PhoneNumber QNAME = new QNanme("", "phone-nunber");
public ObjectFactory() {
}
public Enpl oyeeType creat eEnpl oyeeType() {
return new Enpl oyeeType();
}
@ El enent Decl (namespace = "", name = "enpl oyee")
publ i c JAXBEl enent <Enpl oyeeType> creat eEnpl oyee( Enpl oyeeType val ue) {
return new JAXBEl ement <Enpl oyeeType>(_Enpl oyee_QNAME, Enpl oyeeType. cl ass,
null, value);

}

2-3
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publ i ¢ PhoneNunber Type creat ePhoneNunber Type() {
return new PhoneNunber Type();

}

@ El enent Decl (namespace = "", name = "phone- nunber")
publ i c JAXBEl enent <PhoneNurber Type> cr eat ePhoneNunber ( PhoneNurmber Type val ue) {
return new JAXBEl ement <PhoneNurmber Type>(_PhoneNunber _QNAME,
PhoneNunber Type. cl ass, null, value);

}
}

Using MetadataSource

EclipseLink MOXy also has the ability to retrieve mapping information from an
implementation of EclipseLink's Met adat aSour ce. Using this approach, you are
responsible for creating your own Xm Bi ndi ngs.

For information on using a MetadataSource, see "Using MetadataSource".
Example 2-4 Sample Metadata Source

package org.eclipse. persistence.jaxh. netadat a;
public interface MetadataSource {

/**

* @aram properties — The properties passed in to create the JAXBCont ext
* @aram cl assLoader — The Cl assLoader passed in to create the JAXBCont ext

*

* @eturn the Xm Bindings object representing the netadata
*/
Xl Bi ndi ngs get Xm Bi ndi ngs(Map<String, ?> properties, CassLoader classLoader);

}

Bootstrapping from EclipseLink XML Bindings

ORACLE

To have more control over how your classes will be mapped to XML, you can
bootstrap from an EclipseLink XML bindings document. Using this approach, you can
take advantage of EclipseLink's robust mappings framework and customize how each
complex type in XML maps to its Java counterpart.

Links to the actual documents are passed in via the properties parameter, using a
special key, JAXBCont ext Properties. OXM METADATA SOURCE:

For more information on the XML Bindings format, see "Using XML Bindings".
Example 2-5 Using an EclipseLink Bindings Document

I nput Streami Stream = nyd assLoader . get Resour ceAsSt reant( " exanpl e/ xm - bi ndi ngs. xm ");

Map<String, Object> properties = new HashMap<String, Object>();
properties. put (JAXBCont ext Properties. OXM METADATA_SOURCE, i Strean;

JAXBCont ext context = JAXBCont ext.new nstance(new C ass[]{ Custoner.class },
properties);

2-4
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Combining Annotated Classes and XML Bindings

When bootstrapping from annotated classes, additional mapping information can be
provided with an EclipseLink XML bindings document. For instance, you might
annotate your model classes with JAXB-spec-only annotations, and put your
EclipseLink-specific mapping customizations into an XML bindings document
(negating the need to import EclipseLink annotations in your model classes).

For example, review the annotated Enpl oyee class in Example 2-6.

You can customize the Enpl oyee to use an EclipseLink XMLAdapter for marshalling/
unmarshalling PhoneNunber s by using the XML Bindings in Example 2-7.

Finally, pass both the list of annotated classes and the link to the XML Bindings to the
JAXBCont ext , as shown in Example 2-8.

Example 2-6 Sample Java Class

package exanpl e;
import javax.xn.bind. annotation.*;
@ Root El enent

@m Accessor Type( Xm AccessType. FI ELD)
public class Enployee {
@ El enent (name="phone- nunber")
private PhoneNunber phoneNunber;

}

Example 2-7 Using an XML Bindings Document

<?xm version="1.0" encodi ng="US-ASCI | " ?>
<xm - bi ndi ngs xm ns="http://wwv. eclipse.org/eclipselink/xsds/persistence/ oxni>
<j ava-types>
<j ava-type nanme="exanpl e. Enpl oyee" >
<java-attributes>
<xn - el ement java-attribute="phoneNunber">
<xnl -j ava-type-adapter val ue="exanpl e. util.PhoneNunber Processor"/>
</ xn - el ement >
</java-attributes>
</java-type>
</java-types>
</ xm - bi ndi ngs>

Example 2-8 Sample Application Code

I nput Streami Stream = nmyC assLoader . get Resour ceAsSt r ean( " exanpl e/ xm - bi ndi ngs. xm ");
Map<String, Object> properties = new HashMap<String, Object>();
properties. put (JAXBCont ext Properties. OXM METADATA_SOURCE, i Strean;

C ass[] classes = new Cass[] { Conpany.class, Enployee.class };
JAXBCont ext context = JAXBCont ext.new nstance(cl asses, properties);

ORACLE 2-5



Chapter 2
Using XML Bindings

Using XML Bindings

In addition to standard JAXB annotations, EclipseLink offers another way of
expressing your metadata: the EclipseLink XML Bindings document. Not only can XML
Bindings separate your mapping information from your actual Java class, it can also
be used for more advanced metadata tasks such as:

* Augmenting or overriding existing annotations with additional mapping information
»  Specifying all mappings information externally, with no annotations in Java at all

»  Defining your mappings across multiple Bindings documentsSpecifying "virtual"
mappings that do not correspond to concrete Java fieldsand more..

This section describes the XML Bindings format and demonstrates some basic use
cases.

Understanding the XML Bindings Format

An XML Bindings document is XML that specifies Java type information, mapping
information, context-wide properties — everything you need to define your JAXB
system. An example Bindings document is shown in Example 2-9.

Table 2-1 Binding Document Attributes

|
Attribute Description

<xm - bi ndi ngs> The root of the XML Bindings document. This is also where you can
define top-level properties for your JAXB system, such as the
package- name of your classes, specify a default xm - accessor -
type, and so on.

<xnl - schema> Defines properties related to the schema-level of your JAXB system.
Corresponds to the JAXB @nl Schenma annotation.

<j ava-types> Defines mapping information for each of your Java classes.

<xm - enuns> Defines Java enumerations that can be used with your Java types.

<xm -registries> Defines an Obj ect Fact ory for use in your JAXB system.

Example 2-9 Sample Bindings Document

<?xm version="1.0" encodi ng="US-ASCI | " ?>
<xnl - bi ndi ngs xm ns="http://ww. ecl i pse. org/ eclipselink/xsds/ persi stence/ oxnf
xm ns: xsi ="http://ww. w3. or g/ 2001/ XM_Schema- i nst ance" xnl ns: xs="http://
www, W3. or g/ 2001/ XM_Schena"
package- name="exanpl e" xni -accessor-type="PUBLI C_ MEMBER' xnl - accessor-
or der =" ALPHABET! CAL"
xm - mappi ng- net adat a- conpl et e="f al se" xnl - nane-
transf or mer =" exanpl e. NameGener at or "
support ed-versi ons="2.4" >

<xm -schema el enent - f or m def aul t =" QUALI FI ED" >
<xn -ns prefix="ns1l" namespace-uri="http://ww.exanple.org/type" />
</ xm - schema>
<j ava-types>
<j ava-type nane="Enpl oyee">
<xnl -type nanespace="http://ww. exanpl e.org/type" />
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<java-attributes>
<xm -attribute java-attribute="enpld" xm-path="@d" />
<xnl -el ement java-attribute="enpName" nane="name" />
<xm -el ement java-attribute="salary" />
<xm -el ement java-attribute="type" type="Enpl oyeeType" />
</java-attributes>
</java-type>
<j ava-type nane="Conpany" >
<xnl -root - el enent nanme="conpany" />
<xm -attribute java-attribute="enpld" xm-path="@d" />
<xnl -el ement java-attribute="enpName" nane="name" />
<java-attributes>
<xn -el ement java-attribute="enpl oyees" name="enpl oyee"
type="exanpl e. Enpl oyee" container-type="java.util.ArrayList" />
</java-attributes>
</java-type>
</java-types>

<xm -registries>
<xm -regi stry name="exanpl e. Obj ect Factory" >
<xn - el ement - decl java- net hod="cr eat eEnpl eado"
nane="enpl eado" type="exanpl e. Enpl oyee" />
<xn - el ement - decl j ava- net hod="cr eat eCor poraci on"
nane="cor poraci on" type="exanpl e. Conpany" />
</xm -registry>
</xm -registries>

<xnl - enuns>
<xnl - enum j ava- enum=" Enpl oyeeType" val ue="j ava.lang. String">
<xn - enum val ue java- enum val ue=" CONTRACT" >CONTRACT</ xni - enum val ue>
<xn - enum val ue java- enum val ue="PART_TI ME" >PART_TI ME</ xnl - enum val ue>
<xn - enum val ue java- enum val ue="FULL_TI ME">FULL_TI ME</ xnl - enum val ue>
</ xm - enune
</ xm -enums>
</ xn - bi ndi ngs>

Bootstrapping with XML Bindings

When instantiating a JAXBCont ext , links to Bindings documents are passed in via the
properties parameter, using a special key,

JAXBCont ext Properti es. OXM_METADATA_SOURCE. The value of this key will be a handle
to the Bindings document, in the form of one of the following:

e java.io.File

e java.io.lnputStream

° java.io.Reader

* java.net.URL

e javax.xm .stream XM.Event Reader
e javax.xnl.stream XM.StreanReader
e javax.xm .transform Source

* org.w3c.dom Node

e org.xm.sax.|nput Source

To bootstrap from multiple XML Bindings documents:
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* Maps of the above inputs are supported, keyed on Java package name.

» Lists of the above inputs are acceptable as well (<xni - bi ndi ngs> must have
package attribute).

Using XML Bindings with Annotations

ORACLE

The most typical use of an XML Bindings document is in conjunction with JAXB
annotations. You may have situation where you are not permitted to edit your Java
domain classes, but want to add additional mapping functionality. Or, you may wish to
avoid importing any EclipseLink code into your domain model, but still take advantage
of MOXy's advanced mapping features. When Bindings metadata is provided during
context creation, its mapping information will be combined with any JAXB annotation
information.

For example, consider the simple JAXB domain class and its default JAXB XML
representation shown in Example 2-10.

Now, assume that we would like to make the following mapping changes:

e Change the XML element name of cust | d to cust oner-i d
*  Change the root element name of the class to cust oner -i nfo

e Write the picture to XML as pi ct ur e- hex in hex bi nary format, and use our own
custom converter, MyHexConverter.

We can specify these three customizations in an XML Bindings document as shown in
Example 2-11.

The Bindings must then be provided during JAXB context creation. Bindings
information is passed in via the properti es argument:

When providing Bindings, during JAXB context creation Oracle TopLink will:

1. Custoner. cl ass will be analyzed and JAXB mappings will be generated as usual.

2. The Bindings document is then analyzed, and the original JAXB mappings will be
merged with the information in the Bindings document.

After applying the XML Bindings, we have the desired XML representation:

<?xnm version="1.0" encodi ng="UTF-8"?>
<custoner-info custoner-id="15">

<name>Bob Dobbs</ nane>

<sal ary>51727. 61</ sal ary>

<pi ct ur e- hex>020408102040</ pi ct ur e- hex>
</ cust oner-i nf 0>

Example 2-10 Sample JAXB Domain Class and XML

package exanpl e;
i mport javax.xm .bind. annotation.*;

@ Root El enent
@ Accessor Type( Xm AccessType. Fl ELD)
public class Customer {

@nm Attribute

private Integer custld;

private String name;
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private Double salary;
private byte[] picture;

<?xm version="1.0" encodi ng="UTF-8"?>
<custoner custld="15">

<name>Bob Dobbs</ name>

<sal ary>51727. 61</ sal ary>

<pi ct ur e>AgQ ECBA</ pi ct ure>
</ cust oner >

Example 2-11 Customized XML Bindings

<?xm version="1.0" encodi ng="US-ASCI | " ?>
<xnl - bi ndi ngs xm ns="http://ww. ecl i pse. org/ eclipselink/xsds/ persi stence/ oxnf
package- name="exanpl ">

<j ava-types>
<j ava-type nane="Cust oner">
<xm -root-el ement name="customer-info" />
<java-attributes>
<xm -attribute java-attribute="custld" name="customer-id" />
<xnl - el ement java-attribute="picture" name="picture-hex">
<xnl - schema- t ype nane="hexBi nary" />
<xnl -j ava-t ype- adapt er
val ue="exanpl e. adapt ers. M/HexConverter" />
</xm - el ement >
</java-attributes>
</java-type>
</java-types>

</ xn - bi ndi ngs>

Example 2-12 Providing Bindings

Cl assLoader classLoader = Thread. current Thread(). get Cont ext O assLoader ();
I nput Streami Stream = cl assLoader. get Resour ceAsSt r ean( " net adat a/ xm - bi ndi ngs. xm ") ;

Map<String, Object> properties = new HashMap<String, Object>();
properties. put (JAXBCont ext Properties. OXM METADATA_SOURCE, i Strean;

JAXBCont ext ctx = JAXBCont ext.new nstance(new C ass[] { Custoner.class },
properties);

Using Multiple Bindings Documents

Starting with version 2.3, EclipseLink allows you to use mapping information from
multiple XML Bindings documents. Using this approach, you can split your metadata
up as you wish.

When using a List of Bindings documents, each one must define the package attribute
of <xm - bi ndi ngs>, to indicate the package for each set of Bindings.
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Example 2-13 Using a List of XML Bindings:

Fi | eReader filel
Fi | eReader file2

new Fi | eReader (" base- bi ndi ngs. xm ");
new Fi | eReader ("overri de-bi ndi ngs. xm");

Li st<Qvject> fileList = new ArrayLi st <Qbj ect>();
filelList.add(filel);
filelList.add(file2);

Map<String, Object> properties = new HashMap<String, Object>();
properties. put (JAXBCont ext Properties. OXM METADATA_SOURCE, fileList);

JAXBCont ext ctx = JAXBCont ext.new nstance(new O ass[] { Customer.class },
properties);

Example 2-14 Using a Map for multiple packages:

Fi | eReader fooFilel
Fi | eReader fooFile2

new Fi | eReader ("f oo/ base- bi ndi ngs. xm ") ;
new Fi | eReader ("f oo/ overri de- bi ndi ngs. xm ");

Li st <Qnj ect > fooFil eLi st = new ArrayLi st <Qbj ect>();
fooFi | eLi st. add(fooFilel);
fooFi | eLi st. add(fooFile2);

Fi | eReader barFilel
Fi | eReader barFile2

= new Fi | eReader ("bar/base- bi ndi ngs. xm ");

= new Fi | eReader ("bar/overri de-bi ndi ngs. xm ");
Li st <Qoj ect > barFil eLi st = new ArrayLi st <Qbj ect>();

barFi | eLi st. add(barFilel);

bar Fi | eLi st. add(barFil e2);

Map<String, List> nmetadataMap = new HashMap<String, List>();

met adat aMap. put ("foo", fooFilelist);

met adat aMap. put ("bar", barFileList);

properties. put (JAXBCont ext Properties. OXM METADATA SOURCE, net adat aMap) ;

JAXBCont ext ctx = JAXBCont ext.new nstance(new C ass[] { Custoner.class },
properties);

Understanding Override Rules

ORACLE

When multiple sources of metadata are encountered for the same package, a unified
set of mappings will be created by merging the complete set of metadata. First, the
annotations from the Java class will be processed, and then any XML Bindings
information will be applied. The order that Bindings are specified is relevant; values in
subsequent documents will override the ones defined in previous ones.

The following rules will be used for merging:

e xm -schem
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For values such as namespace, el ement f orm at t ri but ef or m the later file will
override.

The list of namespace declarations from Xnl Ns will be merged into a single list
containing all entries from all files.

In the case of conflicting entries (the same prefix bound to multiple
namespaces), the last file will override the declarations from previous files.

j ava-types

The merged bindings will contain all unique j ava-t ype entries from all
bindings files.

If the same j ava- t ype occurs in multiple files, any values that are set in the
later file will override values from the previous file.

Properties on each j ava-t ype will be merged into a unified list. If the same
property is referenced in multiple files, this will be an exception case.

Class-level Xm JavaTypeAdpat er entries will be overridden if specified in a
later bindings file.

Class-level Xm SchenaTypes will create a merged list. If an entry for the same
type is listed in multiple bindings files at this level, the last file's entry will
override all previous ones.

xnm - enuns

The merged bindings will contain all unique xm - enumentries from all bindings
files.

For any duplicated java-enums, a merged list of Xnl EnunVal ues will be
created. If an entry for the same enum facet occurs in multiple files, the last file
will override the value for that facet.

xm -j ava-type-adapters

Package-level Java type adapters will be merged into a single list. In the case
that an adapter is specified for the same class in multiple files, the last file's
entry will win.

xm -registries

Each unique Xn Regi st ry entry will be added to the final merged list of
Xm Regi stries.

For any duplicated Xm Regi stry entries, a merged list of Xm El enent Decl s will
be created.

In the case that an X El ement Decl for the same Xnl Regi st ry class appears
in multiple bindings files, that Xm El ement Decl will be replaced with the one
from the later bindings.

xm - schenma-t ypes

Xm SchemaType entries will be merged into a unified list.

In the case that an Xm SchemaType entry for the same java-type appears at the
package level in multiple bindings files, the merged bindings will only contain
the entry for the last one specified.
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Using Complete Metadata

ORACLE

If you would like to store all of your metadata in XML Bindings and ignore any JAXB
annotations in your Java class, you can include the xn - mappi ng- net adat a- conpl et e
attribute in the <xni - bi ndi ngs> element of your Bindings document. Default JAXB
mappings will still be generated (the same as if you were using a completely un-
annotated class with JAXB), and then any mapping data defined in the XML Bindings
will be applied.

This could be used, for example, to map the same Java class to two completely
different XML representations: the annotations on the actual Java class would define
the first XML representation, and then a second XML representation could be defined
in an XML Bindings document with xnl - mappi ng- et adat a- conpl et e="true". This
would essentially give you a "blank canvas" to remap your Java class.

If you would like to ignore the default mappings that JAXB generates, you can specify
xm -accessor-type="NONE" in your <j ava- t ype> element. Using this approach, only
mappings that are explicitly defined in Bindings document will be applied.

Using the Customer example from above, the following examples demonstrate the
XML representations that will be generated when using xm - mappi ng- net adat a-
conpl et e:

e Default JAXB mapping is generated for cust | d (note that cust I d is now an XML
element, as if there were no annotation on the Java field)

e The name element has been renamed to cust orer - nane

» Default JAXB mappings are generated for pi ct ure and sal ary

*  Specifying xm - accessor - t ype="NONE" will prevent any default mappings from
being generated

» The XML representation contains only the mappings defined in the XML Bindings
document

Example 2-15 Sample Customer Class

package exanpl e;
import javax.xn .bind. annotation.*;

@ Root El enent
@m Accessor Type( Xm AccessType. FI ELD)
public class Custoner {

@m Attribute

private Integer custld;

private String nane;

private Double sal ary;

private byte[] picture;

}

Example 2-16 XML Bindings

<?xm version="1.0" encodi ng="US-ASCl | " ?>
<xn - bi ndi ngs xm ns="http://ww. eclipse.org/eclipselink/xsds/persistence/ oxnf
package- nane="exanpl " xnl - mappi ng- met adat a- conpl ete="true">
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<j ava-types>
<j ava-type nane="Custoner">
<xn -root -el enent />
<java-attributes>
<xm -attribute java-attribute="name" nane="custoner-name" />
</java-attributes>
</java-type>
</java-types>

</ xm - bi ndi ngs>

Example 2-17 XML Representation

<?xm version="1.0" encodi ng="UTF-8"?>
<cust oner >
<cust I d>15</ cust | d>
<cust omer - name>Bob Dobbs</ cust oner - nane>
<pi ct ur e>AgQ ECBA</ pi ct ure>
<sal ary>51727. 61</ sal ary>
</ cust omer >

Example 2-18 XML Bindings (with xml-accessor-type="NONE")

<?xm version="1.0" encodi ng="US-ASCI | "?>
<xm - bi ndi ngs xm ns="http://ww. eclipse. org/ eclipselink/xsds/persistence/ oxnt
package- name="exanpl e" xn - mappi ng- net adat a- conpl ete="true">

<j ava-types>
<java-type name="Custoner" xm -accessor-type="NONE">
<xnl -root -el enent />
<java-attributes>
<xm -attribute java-attribute="name" nanme="custoner-name" />
</java-attributes>
</java-type>
</java-types>

</ xm - bi ndi ngs>

Example 2-19 XML Representation

<?xm version="1.0" encodi ng="UTF-8"?>
<cust oner >

<cust oner - nane>Bob Dobbs</ cust omer - nane>
</ cust oner >

Using Virtual Mappings

XML Bindings can also be used to specify virtual mappings — mappings that do not
correspond to a concrete Java field. For example, you might want to use a HashMap as
the underlying structure to hold data for certain mappings.

Using MetadataSource

The Met adat aSour ce, introduced in EclipseLink 2.3, is responsible for serving up
EclipseLink metadata. This allows you to store mapping information outside of your
application and have it retrieved when the application's JAXBCont ext is being created
or refreshed.
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Implementing a MetadataSource

To implement your own Met adat aSour ce, you can:

* Create a new class that implements the
org. eclipse. persi stence.jaxb. met adat a. Met adat aSour ce interface.

* Create a new class that extends the
org. eclipse. persistence. jaxb. met adat a. Met adat aSour ceAdapt er class. Using
this method is preferred, as it will insulate you from future additions to the
interface.

In either case, you will be responsible for implementing the following method:

Example 2-20 Implementing the XMIBindings Method

/**

* Retrieve Xm Bindings according to the JAXBContext bootstrapping information.
*

* @aramproperties - The properties passed in to create the JAXBCont ext

* @aram cl assLoader - The O assLoader passed in to create the JAXBCont ext

* @eturn the Xm Bindings object representing the nmetadata

*/

Xm Bi ndi ngs get Xm Bi ndi ngs(Map<String, ?> properties, CassLoader classLoader);

Using an XmiBindings Object

Internally, EclipseLink metadata is stored in an X Bi ndi ngs object, which itself is
mapped with JAXB. This means that you can actually use a JAXB unmarshaller to
read external metadata and create an Xm Bi ndi ngs from it:

Example 2-21 Sample XmIBindings Object
package exanpl e;
import org.eclipse. persistence.jaxb. xn model . Xn Bi ndi ngs;

JAXBCont ext xm Bi ndi ngsCont ext =

JAXBCont ext . new nst ance("org. ecl i pse. persi stence. j axb. xm nodel ") ;
Fi | eReader bindi ngsFile = new Fil eReader ("xn -bi ndi ngs. xm ") ;

Xm Bi ndi ngs bi ndi ngs = ( Xm Bi ndi ngs)

xm Bi ndi ngsCont ext . cr eat eUnmar shal | er (). unmar shal (bi ndi ngsFile);

Specifying the MetadataSource

ORACLE

To use a Met adat aSour ce in creating a JAXBCont ext , add it to the properties map with
the key JAXBCont ext Properti es. OXM METADATA_SOURCE:

Example 2-22 Adding MetadataSource to the Properties Map

Met adat aSour ce net adat aSour ce = new MyMet adat aSour ce();

Map<String, Object> properties = new HashMap<String, Object>(1);
properties. put (JAXBCont ext Properties. OXM METADATA_ SOURCE, net adat aSource);

JAXBCont ext jc = JAXBCont ext.new nstance(new C ass[] { Custoner.class }, properties);
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MetadataSource Example

The following example creates an Xm Bi ndi ngs object by unmarshalling from a URL:
Example 2-23 Sample XmIBindings Object

package exanpl e;

import java.net.URL;
inport java.util.Mp;

i mport javax.xnl.bind. JAXBCont ext ;

inmport org.eclipse.persistence.jaxb. netadat a. Met adat aSour ceAdapt er;
import org.eclipse. persistence.jaxb. xn model . Xn Bi ndi ngs;

public class MyMetadat aSource extends Metadat aSour ceAdapter {

private JAXBContext bi ndi ngsContext;
private URL bindingsUrl;

private final String XM._BI NDI NGS_PACKAGE =
"org. eclipse. persistence.jaxb. xn model ";
private final String METADATA URL = "http://ww. exanpl e. cont privat e/ net adat a/ xm -
bi ndi ngs. xm ";
public MyMetadataSource() {
try {
bi ndi ngsCont ext = JAXBCont ext . newl nst ance( XM._BI NDI NGS_PACKAGE) ;
bi ndi ngsUrl = new URL( METADATA URL);
} catch (Exception e) {
t hrow new Runti meException(e);
1
}

@verride
public Xm Bi ndi ngs get Xnl Bi ndi ngs(Map<String, ?> properties, C assLoader
cl assLoader) {

try {
Unnarshal | er u = bi ndi ngsCont ext . creat eUnmar shal | er () ;
Xm Bi ndi ngs bi ndi ngs = (Xm Bi ndi ngs) u.unmarshal (bi ndingsUrl);
return bindings;
} catch (Exception e) {
t hrow new Runti meException(e);

}
}

}

Building XmIBindings Programatically

You also have the option of building your own Xn Bi ndi ngs object from scratch in
code. The example below modifies the pCode field of the Address class to use a
locale-specific name:

Example 2-24 Sample XmIBindings Object

package exanpl e;

inport java.util.Locale;
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inport java.util.Mp;

i mport org.eclipse. persistence.jaxb. metadat a. Met adat aSour ceAdapt er ;
inport org.eclipse.persistence.jaxb. xn model . JavaType;

i mport org.eclipse. persistence.jaxb. xm nodel . JavaType. JavaAttri butes;
i mport org.eclipse. persistence.jaxb. xm nodel . Obj ect Fact ory;

i mport org.eclipse. persistence.jaxb. xm nodel . Xm Bi ndi ngs;

i mport org.eclipse. persistence.jaxb. xm nodel . Xm Bi ndi ngs. JavaTypes;

i mport org.eclipse. persistence.jaxb. xm nodel . Xm El enent;;

public class AddressMetadat aSource extends MetadataSourceAdapter {

private ObjectFactory factory;
private Xm Bindings xn Bi ndi ngs;

publ i c AddressMet adat aSource() {
factory = new Obj ect Factory();

xm Bi ndi ngs = new Xn Bi ndi ngs();
xn Bi ndi ngs. set PackageNane( " exanpl ") ;
xn Bi ndi ngs. set JavaTypes(new JavaTypes());

}

@verride
public Xm Bi ndi ngs get Xnl Bi ndi ngs(Map<String, ?> properties, C assLoader
cl assLoader) {
JavaType javaType = new JavaType();
javaType. set Name(" Addr ess");
j avaType. set JavaAttribut es(new JavaAttributes());

Xl El enent pCodeEl enent = new Xnl El enent () ;
pCodeEl enent . set JavaAttri but e("pCode");

String country = Local e. get Defaul t(). get Country();

if (country.equal s(Local e. US. get Country())) {
pCodeEl enent . set Name(" zi p- code") ;

} else if (country.equal s(Locale. UK. getCountry())) {
pCodeEl enent . set Name( " post - code" ) ;

} else if (country.equal s(Local e. CANADA. get Country())) {
pCodeEl enent . set Name( " post al - code");

}

javaType. get JavaAttributes().getJavaAttribute().add(factory.createXn El enent (
pCodeEl enent));

xn Bi ndi ngs. get JavaTypes() . get JavaType() . add(j avaType);
return xm Bi ndi ngs;

}

Generating an XML Schema

To generate an XML schema from a Java object model:

1. Create a class that extends j avax. xm . bi nd. SchemaQut put Resol ver.

private class MySchemaQut put Resol ver extends SchemaQut put Resol ver {

public Result createQutput(String uri, String suggestedFileName) throws
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| CException {
File file = new Fil e(suggest edFi | eNare);
StreanResult result = new StreanResult(file);
result.setSystem d(file. toUR ().toURL().toString());
return result;

}

2. Use an instance of this class with JAXBCont ext to capture the generated XML
Schema.

C ass[] classes = new C ass[4];
classes[0] = org. exanpl e. custoner _exanpl e. Addr essType. cl ass;

classes[1] = org.exanpl e. custoner_exanpl e. Cont act I nf 0. cl ass;
classes[2] = org.exanpl e. custoner_exanpl e. Cust omer Type. cl ass;
classes[3] = org.exanpl e. cust omer _exanpl e. PhoneNunber . cl ass;

JAXBCont ext j axbContext = JAXBCont ext.new nstance(cl asses);

SchemaQut put Resol ver sor = new MySchemaQut put Resol ver();
j axbCont ext . gener at eSchema(sor) ;

Validating Against an XML Schema

ORACLE

If you would like to validate your objects against an XML Schema during marshalling
and unmarshalling, you can make use of JAXB's Val i dati onEvent Handl er.

Notice the following constraints:

*  The customer's name cannot be longer than five (5) characters.
e The customer cannot have more than two (2) phone numbers.

The Customer class is shown below. Notice that the class does not contain any
validation code.

Example 2-25 Sample XML Schema

In this example we would like to validate our objects against the following XML
schema:

<xs: schema xni ns: xs="http://ww. w3. or g/ 2001/ XM.Schema" >

<xs: el ement name="cust omer" >
<xs: conpl exType>
<xs: sequence>
<xs: el ement name="nane" type="stringMaxSize5"/>
<xs: el ement ref="phone-nunmber" maxCccurs="2"/>
</ xs: sequence>
</ xs: conpl exType>
</ xs: el ement >

<xs: el ement nanme="phone- nurber" >
<xs: conpl exType>
<xs: sequence/ >
</ xs: conpl exType>
</ xs: el ement >

<xs: sinpl eType name="stringMaxSi ze5" >
<xs:restriction base="xs:string">
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<xs:maxLength val ue="5"/>
</xs:restriction>
</ xs: si npl eType>

</ xs: schema>

Example 2-26 Sample Customer Class

package exanpl e;

import java.util.Arraylist;
import java.util.List;

i mport javax.xnl.bind. annotation. Xn El enent;
i mport javax.xnl.bind.annotation. Xm Root El enent ;

@ Root El enent
public class Custoner {
private String nane;

private List<PhoneNunber> phoneNunbers = new ArrayLi st <PhoneNumber>();

public String getName() {
return nane;

}

public void setName(String nane) {
this.name = nang;

}

@m El enent (nanme="phone- nunber")
public List<PhoneNumber> get PhoneNumbers() {
return phoneNunbers;

}

public void set PhoneNunbers(Li st <PhoneNunber > phoneNunbers) {
thi s. phoneNunbers = phoneNunbers;
}
}

Using a ValidationEventHandler

ORACLE

You can receive JAXB validation events by providing your own subclass of

Val i dat i onEvent Handl er . The event is represented as an instance of

Val i dat i onEvent , and provides many details about the issue. The data is similar to
what is available from a SAXPar seExcepti on.

* Returning false from the handl eEvent method will cause the JAXB operation to
stop.

* Returning true will allow the method to continue, if possible.
In Example 2-27, we will simply print out an event's data when one is received:
Example 2-27 Sample ValidationEventHandler

package exanpl e;

import javax.xm .bind. ValidationEvent;
import javax.xm .bind. ValidationEvent Handl er;
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public class MyValidationEventHandl er inplenments ValidationEventHandl er {

public bool ean

System out .
System out .
System out .
System out .
System out .
System out .
event. get Locator ().
System out .
event. get Locator ().
System out .
System out .

Syst em out

System out .

handl eEvent (Val i dati onEvent event) {

println("\nEVENT");

printin("SEVERITY: " + event.getSeverity());
println("MESSAGE: " + event.getMessage());

println("LI NKED EXCEPTION. " + event. getLinkedException());
println("LOCATCR");

println(" LINE NUMBER " +

get Li neNunber ());

println(" COLUW NUMBER " +

get Col umNurber ());

printin(" OFFSET: " + event.getLocator().getOffset());

-

printin(" OBJECT: " + event.getLocator().getQbject());
.printin(" NODE: " + event.getLocator().get Node());
printin(" URL: " + event.getLocator().getURL());

return true,;

Enabling Validation

In addition to providing an implementation of Val i dat i onEvent Handl er, an instance of
Schema must be set on the Mar shal | er or Unnarshal | er.

Example 2-28 Sample Java Code

package exanpl e;

import java.io.File;

i mport javax.xnl.XM.Constants;

i mport javax.xnl . bind. JAXBCont ext ;

i mport javax.xn .bind. Unmarshal | er;

i mport javax.xnl.validation. Scheng;

i mport javax.xnl.validation. SchemaFactory;

public class Unmarshal Denp {

public static void main(String[] args) throws Exception {
SchemaFactory sf =
SchemaFact ory. newl nst ance( XM.Const ant s. WBC_XM._SCHEMA_NS_URI ) ;
Schema schema = sf.newSchema(new File("custonmer.xsd"));

JAXBCont ext j ¢ = JAXBCont ext.new nstance( Cust omer. cl ass);

Unmar shal | er unmarshal ler = jc.createUnmarshaller();

unnar shal | er. set Schema(schena) ;

unmar shal | er. set Event Handl er (new MyVal i dati onEvent Handl er());

Custoner custoner = (Customer) unmarshaller.unmarshal (new File("input.xm"));

ORACLE
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Input (input.xml File)

Output

ORACLE

<cust omer >
<nane>Jane Doe</ name>
<phone- nunber/ >
<phone- nunber/ >
<phone- nunber/ >

</ cust omer >

The validation performed during the unmarshal raised three events. The first two
events are related to the text value of the nhame element being too long. The third
event is related to the extra phone-number element.

EVENT
SEVERITY: 1
MESSAGE: cvc-maxLength-valid: Value 'Jane Doe' with length = '8 is not facet-valid

with respect
to maxLength '5' for type 'stringWthMaxSize5' .
LI NKED EXCEPTION:  org. xm . sax. SAXPar seExcepti on: cvc-maxLength-valid: Value 'Jane
Doe' with length = "8
is not facet-valid with respect to maxLength '5" for type

"stringWthMaxSi ze5' .
LOCATCR

LINE NUMBER: 3

COLUWN NUMBER: 25

OFFSET: -1
OBJECT:  nul |
NODE:  nul |
URL:  null
EVENT
SEVERITY: 1
MESSAGE: cvc-type.3.1.3: The value 'Jane Doe' of element 'name' is not valid.

LI NKED EXCEPTI ON:
Doe' of el enent

org.xm . sax. SAXPar seException: cvc-type.3.1.3: The val ue 'Jane
"name' is not valid.
LOCATCR

LINE NUMBER: 3

COLUWN NUMBER: 25

OFFSET: -1

OBJECT:  nul |

NODE:  nul |

URL:  null
EVENT
SEVERITY: 1
MESSAGE: cvc-conpl ex-type.2.4.d: Invalid content was found starting with el ement
"custoner'. No child

el ement ' {phone-nunber}' is expected at this point.

LI NKED EXCEPTION:  org. xnl . sax. SAXPar seExcepti on: cvc-conpl ex-type.2.4.d: Invalid
content was found starting
with el enent 'customer'. No child elenment '{phone-nunber}' is
expected at this point.
LOCATCR
LINE NUMBER 7
COLUWN NUMBER: 12
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OFFSET: -1
OBJECT: null
NODE:  nul |
URL:  null

Understanding Events

JAXB offers several mechanisms to get event callbacks during the marshalling and
unmarshalling processes. You can specify callback methods directly on your mapped
objects, or define separate Li st ener classes and register them with the JAXB runtime.

Adding Event Listener Methods on JAXB Mapped Objects

ORACLE

On any of your objects you have mapped with JAXB, you have the option of specifying
some special methods to allow you to receive event notification when that object is
marshalled or unmarshalled. The methods must have the following signatures:

/**

* Invoked by Marshal ler after it has created an instance of this object.
*/

voi d beforeMarshal (Marshaller m;

/**

* Invoked by Marshaller after it has marshalled all properties of this object.
*/

voi d afterMarshal (Marshaller m;

/**

* This method is called imediately after the object is created and before the
unmarshal I'ing of this

* object begins. The callback provides an opportunity to initialize JavaBean
properties prior to unmarshalling.

*/

voi d bef oreUnmar shal (Unmarshal I er u, Object parent);

/**

* This method is called after all the properties (except |DREF) are unnarshalled
for this object,

* but before this object is set to the parent object.

*/

voi d afterUnnarshal (Unmarshal ler u, Object parent);

The following example shows how to write to a log every time a Company object is
processed.

Example 2-29 Sample Event Listener
package exanpl e;
inmport java.util.Date;

inmport java.util.logging.Logger;
i mport javax.xm .bind. annotation.*;

@ Root El enent
@ Accessor Type( Xm AccessType. FI ELD)
public class Conpany {

@m Attribute
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private String id;

voi d beforeMarshal (Marshal ler m {

Logger . get Logger ("exanpl e").info("COWPANY: [id=" +id + "] " +
Thread. current Thread());
}
voi d afterMarshal (Marshaller m {
Logger . get Logger ("exanpl e").info("COWPANY: [id=" +id + "] " +
Thread. current Thread());
}
voi d beforeUnnarshal (Unmarshal | er u, Object parent) {
Logger . get Logger ("exanpl e").info("COWPANY: [id=" +id + "] " +
Thread. current Thread());
}
voi d afterUnmarshal (Unnmarshal | er u, Object parent) {
Logger . get Logger ("exanpl e").info("COWPANY: [id=" +id + "] " +

Thread. current Thread());
}

}

Registering Listeners on Marshallers and Unmarshallers

JAXB's Marshaller and Unmarshaller interfaces both define a set Li st ener () method,
which allows you to set your own custom Listener to intercept marshal and unmarshal
events.

package javax.xnl . bind;
public interface Marshaller {

public static abstract class Listener {

/**

* Cal | back method invoked before marshal ling fromsource to XWM.

*

* This method is invoked just before marshalling process starts to marshal
sour ce.

* Note that if the class of source defines its own beforeMarshal nethod,

* the class specific callback nethod is invoked just before this nethod is
i nvoked.

*

* @aram source instance of JAXB mapped class prior to marshalling fromit.

*|

public void beforeMarshal (Object source) {}

/**

* Cal | back method invoked after marshalling source to XM.

*

* This method is invoked after source and all its descendants have been
mar shal | ed.

* Note that if the class of source defines its own afterMarshal nethod,

* the class specific callback nethod is invoked just before this nethod is
i nvoked.

*

* @aram source instance of JAXB mapped class after marshalling it.

*|

public void afterMrshal (Cbject source) {}
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}

package javax.xnl . bind;
public interface Unmarshaller {

public static abstract class Listener {

/**

* Cal I back nethod invoked before unmarshalling into target.
* This method is invoked i nediately after target was created and
* before the unmarshalling of this object begins. Note that
* if the class of target defines its own beforeUnmarsha nethod,
* the class specific callback nethod is invoked before this nethod is invoked.
* @aramtarget non-null instance of JAXB mapped class prior to unmarshalling
intoit.

* (@aram parent instance of JAXB mapped class that will eventually reference
target.

* nul | when target is root element.

*/

public void beforeUnnarshal (oject target, Cbject parent) {}

/**

* Cal I back nethod invoked after unmarshalling XM. data into target.

*

* This method is invoked after all the properties (except |IDREF) are
unnarshal l ed into target,

* but before target is set into its parent object.

* Note that if the class of target defines its own afterUnmarshal nethod,

* the class specific callback nethod is invoked before this nethod is invoked.

*

* @aramtarget non-null instance of JAXB mapped class prior to unmarshalling
intoit.

* @aram parent instance of JAXB mapped class that will reference target.

* null when target is root elenent.

*

/

public void afterUnmarshal (Qbject target, Cbject parent) {}

This example performs the same logging as above, but using generic Li st ener
classes. This makes it easier to log all JAXB objects in the system.

The following code sets up the listeners:

Marshal | er marshal | er = jaxbContext.createMarshaller();
mar shal | er. set Li st ener (new Marshal Logger());

Unmar shal | er unmarshal | er = jaxbCont ext. creat eUnmarshal l er();
unmar shal | er. set Li st ener (new Unmar shal Logger ());

An example of a typical marshal/unmarshal example, showing both the class-level and
Marshaller/Unmarshaller-level event output:

Jun 2, 2011 6:31:59 PM exanpl e. Conpany bef or eMar shal
I NFO. COVPANY: [id=Zol trix] Thread[min,5, main]
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Jun 2, 2011 6:31:59 PM exanpl e. Test er $Mar shal Logger bef or eMar shal
INFO exanpl e. Conpany@0e790c Thread[ nai n, 5, mai n]

Jun 2, 2011 6:31:59 PM exanpl e. Test er $Mar shal Logger bef or eMar shal
INFO exanpl e. Enpl oyee@db7df 8 Thread[ mai n, 5, mai n]

Jun 2, 2011 6:31:59 PM exanpl e. Test er $Mar shal Logger aft er Mar shal
INFO exanpl e. Enpl oyee@db7df 8 Thread[ mai n, 5, mai n]

Jun 2, 2011 6:31:59 PM exanpl e. Test er $Mar shal Logger bef or eMar shal
INFO  exanpl e. Enpl oyee@570b0 Thread[ nai n, 5, mai n]

Jun 2, 2011 6:31:59 PM exanpl e. Test er $Mar shal Logger aft er Mar shal
INFO exanpl e. Enpl oyee@570b0 Thread[ nai n, 5, mai n]

Jun 2, 2011 6:31:59 PM exanpl e. Test er $Mar shal Logger bef or eMar shal
INFO exanpl e. Enpl oyee@9717e Thread[ mai n, 5, mai n]

Jun 2, 2011 6:31:59 PM exanpl e. Test er $Mar shal Logger aft er Mar shal
INFO exanpl e. Enpl oyee@9717e Thread[ mai n, 5, mai n]

Jun 2, 2011 6:31:59 PM exanpl e. Conpany aft er Mar shal

I NFO. COWPANY: [id=Zol trix] Thread[ main,5, main]

Jun 2, 2011 6:31:59 PM exanpl e. Test er $Mar shal Logger aft er Mar shal
INFO exanpl e. Conpany@0e790c Thread[ nai n, 5, mai n]

Jun 2, 2011 6:31:59 PM exanpl e. Conpany bef or eUnmar shal

I NFO: COWPANY: [id=nul I] Thread[ main, 5, mai n]

Jun 2, 2011 6:31:59 PM exanpl e. Test er $Unnar shal Logger bef or eUnmar shal
INFO exanpl e. Conpany@ 0c0d3 Thr ead[ mai n, 5, mai n]

Jun 2, 2011 6:31:59 PM exanpl e. Test er $Unnar shal Logger bef or eUnmar shal
INFO exanpl e. Enpl oyee@f 80d6 Thread[ nai n, 5, mai n]

Jun 2, 2011 6:31:59 PM exanpl e. Test er $Unmar shal Logger aft er Unmar shal
INFO exanpl e. Enpl oyee@f 80d6 Thread[ nai n, 5, mai n]

Jun 2, 2011 6:31:59 PM exanpl e. Test er $Unnar shal Logger bef or eUnmar shal
INFO exanpl e. Enpl oyee@ea0252 Thread[ mai n, 5, mai n]

Jun 2, 2011 6:31:59 PM exanpl e. Test er $Unmar shal Logger after Unmar shal
INFO exanpl e. Enpl oyee@ea0252 Thread[ mai n, 5, mai n]

Jun 2, 2011 6:31:59 PM exanpl e. Test er $Unnar shal Logger bef or eUnmar shal
INFO exanpl e. Enpl oyee@e89c3 Thread[ nai n, 5, mai n]

Jun 2, 2011 6:31:59 PM exanpl e. Test er $Unnar shal Logger after Unmar shal
INFO exanpl e. Enpl oyee@e89c3 Thread[ nai n, 5, mai n]

Jun 2, 2011 6:31:59 PM exanpl e. Conpany after Unmar shal

I NFO. COWPANY: [id=Zol trix] Thread[ main,5, main]

Jun 2, 2011 6:31:59 PM exanpl e. Test er $Unmar shal Logger aft er Unmar shal
INFO  exanpl e. Conpany@ 0c0d3 Thread[ mai n, 5, mai n]

Example 2-30 Logging with the Listener Class

package exanpl e;

import java.util.logging.Logger;

private class Marshal Logger extends Marshaller.Listener {
@verride

public void afterMarshal (Object source) {
Logger . get Logger ("exanpl e").info(source + " "+ Thread. current Thread());
}

@verride
public void beforeMrshal (Object source) {

Logger . get Logger ("exanpl e").info(source + " "+ Thread. current Thread());
}

}
package exanpl e;

import java.util.logging.Logger;
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private class Unmarshal Logger extends Unmarshaller.Listener {

@verride
public void afterUnnarshal (oject target, Chject parent) {

Logger. get Logger ("exanpl e").info(target + " "+ Thread.currentThread());
}
@verride
public void beforeUnmarshal (Cbject target, Object parent) {

Logger. get Logger ("exanpl e").info(target + " " + Thread.currentThread());
}

}

Querying Objects by XPath

In addition to using conventional Java access methods to get and set your object's
values, EclipseLink MOXy also allows you to access values using an XPath statement.
There are special APIs on EclipseLink's JAXBCont ext to allow you to get and set
values by XPath.

For example, consider the following XML document:

<custoner id="1141">
<first-name>Jon</first-name>
<| ast - name>Sni t h</ | ast - name>
<phone- nunber >
<ar ea- code>515</ ar ea- code>
<nunber >2726652</ nurmber >
</ phone- nunber >
</ cust oner >

Typical application code might look something like this:

Cust omer customer = (Customer)
j axbCont ext . cr eat eUnmar shal | er (). unmar shal (i nst anceDoc);

int customerld = customer.getld();
cust oner. set Fi r st Name( " Bob");
cust oner. get PhoneNunber () . set AreaCode("555");

j axbCont ext . creat eMarshal | er (). marshal (customer, Systemout);

You could instead use XPath to access these values:

Custoner custoner = (Customer)
j axbCont ext . creat eUnmar shal | er (). unmar shal (i nst anceDoc) ;

int customerld = jaxbContext.getVal ueByXPat h(custoner, "@d", null, Integer.class);
j axbCont ext . set Val ueByXPat h(custoner, "first-name/text()", null, "Bob");
j axbCont ext . set Val ueByXPat h(cust oner, "phone-nunber/area-code/text()", null, "555");

j axbCont ext . creat eMarshal | er (). marshal (customer, Systemout);

Binding to an Existing Document

The JAXB Binder interface (introduced in JAXB 2.0) allows you to preserve an entire
XML document, even if only some of the items are mapped.
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Normally, when using an Unmarshaller to load the XML document into objects, and a
Marshaller to save the objects back to XML, the unmapped content will be lost.

A Binder can be created from the JAXBContext to interact with the XML in the form of
a DOM. The Binder maintains an association between the Java objects and their
corresponding DOM nodes.

The Binder applies the changes to the original DOM instead of creating a new XML
document, thereby preserving the entire XML infoset.

<?xm version="1.0" encodi ng="UTF-8" standal one="no"?>
<cust omer >
<UNVAPPED ELEMENT 1/>
<nane>Jane Doe</name>
<l-- COWMENT #1 -->
<address>
<UNVAPPED ELEMENT 2/ >
<street>2 NEW STREET</street>
<l-- COWMENT #2 -->
<UNVAPPED ELEMENT 3/ >
<ci ty>Any Town</city>
</ address>
<l-- COWMENT #3 -->
<UNVAPPED ELEMENT 4/ >
<phone- nunber type="hone" >555- HOVE</ phone- nunber >
<l-- COWENT #4 -->
<phone- nunber type="cel | ">555- CELL</ phone- nunber >
<phone- nunber type="wor k" >555- WORK</ phone- nunber >
<UNVAPPED ELEMENT 5/ >
<l-- COWMENT #5 -->
</ cust omer >

Example 2-31 Using a Binder

inmport java.io.File;

import javax.xm.bind.*;

import javax.xn .parsers.*;

inmport javax.xm .transform*;

import javax.xnl.transform dom DOVBour ce;
import javax.xm .transform stream StreanResult;
i mport org.w3c. dom *;

public class BinderDenm {

public static void main(String[] args) throws Exception {
Docunent Bui | der Fact ory dbf = Docunent Bui | der Fact ory. newl nst ance();
Docunent Bui | der db = dbf. newDocunent Bui | der () ;
File xm = new File("input.xm");
Docunent docunent = db. parse(xm);

JAXBCont ext jc = JAXBCont ext.new nstance(Cust omer. cl ass);

Bi nder <Node> bi nder = jc.createBinder();

Customer customer = (Customer) binder.unmarshal (document);
cust oner. get Address().set Street ("2 NEW STREET");
PhoneNunber wor kPhone = new PhoneNunber () ;

wor kPhone. set Type("work");

wor kPhone. set Val ue( " 555- WORK" ) ;

cust oner . get PhoneNunber s() . add(wor kPhone) ;

bi nder. updat eXM_( cust oner) ;
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TransformerFactory tf = TransfornerFactory. new nstance();
Transformer t = tf.newTransforner();
t.transforn(new DOMBour ce(docunent), new StreanResul t (Systemout));
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This chapter includes the following sections:
*  Defining the Default Root Element
»  Setting Up Namespace Information

*  Specifying Inheritance

Defining the Default Root Element

At least one of your mapped classes must have a default root element defined. This
tells EclipseLink what the top-level root of your XML document will be. Consider the
Customer and Address classes shown in Figure 3-1:

Figure 3-1 Sample Mapped Classes

Customer Address

name: String % street: String
bilingAddress: Address / city: String

shippingAddress: Address

These classes correspond to the XML schema shown in Example 3-1. The schema
contains a top-level element of type cust oner - t ype, therefore our Customer class will
need to have a default root element specified.

Example 3-2 shows how to annotate your Java class to specify a default root element.
All that is needed is the standard JAXB @ Root El enent annotation.

Example 3-3 shows how specify a default root element in EclipseLink's OXM metadata
format.

Example 3-1 Sample XML Schema

<xsd: schema xm ns: xs="http:// wwmv. w3. or g/ 2001/ XM_Schena" >
<xsd: conpl exType nane="address-type">
<xsd: sequence>
<el enent nane="street" type="xsd:string"/>
<el enent nane="city" type="xsd:string"/>
</ xsd: sequence>
</ xsd: conpl exType>

<xsd: el ement name="custoner" type="custoner-type"/>

<xsd: conpl exType nane="cust oner-type">
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<xsd: sequence>
<xsd: el ement nanme="nane" type="xsd:string"/>
<xsd: el ement nanme="billing-address" type="address-type"/>
<xsd: el ement nanme="shi ppi ng- addr ess" type="address-type"/>
</ xsd: sequence>
</ xsd: conpl exType>
</ xsd: schema>

Example 3-2 Using the @XmIRootElement Annotation

package exanpl e;
i mport javax.xnl.bind.annotation.*;

@ Root El enent
public class Custoner {
private String nane;

@m El enent (name="bi | | i ng- addr ess")
private Address billingAddress;

@m El enent (name="shi ppi ng- addr ess")
private Address shi ppi ngAddress;

Example 3-3 Specifying a Default Root Element

<j ava-type nanme="Custoner">
<xm -root - el enent/ >
<java-attributes>
<xn -el ement java-attribute="nane"/>
<xn -el ement java-attribute="billingAddress" name="billing-address"/>
<xn - el ement java-attribute="shi ppi ngAddress" name="shi ppi ng- addr ess"/>
</java-attributes>
</java-type>

Customizing the Default Root Element

ORACLE

In Example 3-2, our class is called Customer, and our root element name in XML is
cust ormer . By default, when @ Root El enent is specified, the name of the class has
its first letter lower-cased, and this is set as the root element name. If, however, the
element name in XML is different from the Java class name, a hame attribute can be
included in the annotation (as in Example 3-4) or OXM metadata (as in Example 3-5):

For more information on JAXB name-binding algorithms, see "Appendix D: Binding
XML Names to Java Identifiers" of the Java Architecture for XML Binding (JAXB)
Specification (http://jcp.org/en/jsr/detail ?i d=222).

Example 3-4 Using Annotations

package exanpl e;

import javax.xn .bind. annotation.*;
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@ Root El enent (name="ny- cust omer")
public class Custoner {
private String nane;

@ El enent (name="hi | | i ng- addr ess")
private Address billingAddress;

@l El enent (name="shi ppi ng- addr ess")
private Address shi ppi ngAddress;

Example 3-5 Using OXM Metadata

<j ava-type nane="Cust oner">
<xm -root - el enent nane="ny- cust oner"/ >
<java-attributes>
<xm -el ement java-attribute="nane"/>
<xm -el ement java-attribute="billingAddress" name="billing-address"/>
<xm -el ement java-attribute="shi ppi ngAddress" nanme="shi ppi ng- address"/ >
</java-attributes>
</java-type>

Understanding How EclipseLink Uses the Default Root Element

ORACLE

When an instance of the Customer class is persisted to XML, the EclipseLink runtime
performs the following:

e Gets the default root element. The Customer class instance corresponds to the
root of the XML document. The EclipseLink runtime uses the default root element
(cust oner) specified in either annotations or OXM to start the XML document.
EclipseLink then uses the mappings on the class to marshal the object's attributes.

<cust oner >
<name>. .. </ name>
</ cust oner >

*  When the EclipseLink runtime encounters an object attribute such as
bi I'l'i ngAddr ess, it checks the mapping associated with it to determine with what
element (billing-addr ess) to continue.

<cust oner >
<name>. .. </ nane>
<bi | I'i ng- addr ess/ >
</ cust omer >

*  The EclipseLink runtime checks the mapping's reference descriptor (Address) to
determine what attributes to persist.

<cust oner >
<name>. .. </ name>
<bi | I'i ng- addr ess>
<street>...</street>
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<city>. ..</city>
</billing-address>
</ cust omer >

Setting Up Namespace Information

Most XML documents are qualified with a namespace. You can namespace-qualify
elements of your Java class at the following levels:

* Qualifying at the Package Level
*  Qualifying at the Type Level
*  Qualifying at the Field/Property Level

In most cases, package-level annotation is sufficient. You can use the other levels to
customize your document. Use the @m Schema annotation to specify the namespace.

Qualifying at the Package Level

Use the @nl Schenma annotation on the package to set a default namespace and
specify that all elements in the package are qualified with the namespace. This
information is specified in a special Java source file, package- i nf 0. j ava.

This can be defined in EclipseLink XML Bindings as follows:

Using a simple Customer class, Example 3-6 and Example 3-7 will produce the
following XML.:

<custoner xm ns="http://ww. exanpl e. or g/ package">
<nanme>Jane Doe</ nane>
<account >36328721</ account >

</ cust oner >

All elements are qualified with the http:/lwww.example.org/package namespace.
Example 3-6 Using Annotations

@ Schema(
nanespace="htt p:// www. exanpl e. or g/ package",
el ement For nDef aul t =Xm NsFor m QUALI FI ED)
package exanpl e;

import javax.xm .bind. annotation. Xm NsForm
import javax.xm .bind. annotation. Xm Scheng;

Example 3-7 Using OXM Metadata

<?xm version="1.0" encodi ng="UTF-8"?>
<xm - bi ndi ngs xm ns="http://ww. eclipse. org/eclipselink/xsds/persistence/ oxni>
<xnl - schema
el ement - f or m def aul t =" QUALI FI ED"
nanespace="http://ww. exanpl e. or g/ package" >
</ xm - schema>

<j ava-types>
<j ava-type nane="Custoner">
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</ xm - bi ndi ngs>

Qualifying at the Type Level

Type level annotations will override the package level namespace.
This can be defined in EclipseLink XML Bindings as follows:
This will produce the following XML:

<custom xm ns="http://www. exanpl e. or g/ package" xnl ns: nsO="http://ww. exanpl e. or g/
type">

<ns0: nane>Bob</ ns0: name>

<ns0: account >1928712</ ns0: account >
</ cust onp

Elements inside the Customer type are qualified with the http://lwww.example.org/
type namespace.

Example 3-8 Using Annotations

package exanpl e;

@ Root El enent
@ Type( namespace="htt p://ww. exanpl e. or g/ type")
public class Customer {

private String name;

private String account;

Example 3-9 Using XML Bindings File

<?xm version="1.0" encodi ng="UTF-8"?>
<xm - bi ndi ngs xm ns="http://ww. eclipse. org/eclipselink/xsds/persistence/ oxni >
<xnl - schema
el ement - f or m def aul t =" QUALI FI ED"
nanespace="http://ww. exanpl e. or g/ package" >
</ xm - schema>

<j ava-types>
<j ava-type nane="Custoner">
<xn -type namespace="http://ww. exanpl e. org/type" />
<java-attributes>
<xn -el ement java-attribute="nane" />
<xm -el ement java-attribute="account" />
</java-attributes>
</java-type>
</java-types>
</ xn - bi ndi ngs>
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Qualifying at the Field/Property Level

You can override the package or type namespaces at the property/field level. All
attribute and element annotations accept the hamespace parameter.

This can be defined in EclipseLink XML Bindings as follows:
This will produce the following XML:

<custom xm ns="http: // ww. exanpl e. or g/ package" xn ns:ns1="http://ww. exanpl e. org/
property"

xm ns: ns0="http://ww. exanpl e. org/ type">

<ns0: nane>Bob</ ns0: name>

<nsl:account >1928712</ ns1: account >
</ cust onp

Only the account element is qualified with the http://lwww.example.org/property
namespace.

Example 3-10 Overriding the Namespace

package exanpl e;

@ Root El enent
@ Accessor Type( Xm AccessType. FI ELD)
@ Type( namespace="htt p://www. exanpl e. or g/t ype")
public class Customer {
private String name;

@ El enent (namespace="http:// ww. exanpl e. or g/ property")
private String account;

Example 3-11 Sample Bindings File

<?xm version="1.0" encodi ng="UTF-8"?>
<xm - bi ndi ngs xm ns="http://ww. eclipse. org/eclipselink/xsds/persistence/ oxni >
<xnl - schema
el ement - f or m def aul t =" QUALI FI ED"
nanespace="http://ww. exanpl e. or g/ package" >
</ xm - schema>

<j ava-types>
<j ava-type nane="Cust oner">
<xm -type namespace="http://ww. exanpl e. org/type" />
<java-attributes>
<xn -el ement java-attribute="nane" />
<xm -el ement java-attribute="account" namespace="http://
www. exanpl e. or g/ property" />
</java-attributes>
</java-type>
</java-types>
</ xn - bi ndi ngs>
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Specifying Inheritance

EclipseLink MOXy provides several ways to represent your inheritance hierarchy in
XML:

e Using xsi:type
» Using Substitution Groups

e Using @XmIDiscriminatorNode/@XmIDiscriminatorValue

Using xsi:type

ORACLE

By default, EclipseLink will use the xsi : t ype attribute to represent inheritance in XML.

In this example an abstract super class (Contactinfo) contains all types of contact
information. Address and PhoneNumber are the concrete implementations of
Contactinfo.

Because the Customer object can have different types of contact information, its
property refers to the superclass.

@m Root El enent
public class Custoner {

private Contactlnfo contactlnfo;

}

Marshalling an example Customer would produce the following XML:

<cust oner >
<contact|nfo
xmi ns: xsi ="http:// ww. w3. or g/ 2001/ XM.Schema- i nst ance"
Xsi :type="address">
<street>323 Main Street</street>
</ contact | nf 0>
</ cust oner >

Note the xsi : t ype attribute on the cont act | nf o element.

Example 3-12 Sample Java Classes

public abstract class Contactlnfo {

}

public class Address extends Contactlnfo {

private String street;

}

public class PhoneNunber extends Contactlnfo {

private String number;
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Using Substitution Groups

Another way to model inheritance in XML is through XML Schema's substitution
groups functionality. Using this approach, the element name itself determines which
subclass to use.

Taking the same Example 3-12, we will add @n Root El enment annotations to each of
the subclasses, which will act as the inheritance indicator.

Using this approach, marshalling an example Customer would produce the following
XML:

<cust oner>
<addr ess>
<street>323 Main Street</street>
</ addr ess>
</ cust oner >

Note that the Address object is marshalled to the addr ess element.
Example 3-13 Using @XmlIRootElement Annotation

public abstract class ContactInfo {

}

@ Root El enent
public class Address extends Contactlnfo {

private String street;

}

@ Root El enment
public class PhoneNumber extends Contactlnfo {

private String nunber;

Using @XmlIDiscriminatorNode/@XmIDiscriminatorValue

ORACLE

You can also use the MOXY-specific @ Di scri m nat or Node and
@m Di scri m nat or Val ue annotations (introduced in EclipselLink 2.2) to represent
inheritance. With this approach, you can select the attribute to represent the subtype.

Using Example 3-13, the Contactinfo class uses the @ni Di scri i nat or Node
annotation to specify the XML attribute (classifier) that will hold the subclass indicator.
Address and PhoneNumber are annotated with @XmlDiscriminatorValue,
indicating that class' indicator name (addr ess- cl assi fi er and phone- nunber -
classifier).
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Example 3-14 produces the following XML:

<cust oner >
<contactlnfo classifier="address-classifier">
<street>323 Main Street</street>
</ contact | nf 0>
</ cust oner >

Notice that Address is marshalled to the cont act | nf 0 element. Its classifier attribute
contains the discriminator node value addr ess-cl assi fier.

Example 3-14 Using the @XmIDiscriminatorNode and @XmiIDiscriminatorValue
Annotations

@ Di scrim nat or Node(" @l assifier")
public abstract class Contactlnfo {

}

@ Di scrim nat or Val ue("address-cl assifier")
public class Address extends Contactlnfo {

private String street;

}

@ Di scrim nat or Val ue("phone-nunber-cl assifier")
public class PhoneNunber extends Contactlnfo {

private String number;
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Mapping Simple Values

This chapter includes the following sections:

*  Mapping Simple Values

Mapping Simple Values

This section demonstrates several ways to map simple Java values directly to XML
text nodes.

*  Mapping to an Attribute

*  Mapping to a Text Node

*  Mapping to a Specified Schema Type

*  Mapping with a Simple Type Translator

Mapping to an Attribute

Given the XML schema in Example 4-1, Figure 4-1 illustrates an XML direct mapping
to an attribute in a corresponding XML document.

Figure 4-1 XML Direct Mapping to an Attribute

<customer id="1224" /> -
Customer
id= 1234

XPath = @id

Example 4-2 shows how to annotate your Java class to obtain this mapping with
EclipseLink. All that is needed is the standard JAXB @l Attri but e annotation.

Example 4-3 shows how to define your mapping information in EclipseLink's OXM
metadata format.

Example 4-1 Sample XML Schema

<?xm version="1.0" encodi ng="UTF-8"?>
<xsd: schema xm ns: xsd="htt p://ww. w3. or g/ 2001/ XM_Schenma" >

<xsd: el ement name="custoner" type="custoner-type"/>
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<xsd: conpl exType nane="cust oner-type">
<xsd:attribute name="id" type="xsd:integer"/>
</ xsd: conpl exType>

</ xsd: schema>

Example 4-2 Using the @XmlAttribute Annotation

package exanpl e;
i mport javax.xnl.bind.annotation.*;

@ Root El enent
@m Accessor Type( Xm AccessType. FI ELD)
public class Custoner {

@m Attribute

private Integer id,

Example 4-3 Defining the Mapping

<j ava-type nanme="Custoner">
<xm -root - el enent name="cust oner"/>
<java-attributes>
<xm-attribute java-attribute="id"/>
</java-attributes>
</java-type>

Mapping to a Text Node

This section describes using an XML direct mapping when doing the following:

* Mapping to a Text Node in a Simple Sequence
* Mapping to a Text Node in a Sub-element

* Mapping to a Text Node by Position

* Mapping to a Simple Text Node

Mapping to a Text Node in a Simple Sequence

ORACLE

Given the XML schema in Example 4-4, Figure 4-2 illustrates an XML direct mapping

to individual text nodes in a sequence in a corresponding XML document.
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Figure 4-2 XML Direct Mapping to Individual Text Nodes

XPath = first-name/text()

Customer <customer>

firsthlame = "Jang" -€— — 3 <name>Jane</name>

lasthlame = "Doe" <€— —» <name>Doe</name>
</customer>

XPath = Tast-name/text()

Example 4-1 shows how to annotate your Java class to obtain this mapping with
EclipseLink. Here, the standard JAXB @ni El enent annotation is used, with a
customized element name.

In Example 4-5, we have explicitly specified the XML element names for the mapped
attributes. This is an optional configuration — without an explicit name set, the XML
element will simply match the Java attribute name; we would see <f i r st Name>Jane</
firstName>in XML. For more information on JAXB name-binding algorithms, see
"Appendix D: Binding XML Names to Java Identifiers" of the Java Architecture for XML
Binding (JAXB) Specification (http://jcp.org/en/jsr/detail ?id=222).

Example 4-6 shows how to define your mapping information in EclipseLink's OXM
metadata format. To specify a custom element nane, the nane attribute is used.

Example 4-4 Sample XML Schema

<?xm version="1.0" encodi ng="UTF-8"?>
<xsd: schema xni ns: xsd="htt p: //ww. w3. or g/ 2001/ XM.Schema" >

<xsd: el ement name="cust oner" type="custoner-type"/>

<xsd: conpl exType nane="cust oner-type">
<xsd: sequence>
<xsd: el ement name="first-name" type="xsd:string"/>
<xsd: el ement nane="| ast-name" type="xsd:string"/>
</ xsd: sequence>
</ xsd: conpl exType>

</ xsd: schema>

Example 4-5 Using the @XmlIElement Annotation

package exanpl e;
import javax.xnl.bind. annotation.*;

@ Root El enent
@ Accessor Type( Xm AccessType. FI ELD)
public class Customer {
@n El enent (name="first-nanme")
private String firstNang;
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@n El enent (name="1 ast - nane")
private String |astNane;

Example 4-6 Using the name Attribute

<j ava-type nane="Cust oner">
<xm -root - el ement name="cust omer"/>
<java-attributes>
<xm -el ement java-attribute="firstName" name="first-nane"/>
<xm -el ement java-attribute="lastName" nane="|ast-name"/>
</java-attributes>
</java-type>

Mapping to a Text Node in a Sub-element

Given the XML schema in Example 4-7, Figure 4-3 illustrates an XML direct mapping
to a text node in a subelement in a corresponding XML document.

Figure 4-3 XML Direct Mapping to a Text Element in a Subnode

XPath=personal-info/first-name/text()

<customer>
<personalkinfo>
<first-name>Jane</first-name>
<last-name>Doe</last-name>
</personakinfo>
<fcustomer=

Customer
firsthame = "Jane"
lasthame = "Doe"

-

XPath=personal-info/last-name/text()

Example 4-8 shows how to annotate your Java class to obtain this mapping with
EclipseLink. Here, because we are going beyond a simple element name
customization and are actually introducing new XML structure, EclipseLink's @ Pat h
annotation is used.

Example 4-9 shows how to define your mapping information in EclipseLink's OXM
metadata format. Here, the customized XML path is defined in the xni - pat h attribute.

Example 4-7 Sample XML Schema

<?xm version="1.0" encodi ng="UTF-8"?>
<xsd: schema xm ns: xsd="http://ww. w3. or g/ 2001/ XM_Schenma" >

<xsd: el ement name="custoner" type="custoner-type"/>

<xsd: conpl exType nane="cust oner-type">
<xsd: sequence>
<xsd: el ement nanme="personal -i nfo">
<xsd: conpl exType>
<xsd: sequence>
<xsd: el ement name="first-name" type="xsd:string"/>
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<xsd: el ement nanme="|ast-name" type="xsd:string"/>
<xsd: sequence>
</ xsd: conpl exType>
</ xsd: el ement >
</ xsd: sequence>
</ xsd: conpl exType>

</ xsd: schema>

Example 4-8 Using the @XmlPath Annotation

package exanpl e;

i mport javax.xnl.bind.annotation.*;
i mport org.eclipse. persistence. oxm annot ati ons. *;

@ Root El enent

@m Accessor Type( Xm AccessType. FI ELD)

public class Custoner {
@m Pat h("personal -info/first-nane/text()")
private String firstNang;

@m Pat h("personal -infol/l ast-nane/text()")
private String |astNane;

Example 4-9 Using the xml-path Attribute

<j ava-type nanme="Custoner">
<xm -root - el enent name="cust oner"/>
<java-attributes>
<xn -el ement java-attribute="firstName" xn -path="personal -info/first-name/
text()"/>
<xn -el ement java-attribute="lastNanme" xnl - path="personal -info/last-nane/
text()"/>
</java-attributes>
</java-type>

Mapping to a Text Node by Position

Given the XML schema in Example 4-10, Figure 4-4 illustrates an XML direct mapping
to a text node by position in a corresponding XML document.
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Figure 4-4 XML Direct Mapping to a Text Node

XPath = name[1l]/text()

Customer <customer>

firsthlame = "Jang" -€— — 3 <name>Jane</name>

lasthlame = "Doe" <€— —>» <name>Doe</name>
</customer>

XPath = name[2]/text()

Example 4-11 shows how to configure this mapping in Java. Again, for more complex
XML path customization, EclipseLink's @ Pat h annotation is used.

Example 4-12 shows how to define your mapping information in EclipseLink's OXM
metadata format.

Example 4-10 Sample XML Schema

<?xm version="1.0" encodi ng="UTF-8"?>
<xsd: schema xm ns: xsd="http://ww. w3. or g/ 2001/ XM_.Schenma" >

<xsd: el ement name="custoner" type="custoner-type"/>

<xsd: conpl exType nane="cust oner-type">
<xsd: sequence>
<xsd: el ement nanme="name" type="xsd:string" maxCccurs="2"/>
</ xsd: sequence>
</ xsd: conpl exType>

</ xsd: schema>

Example 4-11 Using the @XmlPath Annotation

package exanpl e;

import javax.xni.bind. annotation.*;
import org.eclipse.persistence.oxm annotations. *;

@ Root El enent
@ Accessor Type( Xm AccessType. FI ELD)
public class Customer {

@m Pat h("nanme[ 1] /text()")

private String firstNane;

@m Pat h("nanme[ 2] /text()")
private String |astName;
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Example 4-12 Defining the Mapping

<j ava-type nane="Cust oner">
<xm -root - el ement name="cust omer"/>
<java-attributes>
<xm -el ement java-attribute="firstName" xnl-path="name[1]/text()"/>
<xm -el ement java-attribute="lastName" xnl-path="nanme[2]/text()"/>
</java-attributes>
</java-type>

Mapping to a Simple Text Node

Given the XML schema in Example 4-13, Figure 4-5 illustrates an XML direct mapping
to a simple text node in a corresponding XML document.

Figure 4-5 XML Direct Mapping to a Simple Text Node

PhoneNumber <phone-number>555-1111</phone-number>
number = "555-1111"

XPath = text()

Example 4-14 shows how to annotate your Java class to obtain this mapping with
EclipseLink. In this case, the @m Val ue annotation will be used.

Example 4-15 shows how to define your mapping information in EclipseLink's OXM
metadata format.

Example 4-13 Sample XML Schema

<?xm version="1.0" encodi ng="UTF-8"?>
<xsd: schema xm ns: xsd="http://ww. w3. or g/ 2001/ XM.Schema" >

<xsd: el ement nane="phone- number" type="xsd:string"/>

</ xsd: schena>

Example 4-14 Using the @XmlValue Annotation
package exanpl e;
import javax.xnl.bind. annotation.*;

@m Root El ement ( name="phone- nunber")
@m Accessor Type( Xm AccessType. FI ELD)
public class PhoneNumber {

@m Val ue

private String nunber;
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Example 4-15 Defining the Mapping

<j ava-type nanme="PhoneNurber">
<xm -root - el enent nane="phone- nunber"/ >
<java-attributes>
<xm -val ue java-attribute="nunber"/>
</java-attributes>
</java-type>

Mapping to a Specified Schema Type

In most cases, EclipseLink can determine the target format in the XML document.
However, there are cases where you must specify which one of a number of possible
targets EclipseLink should use. For example, a java. util. Cal endar could be
marshalled to a schema dat e, ti ne, or dat eTi me node, or a byt e[] could be
marshalled to a schema hexBi nary or base64Bi nary node.

The XML schema in Example 4-16 and Figure 4-6 an XML direct mapping from a
Calendar object in Java to a date field in XML.

Figure 4-6 XML Direct Mapping to a Specific Schema Type

Customer <customer>
hireDate = Calendar ————— <hire-date>2010-12-17-05:00</hire-date>
</customer=>

Example 4-17 shows how to annotate your Java class to obtain this mapping with
EclipseLink. Here, the @m SchenmaType is used to specify the datatype that will appear
in the marshalled XML.

Example 4-18 shows how to define your mapping information in EclipseLink's OXM
metadata format.

Example 4-16 Sample XML Schema

<?xm version="1.0" encodi ng="UTF-8"?>
<xsd: schema xm ns: xsd="htt p://ww. w3. or g/ 2001/ XM_Schenma" >

<xsd: el ement name="custoner" type="custoner-type"/>
<xsd: conpl exType nane="cust oner-type">
<xsd: sequence>
<xsd: el ement nanme="hire-date" type="xsd:date"/>
</ xsd: sequence>
</ xsd: conpl exType>

</ xsd: schema>
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Example 4-17 Using the @XmISchemaType Annotation
package exanpl e;
i mport javax.xnl.bind.annotation.*;

@ Root El enent
@m Accessor Type( Xm AccessType. FI ELD)
public class Custoner {
@m El enent (nanme="hire-date")
@m SchemaType(nane="dat e")
private Cal endar hireDate;

Example 4-18 Defining the Mapping

<j ava-type nanme="Cust oner" >
<xm -root - el enent name="cust oner"/>
<java-attributes>
<xni -el ement java-attribute="hireDate" name="hire-date">
<xnl - schema-type nanme="date"/>
</xm - el ement >
</java-attributes>
</java-type>

Using Java Type Adapters

Example 4-19 and Figure 4-7 illustrate XML direct mappings to two different text nodes

ORACLE

of different binary types.

Figure 4-7 XML Direct Mappings to Different Text Nodes of Different Binary
Types

XPath = picture/text()

Customer <customer>

picture = bytef] <picture>A9FDB4E 12C</picture>

resume = byte(] <resume>R0IGODIhcg</resume=
</customer=

XPath = resume/text()

Example 4-20 shows how to annotate your Java class to obtain this mapping with
EclipseLink. By default, JAXB will marshall byt e[] to base64Bi nary, so nothing
special is needed for the resume mapping. To map to a hexBinary field, the

@m SchemaType annotation specifies the XML type, while @ JavaTypeAdapt er
specifies the adapter class that will be responsible for converting the value (in this
case, the built-in JAXB HexBi nar yAdapt er).
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Example 4-21 shows how to define your mapping information in EclipseLink's OXM
metadata format.

Example 4-19 Sample XML Schema

<?xm version="1.0" encodi ng="UTF-8"?>
<xsd: schema xm ns: xsd="htt p://ww. w3. or g/ 2001/ XM_Schema" >

<xsd: el ement name="cust onmer" type="custoner-type"/>

<xsd: conpl exType nane="cust oner-type">
<xsd: sequence>
<xsd: el ement name="resune" type="xsd: base64Bi nary"/>
<xsd: el ement name="picture" type="xsd: hexBi nary"/>
</ xsd: sequence>
</ xsd: conpl exType>

</ xsd: schena>

Example 4-20 Using the @XmISchemaType and @XmlJavaTypeAdapter
Annotations

package exanpl e;
inport javax.xnl.bind. annotation.*;

@ Root El ement
@m Accessor Type( Xm AccessType. FI ELD)
public class Customer {

private byte[] resune;

@m SchemaType( nane="hexBi nary")
@m JavaTypeAdapt er ( HexBi nar yAdapt er . cl ass)
private byte[] picture;

Example 4-21 Defining the Mapping

<j ava-type nane="Custoner">
<xm -root - el enent nane="cust oner"/>
<java-attributes>
<xnl -el ement java-attribute="resunme"/>
<xnl -el ement java-attribute="picture">
<xnl - schema-type nane="hexBi nary"/>
<xnl -j ava-type- adapt er
val ue="j avax. xn . bi nd. annot ati on. adapt er s. HexBi nar yAdapter"/ >
</ xm - el ement >
</java-attributes>
</java-type>
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Mapping with a Simple Type Translator

If the type of a node is not defined in your XML schema, you can configure an XML
direct mapping to use the xsi : t ype attribute to provide type information.

Given the XML schema in Example 4-22, Figure 4-8 illustrates a Java class that can
be mapped to a corresponding XML document.

Figure 4-8 Sample Java Class

FPhoneiNumber

areaCode: Object
number: Cbject

Figure 4-9 illustrates an XML direct mapping with a simple type translator in an XML
document that conforms to the schema above.

Figure 4-9 XML Direct Mapping with Simple Type Translator

PhoneMNumber <phone-number>
areaCods = 613 €———— 3 <area-code xsi type="xsd:int">613</area-code>
number = "KL51234" €——— 3 <number xsi type="xsdstring">KL51234</number>

</phone-number= y

Example 4-23 shows how to annotate your Java class to obtain this mapping with
EclipseLink.

Example 4-24 shows how to define your mapping information in EclipseLink's OXM
metadata format.

Example 4-22 Sample XML Schema

<?xm version="1.0" encodi ng="UTF-8"?>
<xsd: schema xnm ns: xsd="htt p://ww. w3. or g/ 2001/ XM_.Schenma" >

<xsd: el ement nanme="phone- nunber" type="phone- nunber-type"/>

<xsd: conpl exType nane="phone- nunber-type">
<xsd: sequence>
<xsd: el ement nanme="area-code" type="anySi npl eType"/>
<xsd: el ement nanme="nunber" type="anySi npl eType"/>
</ xsd: sequence>
</ xsd: conpl exType>

</ xsd: schema>
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Example 4-23 Sample Mapping

package exanpl e;
i mport javax.xnl.bind.annotation.*;

@m Root El ement ( name="phone- nunber")
public class PhoneNunber {
@m El enent (nane="ar ea- code")
private Chject areaCode;

private Object nunber;

Example 4-24 Sample XML Mapping

<j ava-type nane="PhoneNurmber" >
<xni - root - el ement name="phone- nunber"/>
<java-attributes>
<xn -el ement java-attribute="areaCode" nanme="area-code"/>
<xnl -el ement java-attribute="nunber"/>
</java-attributes>
</java-type>

Mapping Collections of Simple Values

This section demonstrates several ways to map a collection of simple Java values
directly to XML text nodes.

*  Mapping to Text Nodes
* Mapping to Text Nodes with a Grouping Element
* Mapping to a List Element

*  Mapping a Collection of XmlAttributes or XmlValues

Mapping to Text Nodes

ORACLE

Given the XML schema in Example 4-25, Figure 4-10 illustrates the mapping of a Java
collection to elements in a corresponding XML document.

Figure 4-10 XML Direct Collection Mapping to Text Nodes

Customer <customer>
emailAddresss = List<String> —‘:: <email-address>janed@example.com</email-address>
<email-address>jdoe@example.com</email-address> ]
</customer
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Example 4-26 shows how to annotate your Java class to obtain this mapping with
EclipseLink. All that is needed is the standard JAXB @l El ement annotation.

Example 4-27 shows how to define your mapping information in EclipseLink's OXM
metadata format.

Example 4-25 Sample XML Schema

<?xm version="1.0" encodi ng="UTF-8"?>
<xsd: schema xm ns: xsd="htt p: //ww. w3. or g/ 2001/ XM_Schema" >

<xsd: el ement name="cust onmer" type="custoner-type"/>

<xsd: conpl exType nane="cust oner-type">
<xsd: sequence>
<xsd: el ement name="emai | - address" type="xsd:string" m nCccurs="0"
maxCccur s="unbounded"/ >
</ xsd: sequence>
</ xsd: conpl exType>

</ xsd: schena>

Example 4-26 Using the @XmIElement Annotation

package exanpl e;
import javax.xn .bind. annotation.*;

@ Root El enent
@m Accessor Type( Xm AccessType. FI ELD)
public class Customer {
@ El enent (name="emuai | - addr ess")
private List<String> enail Address;

Example 4-27 Sample XML Mapping

<j ava-type nane="Custoner">
<xm -root - el enent nane="cust oner"/>
<java-attributes>
<xnl -el ement java-attribute="enmail Addresses" name="enuil -address"/>
</java-attributes>
</java-type>

Mapping to Text Nodes with a Grouping Element

Given the XML schema in Example 4-28, Figure 4-11 illustrates the mapping of a Java
collection to elements in a corresponding XML document, using a grouping element to
organize the elements of the collection.
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Figure 4-11 XML Direct Collection Mapping to Text Nodes with a Grouping
Element

<customer=
Customer <email-addresses>

emailAddresss = List<String>—|:: <email-address>janed@example. com</email-address=>
<email-address=>jdoe@example.com</email-address=>

</email-addresses>
</customer

Example 4-29 shows how to annotate your Java class to obtain this mapping with
EclipseLink. We specify the grouping element with the @m El enent W apper
annotation.

Example 4-30 shows how to define your mapping information in EclipseLink's OXM
metadata format.

Example 4-28 Sample XML Schema

<?xm version="1.0" encodi ng="UTF-8"?>
<xsd: schema xm ns: xsd="http://ww. w3. or g/ 2001/ XM_.Schema" >

<xsd: el ement name="custoner" type="custoner-type"/>

<xsd: conpl exType nane="cust oner-type">
<xsd: sequence>
<xsd: el ement nanme="enai | - address" type="xsd:string" m nCccurs="0"
maxCQccur s="unbounded" / >
</ xsd: sequence>
</ xsd: conpl exType>

</ xsd: schema>

Example 4-29 Using the @XmlElementWrapper Annotation

package exanpl e;
import javax.xni.bind. annotation.*;

@ Root El enent

@ Accessor Type( Xm AccessType. FI ELD)

public class Customer {
@ El enent (name="emai | - addr ess")
@m El enent W apper (nanme="emai | - addr esses")
private List<String> email Addresses;

Example 4-30 Sample XML Mapping

<j ava-type nanme="Cust oner">
<xm -root - el enent name="cust oner"/>
<java-attributes>
<xm -el ement java-attribute="enail Addresses" name="enmai| -address">
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<xnl - el ement - wr apper nane="enai | - addr esses"/ >
</xm - el ement >
</java-attributes>
</java-type>

Mapping to a List Element

ORACLE

Given the XML schema in Example 4-31, Figure 4-12 illustrates a mapping to an
xsd: li st type in a corresponding XML document. Using this mapping, you can
represent the collection of simple Java objects as a St ri ng of white space delimited
tokens in XML. Here, the tasks list contains three entries: Design, Code and Test.

Figure 4-12 XML Direct Mapping to a List Field

Employee <employee>
tasks = List<String> » <tasks>Design Code Test</tasks>
</employee>

Example 4-32 shows how to annotate your Java class to obtain this mapping with
EclipseLink.

Example 4-33 shows how to define your mapping information in EclipseLink's OXM
metadata format.

Example 4-31 Sample XML Schema

<?xm version="1.0" encodi ng="UTF-8"?>
<xsd: schema xm ns: xsd="http://ww. w3. or g/ 2001/ XM.Schema" >

<xsd: el ement nane="enpl oyee" type="enpl oyee-type"/>
<xsd: conpl exType nane="enpl oyee-type">
<xsd: sequence>
<xsd: el ement name="t asks" type="tasks-type"/>
</ xsd: sequence>
</ xsd: conpl exType>
<xsd: si npl eType name="t asks-type">
<xsd:list itenType="xsd:string"/>
</ xsd: si npl eType>

</ xsd: schena>

Example 4-32 Using the @XmlList Annotation
package exanpl e;
import javax.xni.bind. annotation.*;

@ Root El enent
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@m Accessor Type( Xm AccessType. FI ELD)
public class Enployee {

@m Li st

private List<String> tasks;

Example 4-33 Sample XML Mapping

<j ava-type nane="Enpl oyee">
<xm -root - el ement name="enpl oyee"/ >
<java-attributes>
<xm -el ement java-attribute="tasks" xm-list="true"/>
</java-attributes>
</java-type>

Mapping a Collection of XmlAttributes or XmlValues

ORACLE

@ Li st can also be used in conjunction with @m At tri but e or @nl Val ue, as
shown in Example 4-34. The collection will be represented as a space-separated
string in the attribute.

Example 4-34 Java Annotations

package exanpl e;
i mport javax.xn.bind. annotation.*;

@ Root El enent
@ Accessor Type( Xm AccessType. FI ELD)
public class Customer {

@nm Attribute

@Xni Li st

private List<lnteger> ids;

}
package exanpl e;
i mport javax.xm .bind. annotation.*;

@ Root El enent ( name="phone- numbers")
@ Accessor Type( Xm AccessType. FI ELD)
public class PhoneNunbers {

@ni Val ue

@i Li st

private List<String> nunbers;
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Example 4-35 EclipseLink OXM Metadata

<j ava-type nane="Cust oner">
<xm -root - el ement name="cust omer"/>
<java-attributes>
<xm -attribute java-attribute="ids" xm-list="true"/>
</java-attributes>
</java-type>

<j ava-type nane="PhoneNunbers">
<xm -root - el enent nane="phone- nunbers"/ >
<java-attributes>
<xm -val ue java-attribute="nunbers" xm-list="true"/>
</java-attributes>
</java-type>

Example 4-36 Example XML Documents

<custoner ids="726 1982 1989 2991"/>

<phone- nunber s>6132883982 6139828817 18882982298</ phone- nunber s>

Multiple Mappings for a Single Property

Standard JAXB can have at most one mapping per Java field. Since EclipseLink
MOXYy 2.3, multiple mappings can be created for a single property using OXM
metadata, with the caveat that at most one mapping will be readable (the rest will be
"write-only").

Example

This example will use the following Java class:

Example 4-38 shows how to define multiple mappings for the curr encyPai r Code in
EclipseLink's OXM metadata format. Note that the second mapping has specified
wite-only="true".

Example 4-37 Sample Java Class
package exanpl e;

import javax.xn .bind. annotation.*;
@ Root El enent

@m Accessor Type( Xm AccessType. FI ELD)
public class Custonmuot eRequest {

private int requestld;

private String currencyPair Code;
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Example 4-38 Sample XML Schema

<j ava-type nane="Cust omQuot eRequest ">
<xm -root - el ement />
<java-attributes>
<xm -el ement java-attribute="requestld" name="id"/>
<xm -attribute java-attribute="currencyPairCode" xnl-path="reg/info/instrnt/
@yn'/ >
<xm -attribute java-attribute="currencyPairCode" xnl-path="req/info/leg/token/
@ym' wite-only="true"/>
</java-attributes>
</java-type>

XML Output

Example 4-39 shows an example Cust onmuot eRequest marshalled to XML.

Example 4-39 Resulting XML

<?xm version="1.0" encodi ng="UTF-8"?>
<cust omQuot eRequest >
<i d>881</i d>

<r eq>
<i nf o>
<instrm syms" CAD USD'/ >
<l eg>
<t oken syn¥" CAD/ USD'/ >
</l eg>
</info>
</reg>
</ cust omQuot eRequest >

Mapping Enums

Java enums can be mapped to XML using the @m Enumand @n Enunval ue
annotations.

Mapping Enums using Constant Names

ORACLE

The following schema demonstrates an XML enumeration:

If your enumconstant names themselves are sufficient for the XML representation, you
can simply use the @nl Enumannotation:

Example 4-42 shows how to define this mapping in EclipseLink OXM Metadata:
When marshalled to XML, a Customer would look like this:
<cust oner >

<t ype>NEW CUSTOMVER</ t ype>
</ cust oner >
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Example 4-40 Sample XML Schema

<xs: si npl eType name="Cust oner Type" >
<xs:restriction base="xs:string"/>
<xs: enuneration val ue="PROMO CUSTOVER'/ >
<xs: enuneration val ue="NEW CUSTOVER'/ >
<xs:enuneration val ue="VIP"/>
<xs:enuneration val ue="NORMAL"/ >
</xs:restriction>
</ xs: si npl eType>

Example 4-41 Using the @XmIEnum Annotation

package exanpl e;
i mport javax.xn.bind. annotation.*;

@ Root El enent
@ Accessor Type( Xm AccessType. Fl ELD)
public class Customer {
private CustomerType type = Customer Type. NEW CUSTOMVER,;

@m Enunm( String. cl ass)
private enum Custoner Type { PROMO CUSTOMER, NEW CUSTOMER, VI P, NORMAL }

Example 4-42 Sample XML Mapping

<xnl - enums>
<xm - enum j ava- enun" Cust omer Type" val ue="java.lang. String">
<xnl - enum val ue j ava- enum val ue="PROVO_CUSTOMER' >PROMO_CUSTOMER</ xni - enum
val ue>
<xm - enum val ue java-enum val ue="NEW CUSTOMER' >NEW CUSTOMVER</ xm - enum val ue>
<xm - enum val ue java-enum val ue="VI P">VI P</xm - enum val ue>
<xm - enum val ue java-enum val ue="NORMAL" >NORMAL</ xni - enum val ue>
</ xm - enune
</ xm - enums>

<j ava-types>
<java-type name="Custoner">
<xni -root - el ement name="cust oner"/>
<java-attributes>
<xnl -el ement java-attribute="type" type="CustonerType"/>
</java-attributes>
</java-type>
</java-types>

Mapping Enums to Custom XML Values

ORACLE

Given the following XML schema enumeration:

To model this in Java, the @ EnunVal ue annotation is used to provide an XML value
for each enumconstant:
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Example 4-45 shows how to define this mapping in EclipseLink OXM Metadata:

When marshalled to XML, a new Customer would look like this:

<cust oner>
<type>2</type>
</ cust oner >

Example 4-43 Sample XML Schema

<xs: si npl eType name="Cust oner Type" >
<xs:restriction base="xs:int">
<xs:enuneration value="1"/>
<xs:enuneration value="2"/>
<xs:enuneration value="3"/>
<xs:enuneration value="4"/>
</xs:restriction>
</ xs: si npl eType>

Example 4-44 Using the @XmIEnumValue Annotation

package exanpl e;

import javax.xnl.bind. annotation.*;

@ Root El enent

@ Accessor Type( Xm AccessType. FI ELD)

public class Customer {
private Customer Type type = Custoner Type. NEW CUSTOMER;
@ Enun( | nt eger. cl ass)

private enum Custoner Type {
@m Enunval ue("1") PROVD CUSTOVER,

@ Enunval ue("2") NEW CUSTOMER,
@ Enunval ue("3") VIP,
@ Enunval ue("4") NORMAL;

Example 4-45 Sample XML Mapping

<xnl - enuns>
<xni - enum j ava- enum=" Cust omer Type" val ue="j ava. | ang. | nt eger" >
<xnl - enum val ue j ava- enum val ue="PROVO_CUSTOMER' >1</ xnl - enum val ue>
<xnl - enum val ue j ava- enum val ue="NEW CUSTOVER" >2</ xm - enum val ue>
<xm - enum val ue java-enum val ue="VI P">3</xn - enum val ue>
<xm - enum val ue java-enum val ue="NORMAL" >4</xni - enum val ue>
</ xm - enune
</ xm - enuns>

<j ava-types>
<j ava-type name="Custonmer">
<xm -root - el enent name="cust oner"/>
<java-attributes>
<xnl -el ement java-attribute="type" type="CustonerType"/>
</java-attributes>
</java-type>
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</java-types>
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Mapping Special Schema Types

This chapter includes the following sections:
e Mapping Dates and Times

e Mapping to a Union Field

e Binary Types

Mapping Dates and Times

You can use the @ SchemaType annotation to customize the XML representation of
date and time information. Additionally, EclipseLink MOXy supports the following types
which are not covered in the JAXB specification (JSR-222):

e java.sql.Date
e java.sql.Tine
e java.sql.Tinmestanm

The following XML schema contains a date-of-birth element of type xsd: dat e:

Example 5-1 Sample XML Schema

<?xm version="1.0" encodi ng="UTF-8"?>
<xsd: schema xm ns: xsd="htt p://ww. w3. or g/ 2001/ XM_Schema" >
<xsd: el ement nane="cust oner">
<xsd: conpl exType>
<xsd: sequence>
<xsd: el ement nanme="date-of -birth" type="xsd:date" m nCccurs="0"/>
</ xsd: sequence>
</ xsd: conpl exType>
</ xsd: el ement >
</ xsd: schema>

Understanding the Generated Model

ORACLE

The JAXB XML Schema to Java compiler (XJC) can be used to generate a class
model from the sample schema. For example:

> xjc -d output-dir -p exanple date.xsd

will generate the following Customer class:
Notice that:

e The dateO'Birth property is of type j avax. xni . dat at ype. XMLG egor i anCal endar
e The dateO Birt h property uses the @m SchemaType annotation
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Some Java data types (like XMLGregorianCalendar) have multiple XML
representations (such as xsd: dat e, xsd: ti me, or xsd:dateTime). Use
@m SchemaType to select the appropriate representation.

Example 5-2 Sample Customer Class

package exanpl e;

i mport javax.xnl.bind.annotation. Xm AccessType;

i mport javax.xnl.bind. annotation. Xm Accessor Type;
i mport javax.xnl.bind.annotation. Xn El enent;

i mport javax.xnl . bind.annotation. Xm Root El enent ;
i mport javax.xnl.bind. annotation. Xm SchenaType;

i mport javax.xnl.bind.annotation. Xn Type;

i mport javax.xnl.datatype. XM.G egori anCal endar;

@m Accessor Type( Xm AccessType. FI ELD)

@m Type(name = "", propOrder = {"dateCfBirth"})
@m Root El ement (name = "cust omer")

public class Custoner {

@m El enent (nane = "date-of-birth")
@ SchemaType(name = "date")
protected XM.G egori anCal endar dateOrBirth;

public XM.GregorianCal endar getDateOfBirth() {
return datedfBirth;

}

public void setDateO Birth(XM.G egorianCal endar val ue) {
this.dateOfBirth = val ue;

}

Using a Different Date (or Calendar) Property

ORACLE

By default, the JAXB XML schema to Java compiler (XJC) generates a property of
type XMLG egor i anCal endar . However, you can easily change thisto j ava. util.Date
orjava.util.Cal endar, as shown in Example 5-3:

Example 5-3 Using java.util.Date
package bl og. date;
import java.util.Date;

import javax.xm .bind. annotation. Xm AccessType;

i mport javax.xnl.bind. annotation. Xm Accessor Type;
import javax.xm .bind. annotation. Xm El enent;

i mport javax.xnl .bind. annot ation. Xm Root El enent ;
import javax.xm .bind. annotation. Xm SchemaType;

@ Accessor Type( Xm AccessType. Fl ELD)
@ Root El enent (name = "cust omer")
public class Customer {

@ El enent (name = "date-of -birth")
@ SchemaType(name = "date")
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protected Date dateCfBirth;

public Date getDateOfBirth() {
return dateOBirth;

}

public void setDateCfBirth(Date value) {
this.dateOBirth = val ue;

}
}

Mapping to a Union Field

The following XML schema and class diagram show a typical use of an XML Schema
Union:

Figure 5-1 Mapping to a Union Field

ChUEtDSr_‘ier_ Obiect When using a union field, the
shoesiZe: Ubjec corresponding attribute must be
able to store all possible values.

Figure 5-2 illustrates a mapping to a union field in an XML document that conforms to
the example schema. When EclipseLink unmarshalls the XML document, it tries each
of the union types until it can make a successful conversion. The first schema type in
the union is xsd: deci mal . Because 10.5 is a valid decimal, EclipseLink converts the

value to the appropriate type.

Figure 5-2 Mapping to a Union Field in an XML Document

Customer <customer=
shoeSize = 10.5 ——» <shoe-size>10.5</shoe-size>
</customer=>

In Figure 5-3, the value M is not a valid xsd: deci mal type, so the next union type is
tried, xsd: string.
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Figure 5-3 Mapping to a Union Field

Customer <customer=
shoeSize = "M" <€ » <shoe-size>M</shoe-size>
</customer>

Currently, EclipseLink does not support the mapping of Unions using Annotations or
OXM Metadata. However, an EclipseLink XML Customizer can be used to create the

mapping.

First, we annotate the shoeSi ze attribute with @ Tr ansi ent, to avoid automatically
generating a mapping for it. We also include an @n Cust oni zer annotation; the
Cust oner Cust om zer class will create the Union mapping in code.

The Cust oner Cust omi zer class can be used to manually add a mapping to the
shoeSi ze attribute. In Example 5-6, an XM_Uni onFi el d is configured on the mapping,
and the possible Union member types are added by calling addSchemaType() :

Example 5-4 XML Schema Union

<?xm version="1.0" encodi ng="UTF-8"?>
<xsd: schema xni ns: xsd="htt p: //ww. w3. or g/ 2001/ XM_Schenma" >
<xsd: el ement nanme="custoner" type="custoner-type" />
<xsd: conpl exType nanme="cust oner-type">
<xsd: sequence>
<xsd: el ement nanme="shoe-si ze" type="size-type" />
</ xsd: sequence>
</ xsd: conpl exType>
<xsd: si npl eType nane="si ze-type">
<xsd: uni on nenber Types="xsd: deci mal xsd:string" />
</ xsd: si npl eType>
</ xsd: schema>

Example 5-5 Using an EclipseLink Customizer

package exanpl e;

import javax.xni.bind. annotation.*;
import org.eclipse.persistence.oxm annotations. *;

@ Root El enent
@m Accessor Type( Xm AccessType. Fl ELD)
@ Cust om zer ( Cust onmer Cust omi zer . cl ass)
public class Customer {
@n Transi ent
private Object shoeSize;
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Example 5-6 Mapping a Union Field

package exanpl e;

i mport org.eclipse. persistence. config. Descri ptor Cust om zer;
i mport org.eclipse. persistence. descriptors. d assDescriptor;
i mport org.eclipse. persistence. oxm *;

public class CustomerCustom zer inplements DescriptorCustonizer {

@verride

public void custoni ze(C assDescriptor descriptor) throws Exception {
XMLDi r ect Mappi ng shoeSi zeMappi ng = new XM.Di r ect Mappi ng();
shoeSi zeMappi ng. set At tri but eNanme(" shoeSi ze");

XMLUni onFi el d shoeSi zeFi el d = new XM.Uni onFi el d();
shoeSi zeFi el d. set XPat h("shoe-si ze/text()");

shoeSi zeFi el d. addSchemaType( XM.Const ant s. DECI MAL_QNANE) ;
shoeSi zeFi el d. addSchemaType( XM.Const ant s. STRI NG_QNAME) ;
shoeSi zeMappi ng. set Fi el d(shoeSi zeFi el d) ;

descri pt or. addVappi ng( shoeSi zeMappi ng) ;

Understanding Conversion Order

The order of the calls to addSchenaType() is important; when converting an XML value
into Java, EclipseLink will attempt the conversions in the order that they were added to
the field, and return as soon as a successful conversion is made. For example, when
unmarshalling a shoeSi ze of 10.5:

shoeSi zeFi el d. addSchemaType( XM_Const ant s. DECl MAL_QNAME) ;
shoeSi zeFi el d. addSchemaType( XM_Const ant s. STRI NG_QNAME) ;

A Bi gDeci mal will be created to store the value. If, however, your XMLUnionField was
set up like this:

shoeSi zeFi el d. addSchemaType( XM.Const ant s. STRI NG_QNAVE) ;
shoeSi zeFi el d. addSchemaType( XM.Const ant s. DECI MAL_QNAVE) ;

The shoeSize value will be a String ("10.5").

Customizing Conversion Classes

ORACLE

EclipseLink uses a set of default conversions to create a value for the Java attribute (in
this case, xsd: deci mal will be converted into a Bi gDeci mal ). You can override this
behavior in Java code using the XMLUnionField method addConversion. For example,
if you want your Java object to store shoeSi ze as a Fl oat :
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shoeSi zeFi el d. addConver si on( XM_Const ant s. DECl MAL_QNAME, Fl oat. cl ass);

Binary Types

There are additional items to consider when mapping to binary type fields, such as
byte[] orByte[].

Specifying Binary Formats Base64 and Hex

EclipseLink supports marshalling and unmarshalling binary data in two different
representation formats: base64Bi nary (default) and hexBi nary. You can specify the
desired binary format using the @m SchemaType annotation, or <xm - schena-t ype>
element in EclipseLink OXM. The examples below shows the result of marshalling the
same byt e[] to each of these formats.

Bi naryData b = new BinaryData();
b. hexBytes = new byte[] {2, 4,8, 16, 32, 64} ;
b. base64Byt es = b. hexBytes;

j axbCont ext . creat eMarshal | er (). marshal (b, Systemout);

Example 5-7 Annotations

package exanpl e;
import javax.xni.bind. annotation.*;

@ Root El enent
public class BinaryData {

@ SchemaType( nane="hexBi nary")
public byte[] hexBytes;

@ SchemaType( nane="hase64Bi nary")
public byte[] base64Bytes;

Example 5-8 EclipseLink OXM

<j ava-type name="exanpl e. Bi naryData">
<xnl -root - el enent />
<java-attributes>
<xm -el ement java-attribute="hexBytes">
<xm - schema-type nanme="hexBi nary"/>
</ xm - el ement >
<xm -el ement java-attribute="base64Bytes">
<xm - schema-type nanme="bhase64Bi nary"/>
</ xm - el ement >
</java-attributes>
</java-type>
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Example 5-9 Output

<?xm version="1.0" encodi ng="UTF-8"?>
<bi nar yDat a>
<hexByt es>020308102040</ hexByt es>
<base64Byt es>AgM ECBA</ base64Byt es>
</ bi nar yDat a>

Understanding byte[] versus Byte|[]

Chapter 5
Binary Types

Unlike other Java primitive/wrapper types, EclipseLink differentiates between byt e[ |
(primitive) and Byt e[] (wrapper) data types. By default, byte[] will marshal to a
single element or attribute, whereas Byt e[ ] will marshal each byt e as its own element,

as illustrated by the following example:

Bi naryData b = new BinaryData();

b.primtiveBytes = new byte[] {34,45,56, 67,78, 89,89, 34, 23,12, 12, 11, 2};

b. byte(hj ects = new Byte[] {23,1,112,12,1,64,1, 14,3, 2};

j axbCont ext . creat eMarshal | er (). marshal (b, System out);

Example 5-10 Using byte[] and Byte[]

package exanpl e;
import javax.xn .bind. annotation.*;

@m Root El ement
public class BinaryData {

public byte[] primtiveBytes;
public Byte[] byte(njects;

Example 5-11 Output

<?xm version="1.0" encodi ng="UTF-8"?>
<bi nar yDat a>
<prinitiveBytes>li04Q05Z\W5l XDAWLAg==</prim tiveBytes>
<hyt ethj ect $>23</ byt eQhj ect s>
<byt ethj ect s>1</ byt eChj ect s>
<byt e(hj ect s>112</ byt ethj ect s>
<byt ethj ect s>12</ byt eQhj ect s>
<byt ehj ect s>1</ byt eChj ect s>
<hbyt e(hj ect s>64</ byt eChj ect s>
<byt ej ect s>1</ byt eChj ect s>
<byt ethj ect s>14</ byt eQhj ect s>
<byt ehj ect s>3</ byt eChj ect s>
<byt ehj ect s>2</ byt eChj ect s>
</ bi nar yDat a>
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Working with SOAP Attachments

ORACLE

If you are using EclipseLink MOXy in a Web Services environment, certain types of
binary data may be created as an MTOM/XOP Attachment, instead of written directly
into an XML element or attribute. This is done as an optimization for large amounts of
binary data.

The following table shows the Java types that are automatically treated as
Attachments, along with their corresponding MIME type:

Table 5-1 Java Attributes Treated as Attachments
]

Java Type MIME Type
java.awt.Image image/gif
java.awt.Image image/jpeg
javax.xml.transform.Source text/xml
application/xml *
javax.activation.DataHandler *[*

" Note:

For more information on the basics of SOAP Attachments, see "Appendix H:
Enhanced Binary Data Handling" of the Java Architecture for XML Binding
(JAXB) Specification (http://jcp.org/en/jsr/detail ?id=222).

The following Java class contains two binary fields: a simple byte[], and a
java. awt . | mage. In a Web Services environment, the Image data will automatically be
created as an attachment.

Marshalling the object in Example 5-12 in a Web Services environment would look
something like Example 5-13 (the actual appearance will depend on your application
server's implementation of At t achrment Mar shal | er):

Example 5-12 Sample Java Class

package exanpl e;
inport java.aw .| mage;
i mport javax.xnl.bind.annotation.*;

@ Root El enent
public class BinaryData {

public byte[] bytes;

public I'mage photo;
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Example 5-13 Resulting XML
<?xm version="1.0" encodi ng="UTF-8"?>
<bi nar yDat a>

<byt es>l i 04Q05ZWSI XDAWLAg==</ byt es>

<phot 0>

<xop: I'nclude href="cid: 1" xm ns:xop="http://wwmv. w3. or g/ 2004/ 08/ xop/ i ncl ude"/ >
</ phot 0>

</ bi nar yDat a>

Using @XmlInlineBinaryData

If you would like to force your binary data to be written as an inline st ri ng in your
XML, you can annotate the field with the @nl | nl i neBi nar yDat a annotation:

This will result in an XML document like this:
<?xm version="1.0" encodi ng="UTF-8"?>
<bi nar yDat a>

<byt es>l i 04Q05ZWsI XDAWM_Ag==</ byt es>

<phot 0>/ 9j / 4AAQSkZJ RyABAGAAAQABAADY 2wBDAAGGBgcGBQYHB ... Af/ 2Q==</ phot 0>
</ bi nar yDat a>

Example 5-14 Using the @XmlinlineBinaryData Annotation

package exanpl e;
import java.aw .| mge;
i mport javax.xni.bind. annotation.*;

@ Root El enent
public class BinaryData {

public byte[] bytes;

@ I nlineBi naryDat a
public I mge photo;

Using @XmIMimeType

ORACLE

You can explicitly set the MIME Type for an binary field using the @m M neType
annotation. Your application's At t achnment Mar shal | er and At t achment Unnar shal | er
will be responsible for processing this information.

Example 5-15 Using the @XmIMimeType Annotation

package exanpl e;
inport java.awt .| mge;
import javax.xni.bind. annotation.*;

@ Root El enent
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public class BinaryData {
public byte[] bytes;

@m M neType("i mage/ gi f")
public | mage photo;
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Privately Owned Relationships

This chapter includes the following sections:

e Mapping Privately Owned One-to-One Relationships
e Mapping Privately Owned One-to-Many Relationships

Mapping Privately Owned One-to-One Relationships

This section demonstrates several ways to map a one-to-one relationship between
objects. By default, one-to-one relationships are privately-owned in JAXB — their XML
content will appear nested inside the owning element. For example, a Customer with
a one-to-one mapping to a PhoneNumber would be marshalled as:

Example 6-1 Sample XML Mapping

<cust oner >
<name>Bob Smit h</ name>
<i d>1982812</i d>
<phone- nunber >
<ar ea- code>613</ ar ea- code>
<nunber >5550210</ nunber >
<ext ensi on>20016</ ext ensi on>
</ phone- nunber >
</ cust oner >

Mapping to an Element

ORACLE

Given the XML schema in Example 6-2, Figure 6-1 illustrates a one-to-one (1:1)
relationship between two complex types.

Figure 6-1 One-to-one Relationship

Customer | <customers

phonelumber: PhoneNumber{‘—“F{phone—number>
<area-code>613</area-code>
<number>555-1111</number>
<extension=>1547</extension=

. </phone-number>

1:1 </customer

FPhoneMumber

areaCode: Integer

number: Integer

extension: Integer

6-1



ORACLE

Chapter 6
Mapping Privately Owned One-to-One Relationships

Example 6-3 shows how to annotate your Java class to obtain this mapping with
EclipseLink. The standard JAXB @m El enent annotation can be used to indicate that
the associated Java field should be mapped to an XML element.

# Note:

By default, JAXB will assume all fields on your Java object are

@ El enent s, so in many cases the annotation itself is not required. If,
however, you want to customize the Java field's XML name, you can specify
an @m El enent annotation with a name argument.

Example 6-4 shows how to define your mapping information in an EclipseLink's XML
Bindings document.

Example 6-2 Sample XML Schema

<?xm version="1.0" encodi ng="UTF-8"?>
<xsd: schema xm ns: xsd="htt p://ww. w3. or g/ 2001/ XM_Schenma" >

<xsd: el ement name="custoner" type="custoner-type"/>

<xsd: conpl exType nane="cust oner-type">
<xsd: el ement nane="phone-nunber" type="phone-type"/>
</ xsd: conpl exType>

<xsd: conpl exType nane="phone-type">
<xsd: el ement name="area-code" type="xsd:int"/>
<xsd: el ement name="nunber" type="xsd:int"/>
<xsd: el ement name="extension" type="xsd:int"/>
</ xsd: conpl exType>

</ xsd: schema>

Example 6-3 Using the @XmiIElement Annotation

package exanpl e;

i mport javax.xnl.bind.annotation.*;

@ Root El enent
@m Accessor Type( Xm AccessType. FI ELD)
public class Custoner {

}

@m El enent (name="phone- nunber")
private PhoneNunber phoneNunber;

package exanpl e;

i mport javax.xnl.bind.annotation.*;

@m Accessor Type( Xm AccessType. FI ELD)
public class PhoneNunber {

@m El enent (nanme="ar ea- code")
private Integer areaCode;
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private Integer nunber

private Integer extension

Example 6-4 Sample XML Mapping

<j ava-type nane="Cust oner">
<xm -root - el ement name="cust omer"/>
<java-attributes>
<xm - el ement java-attribute="phoneNunber" name="phone- nunber"
t ype="PhoneNunber "/ >
</java-attributes>
</java-type>

<j ava-type nane="PhoneNurber">
<java-attributes>
<xm -val ue java-attribute="areaCode" nane="area-code"
type="j ava.lang. | nteger"/>
<xm -val ue java-attribute="nunber" type="java.lang.|nteger"/>
<xm -val ue java-attribute="extension" type="java.lang.|nteger"/>
</java-attributes>
</java-type>

Using EclipseLink's @XmlPath Annotation

By default, your Java attributes will be mapped to XML based on their attributes Java
name, or by a name specified in an @ El ement annotation. This mapping is based
on XPath, and EclipseLink’'s @ Pat h annotation allows you to customize this
mapping. For example, you can use it to control the nesting of your elements in XML:

This will produce the following XML:

<cust oner >
<contact-info>
<phone- nunber >
<nunber >555- 631- 2124</ nunber >
</ phone- nunber >
</ contact-inf o>
</ cust oner >

You can also use @m Pat h to map to different occurrences of the same element in
XML, by index. For example:

will produce the following XML:

<cust oner >
<contact-info>
<phone>
<nunber >555- 631- 2124</ nunber >
</ phone>
<phone>
<nunber >555- 631- 8298</ nunber >
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</ phone>
</ contact -i nf 0>
</ cust oner >

For information on using XPath in your mappings, see Mapping Using XPath
Predicates.

Example 6-5 Using the @XmlIPath Annotation

package exanpl e;

i mport javax.xn .bind. annotation.*;
import org.eclipse.persistence.oxm annotations. *;

@ Root El enent
@ Accessor Type( Xm AccessType. Fl ELD)
public class Customer {
@ Pat h( " cont act - i nf o/ phone- number ")
private PhoneNunber phoneNunber;

Example 6-6 Using EclipseLink XML Bindings

<j ava-type nane="Custoner">
<xni -root - el ement nane="cust oner"/>
<java-attributes>
<xnl -el ement java-attribute="phoneNunber" nanme="phone- nunber"
t ype="PhoneNunber" xm - pat h="cont act - i nf o/ phone- nunber"/ >
</java-attributes>
</java-type>

Example 6-7 Using the @XmlPath Annotation

package exanpl e;

import javax.xnl.bind. annotation.*;
inport org.eclipse.persistence.oxm annotations. *;

@ Root El enent

@ Accessor Type( Xm AccessType. FI ELD)

public class Customer {
@ Pat h("cont act -i nf o/ phone[ 1] ")
private PhoneNunber homePhone;
@ Pat h("cont act -i nf o/ phone[ 2] ")
private PhoneNunber workPhone;

Mapping Privately Owned One-to-Many Relationships

This section illustrates how to map one-to-many relationships with EclipseLink.
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The schema in Example 6-8 a typical one-to-many (1:M) relationship between
Customer and PhoneNumber, as shown in Figure 6-2.

Figure 6-2 One-to-many Relationship

PhoneMumber
type = "home"
number = "555-1111

<customer>
<first-name>Jane</first-name>
<last-name>Doe</last-name>
<phone-number type="home">
<number=555-1111</number>
</phone-number=>
<phone-number type="cell">
<number>555-2222</number>
</phone-number>
</customer

Customer
firstName = "Jane"
lasthlame = "Doe"

FPhoneNumber
type = "cell"
number = "555-2222"

Example 6-8 Sample XML Mapping

<?xm version="1.0" encodi ng="UTF-8"?>
<xsd: schema xm ns: xsd="htt p://ww. w3. or g/ 2001/ XM_.Schena" >

<xsd: el ement name="custoner" type="custoner-type"/>

<xsd: conpl exType nane="cust oner-type">
<xsd: sequence>
<xsd: el ement nanme="first-nane" type="xsd:string"/>
<xsd: el ement nanme="| ast-nane" type="xsd:string"/>
<xsd: el ement nanme="phone-nunber" type="phone-type" m nCccurs="0"
maxCQccur s=" unbounded" / >
</ xsd: sequence>
</ xsd: conpl exType>

<xsd: conpl exType name="phone-type">
<xsd: sequence>
<xsd:attribute name="type" type="xsd:string"/>
<xsd: el ement nanme="nunmber" type="xsd:int"/>
</ xsd: sequence>
</ xsd: conpl exType>

</ xsd: schema>
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Mapping to Elements

ORACLE

Example 6-9 shows how to annotate your Java class to obtain this mapping with
EclipseLink. The standard JAXB @Xnl El enent annotation, when used on a Collection
or array field, can achieve this.

Example 6-10 shows how to define your mapping information in EclipseLink's OXM
metadata format.

Example 6-9 Using the @XmiIElement Annotation

package exanpl e;
i mport javax.xm.bind. annotation.*;

@ Root El enent
@ Accessor Type( Xm AccessType. Fl ELD)
public class Customer {
@ El enent (name="first-name")
private String firstNang;
@ El enent (name="1 ast - nane")
private String |astName;
@ El enent (name="phone- nunber")
private List<PhoneNumber> phoneNunbers;

}
package exanpl e;

i mport javax.xn .bind. annotation.*;
i mport org.eclipse.persistence.oxm annotations. *;

@ Accessor Type( Xm AccessType. Fl ELD)
public class PhoneNunber {

@nm Attribute

private String type;

private Integer nunber;

Example 6-10 Sample XML Mapping

<j ava-type nane="Custoner">
<xni -root - el ement nanme="cust oner"/>
<java-attributes>
<xnl -el ement java-attribute="firstNane" nanme="first-nane"
type="java.lang. String"/>
<xnl -el ement java-attribute="|astName" nanme="|ast - name"
type="java.lang. String"/>
<xnl -el ement java-attribute="phoneNunbers" nanme="phone- nunber"
type="PhoneNunber" container-type="java.util.ArrayList"/>
</java-attributes>
</java-type>

<j ava-type nane="PhoneNurmber" >
<java-attributes>
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<xm -attribute java-attribute="type" type="java.lang. String"/>
<xnl -val ue java-attribute="nunber" type="java.lang.|nteger"/>
</java-attributes>
</java-type>

Grouping Elements using the @XmlIElementWrapper Annotation

To make the elements of the Collection appear inside a grouping element, you can
use @m El ement W apper:

This will produce the following XML:

<cust oner >
<first-name>Bob</first-name>
<l ast - name>Sni t h</ | ast - name>
<phone- nunber s>
<phone- nunber type="Hone" >
<nunber >5559827222</ nunber >
</ phone- nunber >
<phone- nunber type="Wrk">
<nunber >5558872216</ nunber >
</ phone- nunber >
</ phone- nunber s>
</ cust omer >

Example 6-11 Using the @XmlElementWrapper Annotation

package exanpl e
i mport javax.xn.bind. annotation.*;

@< Root El enent
@m Accessor Type( Xm AccessType. Fl ELD)
public class Customer {
@ El enent (name = "phone- nunber")
@ El enent W apper (name="phone- nunbers")
private List<PhoneNunber> phoneNunbers
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Mapping Shared Reference Relationships

This chapter includes the following sections:
e Understanding Keys and Foreign Keys
e Mapping Single Key Relationships

e Mapping Composite Key Relationships

*  Mapping Bidirectional Relationships

Understanding Keys and Foreign Keys

EclipseLink supports shared reference keys and foreign keys through:
* Single key

*  Composite Key

* Embedded Key Class

Mapping Single Key Relationships

ORACLE

To model non-privately-owned relationships, your "target” objects must have IDs
(keys) defined, and your "source” object must use these IDs to map the relationship.

Relationships represented with keys use the @nl | Dand @m | DREF annotations.
Although the JAXB specification requires that the property marked with @m | D be a
String, MOXy JAXB does not enforce this restriction.

In Example 7-1, each Employee has one manager but multiple reports.

The following example shows how to define this mapping information in EclipseLink's
OXM metadata format.

This would produce the following XML:

<company>
"1" nanme="Jane Doe">
<report>2</report>
<report>3</report>
</ enpl oyee>
"2" name="John Smith">
<manager >1</ manager >
</ enpl oyee>
"3" nanme="Anne Jones">
<manager >1</ manager >
</ enmpl oyee>

</ conpany>

The manager and reports elements contain the IDs of the Employee instances they
are referencing.
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Example 7-1 Using the @XmlID and @XmIIDREF Annotations
package exanpl e;
i mport javax.xnl.bind.annotation.*;

@m Accessor Type( Xm AccessType. FI ELD)
public class Enployee {

@m Attribute

@nID

private Integer id;

@m Attribute
private String nane;

@m | DREF
private Enpl oyee manager;

@ El enent (nane="report")
@m | DREF
private List<Enployee> reports;

Example 7-2 Sample XML Mapping

<j ava-type nanme="Enpl oyee">
<java-attributes>
<xm -attribute java-attribute="id" type="java.lang.Integer" xm-id="true"/>
<xm -attribute java-attribute="name" type="java.lang. String"/>
<xn -el ement java-attribute="manager" type="nypackage. Enpl oyee" xm -
idref="true"/>
<xn -el ement java-attribute="reports" type="nypackage. Enpl oyee" contai ner-
type="java.util.ArrayList" xm-idref="true"/>
</java-attributes>
</java-type>

Using @XmlList

Because the @ | DREF annotation is also compatible with the @nl Li st annotation,

ORACLE

the Employee object could be modeled as:
This would produce the following XML:

<company>
<enpl oyee id="1" name="Jane Doe">
<reports>2 3</reports>
</ enpl oyee>
<enpl oyee id="2" name="John Smith">
<manager >1</ manager >
</ enpl oyee>
<enpl oyee id="3" name="Anne Jones">
<manager >1</ manager >
</ enpl oyee>
</ conpany>
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Example 7-3 Using the @XmiList Annotation

package exanpl e;
i mport javax.xnl.bind.annotation.*;

@m Accessor Type( Xm AccessType. FI ELD)
public class Enployee {

@nID
@m Attribute
private Integer id;

@m Attribute
private String nane;

@m | DREF
private Enpl oyee manager;

@m | DREF
@ Li st
private List<Enployee> reports;

Using the Embedded Key Class

ORACLE

With JAXB, you can derive an XML representation from a set of JPA entities, when a
JPA entity has an embedded ID class.

In Example 7-4, the Enpl oyeel d is the embedded ID of the Employee class:

For the JAXB bindings, the XML accessor type will be set to FIELD for all the model
classes. This can be set as a package level JAXB annotation, as shown here:

@m Accessor Type( Xm AccessType. FI ELD)
package com exanpl e. nodel ;

i mport javax.xnl.bind. annotation. Xm AccessType;
i mport javax.xnl.bind. annotation. Xm Accessor Type;

Example 7-5 uses the EclipseLink extension @m Cust oni zer which extends the JAXB
specification. Because the contact attribute is a bidirectional relationship, it includes
the EclipseLink extension @nl | nver seRef er ence.

To embed the content of the Employeeld class in the complex type corresponding to
the Employee class, change the XPath on the mapping for the i d property to be self
or . . Then specify the XPath to the XML nodes which represent the ID.

If the target object had a single ID then we would use @ | DREF. Since the target
object has a compound key, we will mark the field @nl Tr ansi ent , and use the
EclipseLink extension @m Cust oni zer to set up the mapping.

An XM.Obj ect Ref er enceMappi ng will be created. The mapping will include multiple key
mappings.

import org.eclipse.persistence.config.DescriptorCustoni zer;
import org.eclipse.persistence.descriptors.C assDescriptor;
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import org.eclipse.persistence. oxm mappi ngs. XM.Qhj ect Ref er enceMappi ng;
public class PhoneNunber Cust om zer inplenents DescriptorCustom zer {

public void custom ze(C assDescriptor descriptor) throws Exception {
XM.Obj ect Ref er enceMappi ng cont act Mappi ng = new XM.Qbj ect Ref er enceMappi ng() ;
cont act Mappi ng. set Attri but eName("contact");
cont act Mappi ng. set Ref er enced ass( Enpl oyee. cl ass) ;
cont act Mappi ng. addSour ceToTar get KeyFi el dAssoci ation("contact/ @I D', "eld/
text()");
cont act Mappi ng. addSour ceToTar get KeyFi el dAssoci ation("contact/ @ountry",
"country/text()");
descri pt or. addMappi ng( cont act Mappi ng) ;
}

}
Example 7-4 Sample Embedded ID

@ntity
public class PhoneNunber {

@mknyToOne
@oi nCol ums({
@oi nCol um(nane="E_I D", referencedCol umNane = "E_ID"),
@oi nCol utm( nanme="E_COUNTRY", referencedCol utmNane = " COUNTRY")

)

private Enployee contact;
}
@ntity

@dd ass( Enpl oyeel d. cl ass)
public class Enployee {

@nbedded! d
private Enployeeld id;

@neToMany( mappedBy="cont act")
private List<PhoneNunber> contact Nunber;

}

@nbeddabl e
public class Enployeeld {

@ol um(name="E_I D")
private BigDecinal eld;

private String country;

Example 7-5 Using the @XmICustomizer Annotation

@ntity

@ dd ass( Enpl oyeel d. cl ass)

@ Cust om zer ( Enpl oyeeCust omi zer . cl ass)
public class Enployee {
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@nbedded! d
private Enployeeld id;

@neToMany( mappedBy="cont act")
@ | nver seRef er ence( mappedBy="cont act")
private List<PhoneNunber> contact Nunber;

Example 7-6 Changing the XPath

i mport org.eclipse. persistence. config. Descri ptor Custom zer;
i mport org.eclipse. persistence. descriptors. d assDescriptor;
i mport org.eclipse. persistence. oxm mappi ngs. XM_.Conposi t ehj ect Mappi ng;

public class Enpl oyeeCustom zer inplements Descri ptorCustonizer {

public void custom ze(d assDescriptor descriptor) throws Exception {
XM_Conposi t eCbj ect Mappi ng i dVappi ng =
( XM_Conposi t e(hj ect Mappi ng) descri ptor. get Mappi ngFor At tri but eName("id");
i dMappi ng. set XPath(".");

descriptor. addPri maryKeyFi el dNane("el d/ text()")
t

descriptor. addPri maryKeyFi el dNane("country/text()");

Example 7-7 Using the @XmITransient Annotation

@ntity
@ Cust om zer (PhoneNurber Cust oni zer . cl ass)
public class PhoneNunber {

@manyToOne
@oi nCol ums( {
@oi nCol um(name="E_I D", referencedCol umName = "E_ID"),
@oi nCol um( name="E_COUNTRY", referencedCol umName = " COUNTRY")
)
@ Transi ent
private Enpl oyee contact;

Mapping Composite Key Relationships

ORACLE

If the objects that you want to map have multi-part keys (that is, a combination of fields
that determines uniqueness), you can use EclipseLink's @nl Key and @n Joi nNodes
to set up this relationship.

One or more @ Key annotations can be used to declare the primary keys in a given
class. For a single key, either @ | D or @m Key can be used. For composite primary
keys, multiple @ Key annotations can be used, or a single @ni | D can be combined
with one or more @l Key annotations.
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< Note:

Composite Keys can be useful when using JAXB to map JPA entities. For
more information see Converting JPA entities to/from XML (via JAXB).

In Example 7-8, each Employee has one manager but multiple reports, and
Employees are uniquely identified by the combination of their i d and nane fields.

Example 7-9 shows how to define this mapping information in EclipseLink's OXM
metadata format.

This would produce the following XML:

<cormpany>
<enpl oyee id="1" name="Jane Doe">
<report id="2" name="John Smth"/>
<report id="3" name="Anne Jones"/>
</ enpl oyee>
<enpl oyee id="2" name="John Smith">
<manager id="1" nane="Jane Doe"/>
</ enpl oyee>
<enpl oyee id="3" nanme="Anne Jones">
<manager id="1" nane="Jane Doe"/>
</ enpl oyee>
</ conpany>

Example 7-8 Using the @XmIKey and @XmlJoinNodes Annotations

package exanpl e;

i mport javax.xn.bind. annotation.*;
i mport org.eclipse.persistence.oxm annotations. *;

@ Accessor Type( Xm AccessType. FI ELD)
public class Enployee {

@m 1D

@ Attribute

private Integer id;

@ Key
@m Attribute
private String name;

@ Joi nNodes( {
@ Joi nNode(xm Pat h
@ Joi nNode( xm Pat h
public Enpl oyee manager;

“manager/ @d", referencedXm Path = "@d"),
"manager/ @ane", referencedXn Path = " @ane") })

@ Joi nNodes( {

@m Joi nNode(xm Path = "report/ @d", referencedXm Path = "@d"),

@ Joi nNode(xm Path = "report/ @ane", referencedXm Path = " @ane") })
public List<Enpl oyee> reports = new ArrayLi st <Enpl oyee>();
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Example 7-9 Sample XML Mapping

<j ava-type nane="Enpl oyee">
<java-attributes>
<xm -attribute java-attribute="id" xm-id="true" />
<xml -attribute java-attribute="name" xnl-key="true" />
<xnl -j oi n-nodes java-attribute="manager">
<xnl -j oi n-node xm - pat h="manager/ @d" referenced-xnl -path="@d" />
<xnl -j oi n-node xm - pat h="manager/ @ane" referenced-xm - pat h="@ane" />
</ xnl - oi n-nodes>
<xnl -j oi n-nodes java-attribute="reports" container-
type="java.util.ArrayList">
<xn -j oi n-node xm -path="report/@d" referenced-xni-path="@d" />
<xnl -j oi n-node xm - pat h="report/ @ane" referenced-xm - pat h="@ane" />
</ xnl - oi n-nodes>
</java-attributes>
</java-type>

Mapping Bidirectional Relationships

ORACLE

In order to map bidirectional relationships in EclipseLink MOXy, the back-pointer must
be annotated as an @ | nver seRef er ence. Without this annotation, the cyclic
relationship will result in an infinite loop during marshalling.

@m | nver seRef er ences must specify the mappedBy attribute, which indicates the
property on the opposite side of the relationship.

In Example 7-11, an Enpl oyee has a collection of PhoneNunber s, and each
PhoneNunber has a back-pointer back to its Enpl oyee:

Example 7-11 shows how to define this mapping in EclipseLink's OXM metadata
format:

Enpl oyee emp = new Enpl oyee();
enp. set Nane("Bob Smith");

PhoneNunber p = new PhoneNunber ();
p. set Nunber (" 555-1212");

enp. get Phones() . add(p) ;

/1 Not Necessary
Il p.setEnpl oyee(enp);

@m I nver seRef er ence back-pointers can be used with the following types of
mappings:

*  One-To-One Relationships (see "Mapping Privately Owned One-to-One
Relationships™)

* One-To-Many Relationships (see "Mapping Privately Owned One-to-Many
Relationships™)

* Single Key Relationships (see "Mapping Single Key Relationships")

»  Composite Key Relationships (see "Mapping Composite Key Relationships™)
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@ I nver seRef er ence can be particularly useful when mapping JPA entities to XML
(see Using XML Bindings).

Example 7-10 Using the @XMlInverseReference Annotation

@ Accessor Type( Xm AccessType. FI ELD)
public class Enployee {
private String name;
private List<PhoneNunber> phones = new ArrayLi st <PhoneNunber>();

}

@ Accessor Type( Xm AccessType. FI ELD)
public class PhoneNunber {
private String number;
@ | nver seRef er ence( mappedBy="phones")
private Enpl oyee enpl oyee;

Example 7-11 Sample XML Mapping

<j ava-type nanme="Enpl oyee">
<java-attributes>
<xni -el ement java-attribute="nane" type="java.lang.String"/>
<xni -el ement java-attribute="phones" type="PhoneNunber" contai ner-
type="java.util.ArrayList"/>
</java-attributes>
</java-type>

<j ava-type nanme="PhoneNurber" >
<java-attributes>
<xni -el ement java-attribute="nunber" type="java.lang.String"/>
<xnl -inverse-reference java-attribute="enpl oyee" type="Enpl oyee" mapped-
by="phones" />
</java-attributes>
</java-type>

In addition, when using @m |nverseReference, it is not necessary to explicitly set

the back-pointer in your Java code; EclipseLink will do this for you automatically:

For more information, see:

* Binding JPA Relationships to XML http://w ki . ecl i pse. or g/ Ecl i pseLi nk/
Exanpl es/ MOXy/ JPA/ Rel at i onshi ps
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Advanced Concepts

This chapter includes the following sections:

» Refreshing Metadata

e Customizing XML Name Conversions

e Using Virtual Access Methods

e Using Extensible MOXy

*  Mapping Using XPath Predicates

e Using an XmlAdapter

e Using XML Transformations

e Generating Java Classes from an XML Schema

e Customizing Generated Mappings

Refreshing Metadata

ORACLE

Introduced in EclipseLink MOXy 2.3, you can refresh the JAXBCont ext metadata at
runtime. This allows you to make changes to existing mappings in a live application
environment and see those changes immediately without having to create a new
JAXBCont ext .

In order to use the Metadata Refresh feature, your metadata information must be
provided in one of the following formats:

e javax.xnl.transform Source
e org.w3c.dom Node
e org.eclipse.persistence.axb. netadata. Met adat aSour ce

The JAXBCont ext is created in the standard way:

C assLoader classLoader = O assLoader. get Syst enCl assLoader ();

Document Bui | der Fact ory dbf = Docunent Bui | der Fact ory. newl nstance();

dbf . set NanespaceAwar e(true);

Docunent Bui | der db = dbf. newDocunent Bui | der();

I nput St ream net adat aStream = cl assLoader . get Resour ceAsSt r ean( " exanpl e/ ecl i psel i nk-
oxmxm";

Docurment et adat aDocunment = db. par se(net adat aStrean);

met adat aSt ream cl ose();

Map<String, Object> props = new HashMap<String, Object>(1);
props. put (JAXBCont ext Properties. OXM METADATA SOURCE, net adat aDocument);
JAXBCont ext context = JAXBCont ext Factory. createContext(new Cass[] { Root.class },

props);
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At this point, if we were to marshal a Root object to XML, it would look like this:

<root >
<ori g- name>Root Nane</ ori g- name>
</root>

For this example, we will modify the metadata Document directly to change the XML
name for the name field. We can then refresh the metadata using the
refreshMet adat a() API:

El ement xn El ement El ement = (El enent)

met adat aDocunment . get El enent sBy TagNameNS( " ht t p: / / www. ecl i pse. or g/ ecl i psel i nk/ xsds/
persistence/ oxnf, "xm-elenment").iten(0);

xm El enent El enent . set Attribute("name", "new name");

JAXBHel per. get JAXBCont ext (j ). refreshMetadat a();

After refreshing metadata, the same Root object will be marshalled as follows:

<root >
<new name>Root Name</ new name>
</root>

Example 8-1 Refreshing Metadata
This example will be bootstrapped from the following EclipseLink OXM file:

<?xml version="1.0"?>
<xn - bi ndi ngs
xm ns="http://ww. eclipse.org/eclipselink/xsds/persistence/ oxnf
package- nane="exanpl e" >
<j ava-types>
<j ava-type nanme="Root">
<java-attributes>
<xnl -el ement java-attribute="nane" name="orig-nane"/>
</java-attributes>
</java-type>
</java-types>
</ xm - bi ndi ngs>

Customizing XML Name Conversions

ORACLE

JAXB has well-established rules for converting Java hames to XML names, which can
be overridden through the use of annotations. This can become burdensome if your
names follow common rules (such as making everything upper-case). Starting with
EclipseLink MOXy 2.3, you can override this default naming algorithm.

This example will create an implementation of XMLNarmeTr ansf or mer to provide a
naming algorithm to MOXy.
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Using the XMLNameTransformer

The XM.NameTr ansf or nmer interface defines several methods for customizing name
generation:

ORACLE

t ransf or nEl enent Nane — called when creating an element from a Java field or
method

transformittri but eNane — called when creating an attribute from a Java field or
method

transf or nTypeNare — called when creating a simple type or complex type from a
Java class

t ransf or nRoot El enent Nane — called when creating a (root) simple type or
complex type from a Java class

Example 8-2 defines an XMLNameTr ansf or mer that does the following:

Root element will be the unqualified Java class name
Other types will be named (unqualified Java class hame) + "Type"
Camel-case element names will be converted to lower-case, hyphenated names

XML attributes will appear in all upper-case

Example 8-2 Using an XMLNameTransformer

package exanpl e;

public class NanmeGenerator inplenents org.eclipse.persistence.oxm XM.NaneTr ansf or mer

{

/1 Use the unqualified class name as our root el ement nane.
public String transfornRoot El ement Nane(String nanme) {
return name.substring(nanme.lastlndexOf('.") + 1);

}

/1 The sanme algorithmas root el ement name plus "Type" appended to the end.
public String transforniypeName(String nane) {
return transfornRoot El enent Name(name) + "Type";

}

/1 The name will be | ower-case with word breaks represented by '-'.
/1 Note: A capital letter in the original name represents the start of a new

wor d.

public String transfornEl ement Nane(String nane)
StringBuilder strBldr = new StringBuilder()
for (char character : nanme.toCharArray()) {
if (Character.isUpperCase(character)) {
strBl dr.append('-");
strBl dr. append(Charact er.t oLower Case(character));
} else {
strBl dr. append(character);

{

}

}
return strBldr.toString();

}

/1 The original name converted to upper-case.
public String transformAttributeName(String nanme) {
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return name.toUpper Case();

Example Model

The domain model in Example 8-3 will be used. To save space, the accessors have
been omitted.

Example 8-3 Customer

import javax.xm .bind. annotation.*;

@ Root El enent

@m Type( propOrder={"ful | Nane", "shi ppi ngAddress"})
@ Accessor Type( Xm AccessType. Fl ELD)

public class Customer {

@ Attribute
private long id;

private String ful | Name;

private Address shi ppingAddress;

Example 8-4 Address.java

inport javax.xnl.bind. annotation.*;

@m Accessor Type( Xm AccessType. FI ELD)
public class Address {

@m Attribute
private String type;

private String street;

Specifying the Naming Algorithm

Our implementation of the naming algorithm can be provided via the
@m NameTr ansf or mer annotation (package or type level) or via the external bindings
file in XML.

1. Atthe type level:

@ NaneTr ansf or mer (exanpl e. NameCGener at or . ¢l ass)
public class Customer

2. Atthe package level (package-info.java):

@ NaneTr ansf or mer (exanpl e. NameCGener at or . cl ass)
package exanpl e;
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3. External bindings file:

<?xm version='1.0" encodi ng="UTF-8' 7>
<xn - bi ndi ngs xm ns="http://ww. eclipse.org/eclipselink/xsds/persistence/ oxn
xn - nane-t ransf or mer =' exanpl e. NaneCener ator' >
<xm - schema/ >
<java-types/ >
</ xm - bi ndi ngs>

XML Output

Without any customization, JAXB's default naming algorithm will produce XML that
looks like the following:

<?xm version="1.0" encodi ng="UTF-8"?>
<custoner id="123">
<ful | Name>Jane Doe</ful | Name>
<shi ppi ngAddr ess type="residential ">
<street>1 Any Street</street>
</ shi ppi ngAddr ess>
</ cust omer >

By leveraging our customized naming algorithm we can get the following output
without specifying any additional metadata on our domain classes:

<?xm version="1.0" encodi ng="UTF-8"?>
<Custoner |D="123">
<full - name>Jane Doe</ful | - name>
<shi ppi ng- address TYPE="resi dential ">
<street>1 Any Street</street>
</ shi ppi ng- addr ess>
</ Cust omer >

Using Virtual Access Methods

In addition to standard JAXB properties (represented by Java fields and accessor
methods), EclipseLink MOXy 2.3 introduced the concept of virtual properties and
virtual access methods, which instead rely on special get () and set() methods to
maintain mapping data. For example, you might want to use a HashMap as the
underlying structure to hold data for certain mappings. The mappings that use virtual
method access must be defined in EclipseLink OXM metadata.

In order to add virtual properties to an entity:

e the Java class must be marked with an @ Vi rt ual AccessMet hods annotation, or
<xm -vi rtual - access- net hods> element in OXM

e the Java class must contain getter and setter methods to access virtual property
values:

— public <Val ueType> get (String propertyNang)
— public void set(String propertyName, <Val ueType> val ue)
*  method names are configurable

*  <Val ueType> can be Obj ect, or any other Java type (if you would like to
use a particular type of value class in the method signature)
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< Note:

By default, EclipseLink will look for methods named set and get. To
customize accessor method names, see "Specifying Alternate Accessor
Methods".

For an example of using virtual properties in a multi-tenant architecture, see "Using
Extensible MOXy".

Configuring Virtual Access Methods

ORACLE

Virtual Access Methods can be configured either by through Java annotations (see
Example 8-5) or EclipseLink OXM metadata (see Example 8-6).

Example 8-5 Using Java Annotations
package exanpl e;

inport java.util.Mp;
inport java.util.HashMap;

import javax.xnl.bind. annotation.*;
i mport org.eclipse. persistence. oxm annot ations. Xm Vi rt ual AccessMet hods;
@m Root El enent
@ Vi rtual AccessMet hods
@m Accessor Type( Xm AccessType. PROPERTY)
public class Custoner {
private int id;
private String nane;
private Map<String, Cbject> extensions = new HashMap<String, Object>();
public Cbject get(String nane) {

return extensions. get(nane);

}

public void set(String name, Cbject value) {
ext ensi ons. put (nane, val ue);

}

@m Attribute
public int getld() {

Example 8-6 Using OXM Metadata

<j ava-types>
<j ava-type name="Custoner">
<xnl -virtual -access- net hods />
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<java-attributes>
<xnl-attribute java-attribute="id" />
<xm -el ement java-attribute="nane" />
</java-attributes>
</java-type>

For this example we will use the Customer class (Example 8-3), along with an
EclipseLink OXM file to define our virtual mappings. Any property encountered in this
file that does not have a corresponding Java attribute will be considered a virtual
property and will be accessed through the virtual access methods. Because there is no
associated Java field, the t ype information must also be provided.

When creating the JAXBCont ext , we pass in the vi rt ual pr ops metadata along with
our Customer class.

To set the values for virtual properties, we will use the aforementioned set () method.
I nput St ream oxm = cl assLoader . get Resour ceAsSt rean("vi rtual props-oxm xm");

Map<String, Object> properties = new HashMap<String, Object>();
properties. put (JAXBCont ext Properties. OXM METADATA_SOURCE, oxnj;

Cl ass[] classes
JAXBCont ext ctx

= new O ass[] { Customer.class };

= JAXBCont ext . newl nst ance(cl asses, properties);
Custoner ¢ = new Custoner();

c.setld(7761);

c.setName("Bob Smith");

c.set ("di scount Code", "SI UB372JS7&I UDS7");

ctx.createMarshal l er(). marshal (e, Systemout);

This will produce the following XML:

<custoner id="7761">

<name>Bob Smit h</ name>

<di scount - code>S| UB372JS7&2I UDS7</ di scount - code>
</ cust oner >

Conversely, we use the get (String) method to access virtual properties:

Custoner ¢ = (Customer) ctx.createUnmarshaller().unmarshal (CUSTOVER_URL);
/1 Popul ate Ul
cust omer Wndow. get Text Fi el d(1 D). set Text (String. val ueO (c.getld()));

cust oner W ndow. get Text Fi el d( NAME) . set Text (c. get Nanme());
cust oner W ndow. get Text Fi el d( DCODE) . set Text (c. get (" di scount Code"));

Example 8-7 The virtualprops-oxm.xml File
<j ava-types>

<j ava-type nane="Custoner">
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<java-attributes>
<xm - el ement java-attribute="di scount Code" nanme="di scount-code"
type="java.lang. String" />
</java-attributes>
</java-type>
</java-types>

Using XmlAccessType.FIELD and XmiTransient

Options

If you are using an @m Accessor Type of Xm AccessType. Fl ELD, you will need to mark
your virtual properties Map attribute to be @nl Tr ansi ent, to prevent the Map itself from
being bound to XML:

Example 8-8 Marking the Map Attribute

package exanpl e;

import javax.xn.bind. annotation.*;

i mport org.eclipse. persistence. oxm annotations. Xm Vi rtual AccessMet hods;

@ Root El enent

@ Virtual AccessMet hods

@m Accessor Type( Xm AccessType. FI ELD)
public class Custoner {

@m Transi ent
private Map<String, Object> extensions;

This section includes the following topics:

» Specifying Alternate Accessor Methods

»  Specifying Schema Generation Options

Specifying Alternate Accessor Methods

ORACLE

To use different method names as your virtual method accessors, specify them using
the get Met hodNane and set Met hodNane attributes on @ Vi rt ual AccessMet hods:

In OXM:
Example 8-9 Using Alternate Accessor Methods

package exanpl e;

import java.util.Properties;

import javax.xm .bind. annotation.*;

i mport org.eclipse. persistence. oxm annotations. Xm Vi rtual AccessMet hods;

@ Root El enent
@ Vi rtual AccessMet hods(get Met hod = "get Cust onProps”, setMethod = "put Cust onProps")

8-8



Chapter 8
Using Virtual Access Methods

@m Accessor Type( Xm AccessType. FI ELD)
public class Custoner {

@m Attribute
private int id;

private String nane;

@m Transi ent
private Properties<String, Object> props = new Properties<String, Object>();

public Object getCustonProps(String name) {
return props. get Property(nane);
}

public void putCustonProps(String nane, bject value) {
props. set Property(nane, val ue);
}

Example 8-10 Using the xml-virtual-access-methods Element

<j ava-types>
<j ava-type name="Cust oner">
<xn -virtual -access- net hods get - met hod="get Cust onProps" set-
met hod="put Cust onProps" />
<java-attributes>
<xm -attribute java-attribute="id" />
<xm -el ement java-attribute="nane" />
<l-- virtual -->
<xm - el ement java-attribute="di scount Code" nane="di scount-code"
type="java.lang. String" />
</java-attributes>
</java-type>

Specifying Schema Generation Options

You can configure how virtual properties should appear in generated schemas using
the schema attribute on @ Vi rt ual AccessMet hods. EclipseLink offers two options.
Virtual properties can be:

» written as individual nodes, or

* consolidated into a single <any> element.

Virtual Properties as Individual Nodes

ORACLE

This is EclipseLink's default behavior, or can be specified explicitly as an override as
follows:

For example:
Example 8-11 Mapping as Individual Nodes

package exanpl e;
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@m Root El enent

@ Vi rtual AccessMet hods(schema = Xm Virtual AccessMet hodsSchema. NODES)
@m Accessor Type( Xm AccessType. FI ELD)

public class Custoner {

Example 8-12 Original Customer Schema

<xs:schema ...>

<xs: el ement name="cust omer" >
<xs: conpl exType>
<XS: sequence>
<xs: el ement name="first-name" type="xs:string" />
<xs: el ement nanme="|ast-name" type="xs:string" />
</ xs: sequence>
</ xs: conpl exType>
</ xs: el ement >

</ xs: schen>

Example 8-13 Generated Schema (After adding middle-initial and phone-
number)

<xs:schema ...>

<xs: el ement name="cust omer">
<xs: conpl exType>
<XS: sequence>
<xs:el ement name="first-nane" type="xs:string" />
<xs: el ement name="last-name" type="xs:string" />
<xs:element name="niddl e-initial" type="xs:string" />
<xs: el ement name="phone- nunber" type="xs:string" />
</ xs: sequence>
</ xs: conpl exType>
</ xs: el ement>

</ xs: schema>

Virtual Properties in an <any> Element

ORACLE

EclipseLink can also use an <any> element to hold all of the virtual properties in one
node:

From Example 8-14, a newly generated schema using this approach would look like:
Example 8-14 Using an <any> Element

package exanpl e

@ Root El enent

@ Vi rtual AccessMet hods(schema = Xm Virtual AccessMet hodsSchema. ANY)
@m Accessor Type( Xm AccessType. Fl ELD)

public class Customer {
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Example 8-15 Generated Schema

<xs:schema ...>

<xs: el ement name="cust omer" >
<xs: conpl exType>
<XS: sequence>
<xs: el ement name="first-name" type="xs:string" />
<xs: el ement nanme="|ast-name" type="xs:string" />
<xs:any mnCccurs="0" />
</ xs: sequence>
</ xs: conpl exType>
</xs: el ement >

</ xs: schema>

Using Extensible MOXy

In a multi-tenant architecture, a single application runs on a server serving multiple
client organizations (tenants). Good multi-tenant applications allow per-tenant
customizations. When these customizations are made to data, it can be difficult for the
binding layer to handle them.

JAXB is designed to work with domain models that have real fields and properties.
EclipseLink MOXy virtual properties provide a way to extend a class without modifying
the source.

Using the @XmlVirtualAccessMethods Annotation

ORACLE

The @ Vi rt ual AccessMet hods annotation is used to specify that a class is
extensible. An extensible class is required to have a get method that returns a value
by property name, and a set method that stores a value by property name. The default
names for these methods are get and set, and can be overridden with the

@n Vi rt ual AccessMet hods annotation.

Since we will have multiple extensible classes in this example, we'll configure a base
class for this behavior that extensible classes can extend. We will use the

@m Transi ent annotation to prevent Ext ensi bl eBase from being mapped as an
inheritance relationship. The real properties represent the parts of the model that will
be common to all tenants. The per-tenant extensions will be represented as virtual
properties.

Example 8-16 Sample ExtensibleBase

package exanpl es.virtual;

inport java.util.HashMap;
inport java.util.Mp;

import javax.xnl.bind. annotation. Xm Transient;

import org.eclipse.persistence. oxm annotations. Xm Virtual AccessMet hods;
@ Transi ent

@ Vi rtual AccessMet hods(set Met hod="put ")

public class Extensibl eBase {

private Map<String, Cbject> extensions = new HashMap<String, Object>();
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public <T> T get(String property) {
return (T) extensions.get(property);
}

public void put(String property, Cbject value) {
extensions. put (property, val ue);
}

Example 8-17 Customer

The Customer class will be extensible since it inherits from a domain class that has
been annotated with @ Vi rt ual AccessMet hods.

package exanpl es.virtual;
import javax.xnl.bind. annotation. Xm Root El enent ;

@ Root El enent
public class Customer extends ExtensibleBase {

private String firstNaneg;
private String |astName;
private Address billingAddress;

public String getFirstName() {
return firstNaneg;
}

public void setFirstName(String firstName) {
this.firstName = firstNaneg;
1

public String getlLastNane() {
return | ast Name;
1

public void setlLastName(String |astNane) {
this.lastName = | ast Nare;
}

public Address getBillingAddress() {
return billingAddress;
}

public void setBillingAddress(Address billingAddress) {
this.billingAddress = billingAddress;
}

Example 8-18 Address

It is not necessary to have every class in your model be extensible. In this example the
Address class will not have any virtual properties.

package exanples.virtual;

public class Address {
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private String street;

public String getStreet() {
return street;
}

public void setStreet(String street) {
this.street = street;

}

Example 8-19 PhoneNumber
Like Customer, PhoneNumber will be an extensible class.
package exanples.virtual;
i mport javax.xn .bind. annot ation. Xm Val ue;
public class PhoneNunber extends ExtensibleBase {
private String number;

@ Val ue
public String getNunber() {
return number;

}

public void setNunmber(String number) {
this. nunber = nunber;

}

Creating Tenant 1

ORACLE

The first tenant is an online sporting goods store that requires the following extensions
to the model:

e Customer ID

e Customer's middle name

e Shipping address

* A collection of contact phone numbers

*  Type of phone number (i.e. home, work, or cell)

The metadata for the virtual properties is supplied through MOXy's XML mapping file.
Virtual properties are mapped in the same way as real properties. Some additional
information is required including type (since this cannot be determined via reflection),
and for collection properties a container type.

The virtual properties defined in Example 8-20 for Customer are: middleName,
shippingAddress, and phoneNumbers. For PhoneNumber the virtual property is the

t ype property.
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The get /set methods are used on the domain model to interact with the real properties
and the accessors defined on the @n Vi rt ual AccessMet hods annotation are used to
interact with the virtual properties. The normal JAXB mechanisms are used for
marshal and unmarshall operations:

Customer customer = new Custoner();

//Set Customer's real properties
cust oner. set Fi r st Nane( " Jane");
cust oner. set Last Nanme( " Doe");

Address billingAddress = new Address();
billingAddress.setStreet("1 Billing Street");
custoner. setBi | | i ngAddr ess(bi | |ingAddress);

//Set Customer's virtual 'middleNane' property
cust oner. put (" ni ddl eNane", "Anne");

//Set Customer's virtual 'shippingAddress' property
Addr ess shi ppi ngAddress = new Address();

shi ppi ngAddr ess. set Street ("2 Shi ppi ng Road");

cust oner. put (" shi ppi ngAddr ess”, shi ppi ngAddr ess);

Li st <PhoneNurber > phoneNunbers = new ArrayLi st <PhoneNunber >();
cust oner. put (" phoneNunbers", phoneNunbers);

PhoneNunber wor kPhoneNunmber = new PhoneNunber ();
wor kPhoneNunber . set Nunber (" 555- WORK") ;

//Set the PhoneNunber's virtual '"type' property
wor kPhoneNumber . put ("type", "WORK");

phoneNunber s. add( wor kPhoneNunber ) ;

PhoneNunber homePhoneNunber = new PhoneNunber ();
honmePhoneNunber . set Nunber (" 555- HOVE" ) ;

//Set the PhoneNunber's virtual '"type' property
honmePhoneNunber . put ("type", "HOME");

phoneNunber s. add( homePhoneNunber ) ;

Map<String, Object> properties = new HashMap<String, Object>();

properties. put (JAXBCont ext Properties. OXM METADATA SOURCE, "exanpl es/virtual /bi ndi ng-
tenant 1. xm");

JAXBCont ext jc = JAXBCont ext.new nstance(new C ass[] {Customer.cl ass,

Address. cl ass}, properties);

Marshal | er marshal ler = jc.createMarshaller();
mar shal | er. set Property(Marshal | er. JAXB_FORMATTED CUTPUT, true);
mar shal | er. mar shal (cust oner, System out);

Example 8-20 binding-tenantl.xml

<?xm version="1.0"?>
<xnl - bi ndi ngs
xm ns="http://ww. ecl i pse. org/ ecl i pselink/xsds/ persi stence/ oxn
package- nane="exanpl es. virtual ">
<j ava-types>
<j ava-type nane="Custoner">
<xn -type prop-order="firstNane niddl eNane | astName billingAddress
shi ppi ngAddr ess phoneNunbers"/ >
<java-attributes>
<xm -attribute
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java-attribute="id"
type="java.lang. I nteger"/>
<xn - el enent
java-attribute="m ddl eNane"
type="java.lang. String"/>
<xn - el enent
java-attribute="shi ppi ngAddr ess"
type="exanpl es. virtual . Address"/>
<xn - el enent
java-attribute="phoneNurbers"
nane="phoneNunber "
type="exanpl es. vi rtual . PhoneNunber "
container-type="java.util.List"/>
</java-attributes>
</java-type>
<j ava-type nane="PhoneNurber" >
<java-attributes>
<xm-attribute
java-attribute="type"
type="java.lang. String"/>
</java-attributes>
</java-type>

</java-types>
</ xn - bi ndi ngs>

Example 8-21 Output

<?xm version="1.0" encodi ng="UTF-8"?>
<cust omer >
<firstName>Jane</firstName>
<m ddl eName>Anne</ m ddl eNane>
<I ast Name>Doe</ | ast Nanme>
<bi |l i ngAddr ess>
<street>1 Billing Street</street>
</billingAddress>
<shi ppi ngAddr ess>
<street>2 Shi pping Road</street>
</ shi ppi ngAddr ess>
<phoneNunber type="WORK" >555- WORK</ phoneNunber >
<phoneNunber type="HOVE" >555- HOME</ phoneNunber >
</ cust omer >

Creating Tenant 2

ORACLE

The second tenant is a streaming media provider that offers on-demand movies and
music to it's subscribers. It requires a different set of extensions to the core model: a
single contact phone number

For this tenant we will also leverage the mapping file to customize the mapping of the
real properties, as shown in Example 8-22:

Custoner custoner = new Customer();
cust oner. set Fi rst Nane("Jane");
cust oner. set Last Nane(" Doe")

Address billingAddress = new Address()
billingAddress.setStreet("1 Billing Street")
custoner. setBi | | i ngAddr ess(bi | | i ngAddress)
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PhoneNunber phoneNunber = new PhoneNunber ();
phoneNunber . set Nunmber (" 555- WORK" ) ;
cust oner. put ("phoneNunber", phoneNunber);

Map<String, Object> properties = new HashMap<String, Object>();

properties. put (JAXBCont ext Properties. OXM METADATA SOURCE, "exanpl es/virtual /bi ndi ng-
tenant2. xm");

JAXBCont ext jc = JAXBCont ext.new nstance(new C ass[] {Custoner.cl ass,

Address. cl ass}, properties);

Marshal | er marshal ler = jc.createMarshaller();
mar shal | er. set Property(Marshal | er. JAXB_FORMATTED_QUTPUT, true);
mar shal | er. mar shal (cust oner, System out);

Example 8-22 binding-tenant2.xml

<?xm version="1.0"?>
<xn - bi ndi ngs
xm ns="http://ww. eclipse.org/eclipselink/xsds/persistence/ oxn
package- name="exanpl es. virtual ">
<xm - schema nanespace="urn:tenant1" el enent-form defaul t =" QUALI FI ED'/ >
<j ava-types>
<j ava-type nanme="Cust oner" >
<xm -type prop-order="firstName | astName billingAddress phoneNunber"/>
<java-attributes>
<xm-attribute java-attribute="firstName"/>
<xm-attribute java-attribute="IastName"/>
<xm -el ement java-attribute="billingAddress" nanme="address"/>
<xnl - el ement
java-attribute="phoneNunber"
type="exanpl es. vi rtual . PhoneNunber "/ >
</java-attributes>
</java-type>
</java-types>
</ xm - bi ndi ngs>

Example 8-23 Output

Note that even though both tenants share several real properties, the corresponding
XML representation can be quite different due to virtual properties:

<?xm version="1.0" encodi ng="UTF-8"?>
<custoner xm ns="urn:tenant1" firstNane="Jane" | ast Name="Doe" >
<addr ess>
<street>1 Billing Street</street>
</ addr ess>
<phoneNunber >555- WORK</ phoneNunber >
</ cust oner >

Mapping Using XPath Predicates

ORACLE

By default, JAXB will use the Java field name as the XML element name:

Or, the XML name can be customized using the name attribute of the @l El enent
annotation:

However, sometimes elements need to be mapped based on their position in the
document, or based on an attribute value of an element:
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<?xm version="1.0" encodi ng="UTF-8"?>
<node>

<nanme>Jane</ name>

<nanme>Doe</ name>

<node name="address" >

<node name="street">123 A Street</node>

</ node>

<node name="phone-nunber" type="work">555-1111</ node>

<node name="phone-nunber" type="cel|l">555-2222</ node>
</ node>

For cases like this, EclipseLink MOXy allows you to use XPath predicates to define an
expression that will specify the XML element's name.

Example 8-24 Sample Java Code and XML Schema

public class Customer {
@nl El enent
private String firstNaneg;
@nl El enent
private String |astName;

}

<?xm version="1.0" encodi ng="UTF-8"?>
<cust oner>

<firstNanme>Bob</firstNane>

<l ast Name>Robert s</ | ast Nane>
</ cust oner >

Example 8-25 Sample Java Code and XML Schema

public class Customer {
@m El enent (name="f - name")
private String firstNang;
@m El enent (name="1 - name")
private String |astNane;

}

<?xm version="1.0" encodi ng="UTF-8"?>
<cust oner >

<f - name>Bob</ f - nane>

<| - name>Robert s</| - nane>
</ cust omer >

Mapping with XPath Predicates

ORACLE

An XPath predicate represents an expression that will be evaluated against the
element specified. For example, the XPath statement:

node[ 2]

Would match the second occurrence of the node element ("DEF"):
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<?xm version="1.0" encodi ng="UTF-8"?>
<dat a>

<node>ABC</ node>

<node>DEF</ node>
</ dat a>

Predicates can also match based on an attribute value:

node[ @ane='f 00" ]

Would match the node element with the attribute name="foo" (that is, ABC). It would
not match the node that contains DEF.

<?xm version="1.0" encodi ng="UTF-8"?>
<dat a>

<node nanme="f 00" >ABC</ node>

<node nane="bar" >DEF</ node>
</ dat a>

# Note:

For more information on XPath Predicates, see "2.4 Predicates" of the XML
Path Language (XPath) specification (htt p: / / www. wW3. or g/ TR/ xpat h).

Mapping Based on Position

ORACLE

In the following example, our XML contains two name elements; the first occurrence of
name should represent the Customer's first name, and the second name will be their
last name. To map this, we will specify XPath expressions for each property that will
match the appropriate XML element. Note that we also use @ Type(pr opOr der) to
ensure that our elements will always be in the proper positions.

This same configuration can be expressed in an EclipseLink XML Bindings document
as follows:

This will give us the desired XML representation:

Example 8-26 Using the @XmIType(propOrder) Annotation
package exanpl e;

i mport javax.xnl.bind.annotation.*;

i mport org.eclipse. persistence. oxm annot ati ons. Xnl Pat h;

@ Root El enent
@m Type(propOrder={"firstName", "lastNane"})
@m Accessor Type( Xm AccessType. FI ELD)
public class Custoner {
@m Path("nane[ 1] /text()")
private String firstNang;

@m Path("nane[ 2] /text()")
private String |astNane;
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Example 8-27 Using the prop-order Attribute

<j ava-type nane="Cust oner">
<xm -root - el ement />
<xm -type prop-order="firstNane | astNane"/>
<java-attributes>
<xm -el ement java-attribute="firstName" xnl-path="name[1]/text()"/>
<xm -el ement java-attribute="lastName" xnl-path="nanme[2]/text()"/>
</java-attributes>
</java-type>

Example 8-28 Resulting XML

<?xm version="1.0" encodi ng="UTF-8"?>
<cust oner>

<name>Bob</ nane>

<name>Sm t h</ nane>
</ cust oner >

Mapping Based on an Attribute Value

ORACLE

Since EclipseLink MOXy 2.3, you can also map to an XML element based on an
Attribute value. In this example, all of our XML elements are named node,
differentiated by the value of their name attribute:

We can use an XPath in the form of el ement - nane[ @t tri but e- nane=' val ue'] to
map each Java field:

Example 8-29 Sample XML Schema

<?xm version="1.0" encodi ng="UTF-8"?>
<node>

<node name="first-nane" >Bob</ node>

<node name="| ast - name" >Sni t h</ node>

<node name="address" >

<node name="street">123 A Street</node>

</ node>

<node name="phone-nunber" type="work">555-1111</ node>

<node name="phone-nunber" type="cel|l">555-2222</ node>
</ node>

Example 8-30 Sample Mappings

package exanpl e;

i mport javax.xn.bind. annotation.*;

import org.eclipse.persistence. oxm annot ations. Xm Pat h;
@ Root El enent (name="node")

@ Accessor Type( Xm AccessType. Fl ELD)
public class Customer {
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@ Pat h("node[ @ame="first-name']/text()")
private String firstNang;

@ Pat h( " node[ @ane="1ast-name' ]/text()")
private String |astName;

@ Pat h( " node[ @ane=" address']")
private Address address;

@ Pat h( " node[ @ane=' phone- number']")
private List<PhoneNunber> phoneNunbers = new ArrayLi st <PhoneNurber >();

}

package exanpl e;

import javax.xni.bind. annotation.*;

import org.eclipse.persistence. oxm annotations. Xm Pat h;

@m Accessor Type( Xm AccessType. FI ELD)
public class Address {

@ Pat h("node[ @ane="street']/text()")
private String street;

}
package exanpl e;
import javax.xni.bind. annotation.*;

@m Accessor Type( Xm AccessType. FI ELD)
public class PhoneNumber {

@m Attribute
private String type;

@ Val ue
private String nunber;

Creating "Self" Mappings

ORACLE

EclipseLink allows you to configure your one-to-one mappings so the data from the
target object will appear inside the source object's XML element. Expanding on the
previous example, we could map the Address information so that it would appear
directly under the customer element, and not wrapped in its own element. This is
referred to as a "self" mapping, and is achieved by setting the target object's XPath
to . (dot).

Example 8-31 demonstrates a self mapping declared in annotations.
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Using a self mapping, EclipseLink produces the desired XML. The street data is
stored in the root node.

<?xm version="1.0" encodi ng="UTF-8"?>
<node>
<node name="first-nane" >Bob</ node>
<node name="| ast - name" >Sni t h</ node>
<node name="street">123 A Street</node>
<node name="phone- nunber" type="work">555-1111</ node>
<node name="phone- nunber" type="cel | ">555-2222</ node>
</ node>

Example 8-31 Self Mapping Example

package exanpl e;

i mport javax.xn.bind. annotation.*;

i mport org.eclipse.persistence. oxm annot ations. Xm Pat h;
@ Root El enent (name="node")

@ Accessor Type( Xm AccessType. Fl ELD)
public class Customer {

@ Pat h("node[ @ame="first-name']/text()")
private String firstNaneg;

@ Pat h( " node[ @ane="1ast-name']/text()")
private String |astName;

@m Path(".")
private Address address;

@ Pat h( " node[ @anme=" phone- number']")
private List<PhoneNumber> phoneNunbers = new ArrayLi st <PhoneNumber>();

Using an XmlAdapter

ORACLE

Some Java classes may not be well suited for use with JAXB and at first glance may
seem "unmappable" — for example, classes that do not have a default no-ar g
constructor, or classes for which an XML representation cannot be automatically
determined. Using JAXB's Xm Adapt er, you can define custom code to convert the
unmappable class into something that JAXB can handle. Then, you can use the

@m JavaTypeAdapt er annotation to indicate that your adapter should be used when
working with the unmappable class.

Xm Adapt er uses the following terminology:

e Val ueType — The type that JAXB knows how to handle out of the box.

*  BoundType — The type that JAXB doesn't know how to handle. An adapter is
written to allow this type to be used as an in-memory representation through the
ValueType.

The outline of an XmlAdapter class is as follows:
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Example 8-32 XmlAdapter Class Outline

public class AdapterNanme extends Xl Adapter <Val ueType, BoundType> {

public BoundType unmarshal (Val ueType val ue) throws Exception {

}

public Val ueType marshal (BoundType val ue) throws Exception {

}

Using java.util.Currency

ORACLE

Our first example will use the following domain class:

Here, the Currency cannot be automatically mapped with JAXB because it does not
contain a no-argument constructor. However, we can write an adapter that will convert
the Currency into something that JAXB does know how to handle — a simple Stri ng.
Luckily, in this case the Currency's t oSt ring() method returns the currency code,
which can also be used to create a new Currency:

To indicate that our adapter should be used for the Currency property, we annotate it
with @n JavaTypeAdapt er and provide the class name of our adapter:

Example 8-33 Sample Domain Class
package exanpl e;

import java.util.Currency;

i mport javax.xnl.bind.annotation.*;

@m Root El enent

@m Accessor Type( Xm AccessType. FI ELD)
public class PurchaseOrder {

private Doubl e anount;

private Currency currency;

Example 8-34 Using an Adapter

package exanpl e;

inport java.util.Currency;

import javax.xn.bind. annotation. adapters. Xm Adapt er;

public class CurrencyAdapter extends Xm Adapter<String, Currency> {
I+

* Java => XM
* Gven the unmappabl e Java object, return the desired XM representation.
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*|
public String marshal (Currency val) throws Exception {
return val .toString();

}

/*
* XML => Java
* Gven an XM string, use it to build an instance of the unmappable class.
*|
public Currency unmarshal (String val) throws Exception {
return Currency. getlnstance(val);

}

Example 8-35 Using the @XmlJavaTypeAdapter Annotation
package exanpl e;

import java.util.Currency;

i mport javax.xnl.bind.annotation.*;

@ Root El enent

@m Accessor Type( Xm AccessType. FI ELD)

public class PurchaseOrder {

private Doubl e anount;

@m JavaTypeAdapt er (CurrencyAdapt er . cl ass)
private Currency currency;

Using java.awt.Point

ORACLE

Sometimes the best way to handle an unmappable class is to write a "stand-in" class
which can be mapped with JAXB, and convert between the two classes in the

Xm Adapt er . In this example, we want to use the Point class. Because of that class'
get Locati on() method (which JAXB will pickup automatically and map), an infinite
loop will occur during marshalling. Because we cannot change the Point class, we will
write a new class, MyPoint, and use it in the adapter.

Finally, our Point properties are marked with @m JavaTypeAdapt er:
Example 8-36 Using java.awt.Point

package exanpl e;

public class MyPoint {

private int x, vy;

public MyPoint() {
this(0, 0);
}
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public M/Point(int x, int y) {

this.x = x;
this.y =vy;

1

public int getX() {
return x;

1

}

package exanpl e;

i mport java.aw . Point;

i mport javax.xnl.bind.annotation.adapters. Xm Adapter;

public class MyPoint Adapter extends Xm Adapter<MyPoint, Point> {

/*

* Java => XM

*|

public MyPoint marshal (Point val) throws Exception {
return new MyPoint ((int) val.getX(), (int) val.getY());

}

/*

* XML => Java

*|

public Point unmarshal (M/Point val) throws Exception {
return new Point(val.getX(), val.getY());

}

Example 8-37 Using the @XmlJavaTypeAdapter Annotation
package exanpl e;

i mport java.aw . Point;

i mport javax.xnl.bind.annotation.*;

@ Root El enent

@m Accessor Type( Xm AccessType. FI ELD)

public class Zone {

private String nane;

@m JavaTypeAdapt er (MyPoi nt Adapt er . cl ass)
private Point startCoord;

@m JavaTypeAdapt er (MyPoi nt Adapt er . cl ass)
private Point endCoord;
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Specifying Package-Level Adapters

In Example 8-37, we annotated both Point properties with the @ JavaTypeAdapt er
annotation. If you have many of these types of properties — for example, in other
domain classes — it can be more convenient to specify the @XmlJavaTypeAdapters
at the package level.

We could define both of the adapter classes in package-info.java, and would no
longer have to annotate any further Currency or Point properties:

@ JavaTypeAdapt er s({
@ JavaTypeAdapt er (val ue=CurrencyAdapt er. cl ass, t ype=Currency. cl ass),
@ JavaTypeAdapt er (val ue=MyPoi nt Adapt er . cl ass, t ype=Poi nt . cl ass)

1y

package exanpl e;

Specifying Class-Level @XmlJavaTypeAdapters

If you have a Java class and you would like to always use an Xm Adapt er during
marshalling and unmarshalling, then you can specify the @Xm JavaTypeAdapt er
directly at the class level:

package exanpl e;
i mport javax.xnl.bind. annotation. adapt ers. Xnl JavaTypeAdapt er;

@m JavaTypeAdapt er (Dat aSt ruct ur eAdapt er . cl ass)
public class DataStructure {

Now, any object that has a DataStructure property will automatically use the
Dat aSt ruct ur eAdapt er, without the need for an annotation on the property itself.

Using XML Transformations

ORACLE

In many cases, you can use MOXy's @nl Tr ansf or mat i on annotation to give you
considerably more control over the marshalling and unmarshalling of your objects.
@m Transf ormati on can be used to create a custom mapping where one or more
XML nodes can be used to create the value for the Java attribute.

To handle the custom requirements at marshal (write) and unmarshall (read) time,
@ Transf or mat i on uses instances of

org. eclipse. persi stence. mappi ngs. transforners (such as Attri but eTransf ormer
and Fi el dTransf or mer ), providing a non-intrusive solution that avoids the need for
domain objects to implement any 'special’ interfaces.

For example, if you wanted to map the following XML to objects and combine the
values of DATE and Tl ME into a si ngl e java. util. Dat e object, you can use an
@m Transf or mat i on:
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<ELEM B>
<B_DATE>20100825</ B_DATE>
<B_TI ME>153000</ B_TI ME>
<NUM>123</ NUM>
<C_DATE>20100825</ C_DATE>
<C_TI ME>154500</ C_TI ME>
</ ELEM B>

# Note:
Ordinarily, you would use @ Adapt er . However:

e Although the DATE/TIME pairings are repeated throughout the
document, the element name changes each time (such as B_DATE/
B_TIME, C_DATE/C_TIME, and so on).

e Because each pairing is missing a grouping element, you would need to
adapt the entire ElemB class.

Because of these issues, MOXy's transformation mapping is much easier to
implement:

Example 8-38 Mapping Example

package exanpl e;
inport java.util.Date;

import javax.xni.bind. annotation.*;
inport org.eclipse.persistence.oxm annotations. *;

@ Accessor Type( Xm AccessType. FI ELD)
@ Root El enent (name="ELEM B")
public class El enB {

@ Transformation
@ ReadTr ansf or ner (transforner O ass=Dat eAttri but eTransf orner. cl ass)
@m WiteTransformers({
@ WiteTransformer(xm Pat h="B_DATE/text ()",
transforner Cl ass=Dat eFi el dTr ansf or ner. cl ass),
@ WiteTransformer(xm Path="B_TI ME/ text()",
transforner G ass=Ti neFi el dTr ansf or ner. cl ass),

1y
private Date bDate;

@ El enent (name="NUM')
private int num

@m Transformation
@ ReadTr ansf or ner (transforner 0 ass=Dat eAttri but eTransf orner. cl ass)
@m WiteTransformers({
@ WiteTransformer(xm Pat h="C DATE/text ()",
transforner Cl ass=Dat eFi el dTr ansf or ner. cl ass),
@ WiteTransformer(xm Path="C TI ME/ text()",
transforner G ass=Ti neFi el dTr ansf or ner. cl ass),

1y
private Date cDate;
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Using an Attribute Transformer

Use an At tri but eTr ansf or mer to construct the Java attribute value:
Example 8-39 Sample AttributeTransfomer

package exanpl e;

inmport java.text.ParseException;
import java.text.Sinpl eDat eFormat;

import org.eclipse.persistence.internal.hel per. DatabaseFi el d;

inport org.eclipse. persistence. mappi ngs. f oundati on. Abstract Tr ansf or mat i onMappi ng;
inmport org.eclipse.persistence. mappi ngs. transformers. AttributeTransforner;

inport org.eclipse.persistence. sessions. Record;

inport org.eclipse.persistence. sessions. Sessi on;

public class DateAttributeTransformer inplements AttributeTransforner {

private Abstract Transformati onMappi ng mappi ng;
private SinpleDateFormt yyyyMWdHHmMSs = new Si npl eDat eFor mat (" yyyyMHdHHmMSS" ) ;

public void initialize(AbstractTransformationMappi ng mappi ng) {
thi s. mappi ng = mappi ng;

}
public Cbject buildAttributeVal ue(Record record, Object instance, Session
session) {
try {
String dateString = null;
String timeString = null;

for (DatabaseField field : mapping.getFields()) {
if (field. getNane().contains("DATE")) {
dateString = (String) record. get(field);
} else {
timeString = (String) record.get(field);
}

}
return yyyyMWdHHmSS. par se(hj ect (dateString + tineString);

} catch(ParseException e) {
t hrow new Runti meException(e);
}

Using a FieldTransformer

Use a Fi el dTransf or mer to construct the XML field value from the Java object.

Each transformation mapping may have multiple write transformers. In this example,
you will need two:

e The first write transformer writes the year, month, and day in yyMMdd format:
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*  The second write transformer writes out the hour, minutes, and seconds in
HHmmss format.

Example 8-40 First Write Transformer

package exanpl e;

i mport java.text.Sinpl eDat eFormat;
import java.util.Date;

i mport org.eclipse. persistence. mappi ngs. f oundat i on. Abst ract Transf or mat i onMappi ng;
i mport org.eclipse. persistence. mappi ngs. t ransf orners. Fi el dTransf or ner;
i mport org.eclipse. persistence. sessions. Sessi on;

public class DateFieldTransforner inplenents Fiel dTransforner {

private Abstract Transformati onMappi ng mappi ng;
private SinpleDateFormat yyyyMWd = new Si npl eDat eFor mat ("yyyyMwid");

public void initialize(AbstractTransformationMappi ng mappi ng) {

t his. mappi ng = mappi ng;
}

public Object buildFiel dval ue(hject instance, String xPath, Session session) {
Date date = (Date) mapping.get AttributeVal ueFronmbj ect (i nstance);
return yyyyMwd. f or mat (date);

}

Example 8-41 Second Write Transformer

package exanpl e;

import java.text.Sinpl eDat eFormat;
import java.util.Date;

i mport org.eclipse. persistence. mappi ngs. f oundati on. Abstract Tr ansf or mat i onMappi ng;
import org.eclipse.persistence. mappings.transformers. Fi el dTransforner;
import org.eclipse.persistence. sessi ons. Sessi on;

public class TineFiel dTransformer inplements Fiel dTransforner {

private Abstract Transformati onMappi ng mappi ng;
private SinpleDateFormat HHmss = new Si npl eDat eFor mat (" HHmss") ;

public void initialize(AbstractTransformationMappi ng mapping) {
thi s. mappi ng = mappi ng;
}

public Object buildFieldval ue(Object instance, String xPath, Session session) {
Date date = (Date) mapping.getAttributeVal ueFronObj ect (i nstance);
return HHmss. f ormat (date) ;
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Generating Java Classes from an XML Schema

Use the JAXB Compiler to generate Java classes from an XML schema. The
generated classes will contain JAXB annotations that represent the XML binding

metadata.

Running the JAXB Compiler

Use the .sh or .cmd file to run the JAXB Compiler:

<ECLI PSELI NK_HOVE>/ ecl i psel i nk/ bi n/ j axb- conpi | er. sh <source-file.xsd> [-

opt i ons]

or

<ECLI PSELI NK_HOMVE>\ ecl i psel i nk\ bi n\j axb- conpil er.cmd <source-file.xsd> [-

opti ons]

The JAXB Compiler supports the following options:

Option Description

-nv Do not perform strict validation of the input schemas.

- ext ensi on Allow vender-specific extensions; do not strictly follow the
Compatibility Rules in Appendix E.2 of the JAXB specification

-b <filel Specify the external binding files to process.

directory> Note: Each file must use its own - b flag.

-d <directory>
-p <package>
-cl asspath <arg>

Specify the output directory for the generated files.
Specify the target package.

Specify where to find user class files.

-verbose Enable additional compiler output, such as informational messages.
- qui et Disable compiler output.

-version Display the compiler version.

For example:

j axb-conpi l er.sh -d jaxb-conpiler-output config/Customer.xsd

To display a complete list of compiler options, use:

j axb-conpi l er.sh -hel p

Customizing Generated Mappings

When bootstrapping from an XML Schema (or an EclipseLink project from

ORACLE

sessi ons. xnl ), you can customize the mappings that EclipseLink generates by using
your own EclipseLink OXM Bindings file. This file contains your additional mappings
and allows you to combine OXM with XSD bootstrapping. This means that you can
use EclipseLink mappings to customize an existing XML schema.
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This section shows how to override mappings defined in the schema. Although the
schema defines addresses in Canadian format (with province and postal code), you
can use XML that contains the address is USA format (with state and zip code).

First, you must create an ecl i psel i nk- oxm xm file that contains the mapping
overrides. In Example 8-42, we modify the XPaths for pr ovi nce and post al Code:

When you create a Dynam cJAXBCont ext , use the properties argument to pass this
binding file to the Dynani cJAXBCont ext Fact ory (in addition to the Schema):

/'l Load Schema
I nput St ream xsdStream = nyd asslLoader . get Syst enResour ceAsSt r ean( " exanpl e/
resour ces/ xsd/ cust oner. xsd");

/1 Load OXM with custom zations, put into Properties

I nput St ream oxnStream = nyd assLoader . get Syst enResour ceAsSt r ean( " exanpl e/ resour ces/
eclipselink/eclipselink-oxmxm");

Map<String, Object> props = new HashMap<String, Object>();

props. put (JAXBCont ext Properti es. OXM METADATA SOURCE, oxnftrean);

/1 Create Context

Dynam cJAXBCont ext dContext =

Dynam cJAXBCont ext Fact ory. cr eat eCont ext Fr onXSD(i nput Stream null, myC assLoader,
props);

Example 8-42 Sample eclipselink-oxm.xml File

<?xm version="1.0" encodi ng="US-ASCI | " ?>
<xm - bi ndi ngs xm ns="http://ww. eclipse.org/eclipselink/xsds/persistence/ oxnf
package- name="exanpl e" >
<j ava-types>
<j ava-type nane="Address">
<java-attributes>
<xm -el ement java-attribute="province" xm-path="state/text()"/>
<xm -el ement java-attribute="postal Code" xm -path="zip-code/text()"/>
</java-attributes>
</java-type>
</java-types>
</ xm - bi ndi ngs>
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This chapter includes the following sections:

e Understanding Static and Dynamic Entities

e Specifying the EclipseLink Runtime

e Bootstrapping from XML Schema (XSD)

» Bootstrapping from EclipseLink Metadata (OXM)

Understanding Static and Dynamic Entities

There are two high-level ways to use EclipseLink JAXB: using pre-existing Java
classes (Using Static MOXy), or using EclipseLink-generated in-memory Java classes
(Using Dynamic MOXYy).

Using Static MOXy

ORACLE

The most common way to use EclipseLink JAXB is with existing Java classes, mapped
to XML using Java annotations and/or EclipseLink OXM metadata. These classes
might be ones that you have written yourself, or they could be generated from an XML
Schema using the XJC compiler tool.

Using this approach, you will be dealing with your actual domain objects when
converting to and from XML. Example 9-1 shows a simple Java class that can be used
with JAXB.

# Note:

When using static classes with JAXB, you can take advantage of JAXB's
defaulting behavior and only annotate things which differ from the default.
For example, all fields on a Java class will default to being mapped to an
XML element, so no annotation is needed on the nane field. We want the i d
field, however, to map to an XML attribute, so have annotated it as such.

Example 9-2 demonstrates how to unmarshal, modify, and marshal an object using
static JAXB:

Example 9-1 Sample Java Class

inmport javax.xm .bind. annotation. Xm Attribute;
import javax.xm .bind. annot ation. Xm Root El enent ;

@ Root El enent

public class Customer {
@nm Attribute
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private long id;
private String nane;
...

/] get() and set() methods
...

Example 9-2 Marshalling and Unmarshalling Example

JAXBCont ext j axbContext = JAXBCont ext.new nst ance( Cust oner. cl ass, Address.class);
Cust oner custoner = (Customer)
j axbCont ext . cr eat eUnmar shal | er () . unmar shal (i nst anceDoc) ;

Address address = new Address();
address. set Street ("1001 Fleet St.");

cust oner . set Addr ess(addr ess) ;

j axbCont ext . creat eMar shal | er (). marshal (custoner, Systemout);

Using Dynamic MOXy

With EclipseLink Dynamic MOXy, you can bootstrap a JAXBCont ext from a variety of
metadata sources and use existing JAXB APIs to marshal and unmarshal data...
without having compiled Java class files on the classpath. This allows you to alter the
metadata as needed, without having to update and recompile the previously-generated
Java source code.

You should consider using Dynamic MOXy when:

* You want EclipseLink to generate mappings from an XML schema (XSD).

* You do not want to deal with concrete Java domain classes.

Using Dynamic Entities

ORACLE

Instead of using actual Java classes (such as Cust oner. cl ass or Addr ess. cl ass),
Dynamic MOXy uses a simple get (propert yNane) /set ( propert yNane,
propertyVal ue) APIto manipulate data. EclipseLink generates (in memory) a
Dynamni cType associated with each Dynami cEntity.

< Note:

Dynani cTypes are similar to Java classes; whereas Dynani cEnti ti es can be
thought of as instances of a Dynani cType.

Example 9-3 demonstrates how to unmarshal, modify, and marshal an object using
dynamic JAXB:
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Example 9-3 Marshalling and Unmarshalling Example

Dynam cJAXBCont ext dynanmi cJAXBCont ext =

Dynam cJAXBCont ext Fact ory. cr eat eCont ext Fr onXSD( xsdl nput Stream nul |, nyd assLoader,
null);

Dynam cEntity custonmer = (Dynami cEntity)

dynani cJAXBCont ext . cr eat eUnmar shal | er () . unmar shal (i nst anceDoc) ;

String |astNane = custoner.get("lastNane");
Li st orders = custoner.get("orders");

Dynam cEntity address = dynam cJAXBCont ext.newDynani cEntity("nynamespace. Address");
address.set("street", "1001 Fleet St.");

custoner. set("lastNane", lastName + "Jr.");
custoner. set ("address", address);

dynami cJAXBCont ext . cr eat eMar shal | er (). mar shal (cust omer, Systemout);

" Note:

XML names found in the metadata (complex type names, element names,
attribute names) will be translated to Java identifiers according to the
algorithms described in "Appendix D: Binding XML Names to Java
Identifiers" of the Java Architecture for XML Binding (JAXB) 2.3 Specification
(http://jcp.org/en/jsr/detail ?i d=222).

In Example 9-3, | ast - name in XML was translated to | ast Name for the Java
object.

Specifying the EclipseLink Runtime

ORACLE

In order to use EclipseLink Dynamic MOXy as your JAXB implementation, you must
identify the EclipseLink Dynani cJAXBCont ext Fact ory in your j axb. properti es file.

1. Create a text file named j axb. properti es, specifying
Dynani cJAXBCont ext Fact ory as the factory used to build new JAXBCont ext s.

javax. xnl . bind. context. factory=org. eclipse. persi stence.jaxb. dynami c. Dy
nanm cJAXBCont ext Fact ory

2. Copy thejaxb. properti es file to the context path used to create the JAXBCont ext .

3. Use the standard JAXBCont ext . newl nst ance( String cont ext Path) API to create
a Dynam cJAXBCont ext .

Dynani cJAXBCont ext j axbContext = (Dynani cJAXBCont ext)
JAXBCont ext . newl nst ance( " or g. exanpl e. nypackage");

Because you do not need to change any application code, you can easily switch
between different JAXB implementations.
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Instantiating a DynamicJAXBContext

The following methods on JAXBContext can be used to create new instances of
DynamicJAXBContexts:

public static JAXBContext newinstance(String contextPath) throws JAXBException
public static JAXBContext newinstance(String contextPath, O assLoader classLoader)
t hrows JAXBException

public static JAXBContext newinstance(String contextPath, O assLoader classLoader,
Map<String, ?> properties) throws JAXBException

e contextPath — Location of j axb. properti es file.

» classLoader — The application's current class loader, which will be used to first
lookup classes to see if they exist before new Dynani cTypes are generated.

e properties — A map of properties to use when creating a new
Dynamni cJAXBCont ext . This map must contain one of the following two keys:

— org.eclipse.persistence.jaxbh. JAXBCont ext Fact ory. XM._SCHEMA KEY,
which can have several possible values:

*  One of the following, pointing to your XML Schema file:
* java.io.lnputStream
*  org.w3c. dom Node
* javax.xm .transform Source

— org.eclipse. persistence.|axb. JAXBCont ext Properties. OXM METADATA SQU
RCE, which can have several possible values:

*  One of the following, pointing to your OXM file:
* java.io.File
* java.io.lnputStream
* java.io.Reader
* java.net.URL
* javax.xm .stream XM.Event Reader
* javax.xm .stream XM.St reanReader
* javax.xm .transform Source
* org.w3c. dom Node

* org.xm . sax. | nput Sour ce

" Note:

If using one of these options, a package-name element must be
defined in the xn - bi ndi ngs element of your OXM file.

* A List of objects from the set above.
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< Note:

If using this option, a package-name element must be defined in
the xni - bi ndi ngs element of your OXM file.

* A Mp<String, Object>, where Stringisa package name, and Qbj ect is
the pointer to the OXM file, from the set of possibilities above.

Bootstrapping from XML Schema (XSD)

With EclipseLink MOXy, you can provide an existing XML schema from which to
create a Dynani cJAXBCont ext . EclipseLink will parse the schema and generate
Dynami cTypes for each complex type. This is achieved by use of the

Dynami cJAXBCont ext Fact ory class. A Dynani cJAXBCont ext cannot be instantiated
directly; it must be created through the factory API.

You can pass the XML Schema to Dynani cJAXBCont ext Fact ory by using:
e java.io.lnputStream
e org.w3c.dom Node

e javax.xnl.transform Source

# Note:

EclipseLink MOXy uses Sun's XJC (XML-to-Java Compiler) APIs to parse
the schema into an in-memory representation and generate dynamic types
and mappings. When bootstrapping from XSD, you will need to include

j axb-xj c.jar (from the JAXB reference implementation) on your
CLASSPATH.

The APIs used to create a DynamicJAXBContext are as follows:

¢ Note:

The classLoader parameter is your application's current class loader, and will
be used to first lookup classes to see if they exist before new Dynami cTypes
are generated. The user may pass in nul | for this parameter, and

Thread. current Thread() . get Cont ext Cl assLoader () will be used instead.

This example shows how to create and marshall a new object using Dynamic MOXy.
The code snippet in Example 9-6:

» Passes the XML Schema to Dynani cJAXBCont ext Fact ory to create a
Dynami cJAXBCont ext

e Creates new Dynani cEntities and sets their properties
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* Creates a JAXBMar shal | er and marshals the Java objects to XML

Example 9-4 Creating a DynamicJAXBContext

/**

* Create a Dynam cJAXBContext, using XML Schema as the netadata source.

*

* @aram schemaStream
* java.io.lnputStreamfromwhich to read the XM. Schena.
* (@aram resol ver

* An org.xnl.sax. EntityResol ver, used to resolve schema inports. Can be null.
* @aram cl assLoader
* The application's current class |oader, which will be used to first |ookup
* classes to see if they exist before new Dynami cTypes are generated. Can be
* null, in which case Thread. current Thread(). get Context O assLoader() will be used.
* (@aram properties
* Map of properties to use when creating a new Dynam cJAXBContext. Can be null.
*

* @eturn

* A new instance of Dynam cJAXBCont ext .

*

*

*

*

@hrows JAXBException
if an error was encountered while creating the Dynam cJAXBCont ext .
/
public static Dynam cJAXBContext createContextFronXSD(j ava.io.|nput Stream schemaStream
EntityResol ver resol ver,
Cl assLoader classLoader, Map<String, ?> properties) throws JAXBException

public static Dynam cJAXBCont ext createContext FromXSD(or g. w3c. dom Node schemaDOM EntityResol ver
resol ver,
C assLoader classLoader, Map<String, ?> properties) throws JAXBEXception

public static Dynam cJAXBContext createContext FronXSD(j avax.xm .transform Source schemaSource,
EntityResol ver resol ver,
C assLoader classLoader, Map<String, ?> properties) throws JAXBException

Example 9-5 Sample XML Schema

<?xm version="1.0" encodi ng="UTF-8"?>
<xs:schema target Nanmespace="exanpl €" xni ns: nyns="exanpl e" xm ns: xs="http://
ww. W3. or g/ 2001/ XM.Schema"

attributeFormDef aul t="qual i fied" el ement FornDefaul t="qualified">

<xs: el ement nane="cust oner" type="nmyns: custoner"/>

<xs: compl exType name="cust omer" >
<XS: sequence>
<xs: el ement nanme="first-nane" type="xs:string"/>
<xs: el ement nanme="l ast - name" type="xs:string"/>
<xs: el ement nanme="address" type="nyns: address"/>
</ xs: sequence>
</ xs: conpl exType>

<xs: conpl exType nane="address">
<XSs: sequence>
<xs: el ement nane="street" type="xs:string"/>
<xs: el ement nanme="city" type="xs:string"/>
<xs: el ement name="province" type="xs:string"/>
<xs: el ement name="postal - code" type="xs:string"/>
</ xs: sequence>
</ xs: conpl exType>

ORACLE 9-6



Chapter 9
Bootstrapping from XML Schema (XSD)

</ xs: schena>

Example 9-6 Sample Application Code

I nput Stream i nput Stream = nyd assLoader . get Syst emResour ceAsSt r ean{ " exanpl e/
resour ces/ xsd/ cust omer . xsd");

Dynam cJAXBCont ext dContext =

Dynam cJAXBCont ext Fact ory. cr eat eCont ext Fr onXSD(i nput Stream nul |, nyd assLoader,
null);

Dynam cEntity newCustomer = dContext.newDynami cEntity("exanple. Custoner");
newCust oner . set ("firstNane", "Ceorge");
newCust oner . set ("l ast Nane", "Jones");

Dynam cEntity newAddress = dContext.newDynani cEntity("exanpl e. Address");
newAddress. set("street", "227 Main St.");

newAddress. set("city", "Toronto");

newAddr ess. set ("province", "Ontario");

newAddr ess. set (" post al Code", "MV1EG");

newCust oner . set ("address", newAddress);

dCont ext . creat eMar shal | er (). mar shal (newCust oner, System out);

Importing Other Schemas / EntityResolvers

ORACLE

If the XML schema that you use to bootstrap imports other schemas, you must
configure an or g. xnl . sax. Enti t yResol ver to resolve the locations of the imported
schemas. You can then pass the Enti t yResol ver to the Dynam cJAXBCont ext Fact ory.

In Example 9-7, each type is defined in its own schema:

You must supply an Ent i t yResol ver implementation to resolve the location of the
imported schema.

Example 9-8 illustrates the Ent it yResol ver:

When you create the Dynami cJAXBCont ext , pass the Enti t yResol ver to it, as shown
here:

I nput St ream i nput Stream = O assLoader. get Syst enResour ceAsSt rean( " cont f oo/ sal es/ xsd/
custoner. xsd");

Dynami cJAXBCont ext dCont ext =

Dynani cJAXBCont ext Fact ory. cr eat eCont ext Fr onXSD(i nput Stream new MyEntityResol ver (),
null, null);

If you encounter the following exception when importing another schema:

Internal Exception: org.xnl.sax. SAXParseException: schena_reference. 4:
Failed to read schema docunent '<inported-schema-name>', because 1) coul d
not find the docunent; 2) the document could not be read; 3) the root

el ement of the docunment is not <xsd:schema>.

You should disable XJC's schema correctness check option, either in code:

System set Property("com sun.tool s. xjc.api.inpl.s2j.SchemaConpilerlnpl.noCo
rrectnessCheck", "true")
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or from the command line:

-Dcom sun. tool s. xj c. api.inpl.s2j.SchemaConpil erlnpl.noCorrect

Example 9-7 Sample XML Schema

<l'-- customer.xsd -->

<?xm version="1.0" encodi ng="UTF-8"?>
<xs:schema xm ns: nyns="exanpl e" xm ns: add="addr essNanespace"
xm ns: xs="http://ww. w3. or g/ 2001/ XM_Schema" t ar get Nanespace="exanpl e" >

<xs:inport namespace="addressNanespace" schenalLocation="address. xsd"/>
<xs: el ement nanme="custoner" type="nyns: custoner"/>

<xs: conpl exType name="cust oner">
<Xs: sequence>
<xs: el ement name="first-nane" type="xs:string"/>
<xs: el ement name="l ast-name" type="xs:string"/>
<xs: el ement name="address" type="add: address"/>
</ xs: sequence>
</ xs: conpl exType>

</ xs: schema>

Example 9-8 Sample Application Code

class MyEntityResol ver inplenments EntityResol ver {

public InputSource resolveEntity(String publicld, String systemd) throws
SAXException, | CException {
Il Inported schemas are |ocated in ext\appdatalxsd\

/| Gab only the filename part fromthe full path
String filename = new File(systen d). get Nanme()

/1 Now prepend the correct path
String correctedld = "ext/appdata/xsd/" + filenaneg;

I nput Source is = new
I nput Sour ce( C assLoader. get Syst enResour ceAsSt rean( correct edl d))
i s.setSystemd(correctedld);

return is;

Customizing Generated Mappings with XJC External Binding
Customization Files

ORACLE

When bootstrapping from an XSD, you have the option to customize the mappings that
will be generated through the use of XJC's External Binding Customization file format
(. xj b). In the example below, the package name of the dynamic classes has been
overridden, and the name attribute has been renamed to | ast - nane- comma-first -
nane.
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For complete information on the External Binding Customization file format, please see
http://downl oad. oracl e. con docs/ cd/ E17802_01/ webser vi ces/ webser vi ces/
docs/ 2.0/ tutorial /doc/ JAXBUsi ng4. ht ni .

" Note:

If you wish to use External Binding Customization files, you will need to use
Source objects to point to your XML Schema. Sources are used to load
the . xj b files as well, and they must all have the same System ID set.

Example 9-10 illustrates bootstrapping from an XSD, and customizing the mapping
generation using two separate . xj b files.

The value of EXTERNAL_BI NDI NGS_KEY can be either a single Sour ce or a
Li st <Sour ce>, pointing to your External Binding Customization file(s).

Example 9-9 customl.xjb File

<j xb: bi ndi ngs version="1.0" xm ns:jxb="http://java.sun.com xm /ns/jaxb"
xm ns: xs="http://ww. w3. or g/ 2001/ XM_.Schema" >
<j xb: bi ndi ngs schenaLocat i on="enpl oyee. xsd" node="/xs: schem">

<l-- Custom ze the package name that is generated for each schema -->
<j xb: schemaBi ndi ngs>

<j xb: package name="com acne.internal"/>
</ j xb: schemaBi ndi ngs>

<l-- Renanme the 'name' element to 'last-name-comma-first-name' -->
<j xb: bi ndi ngs node="//xs: conpl exType[ @ane=" person']">
<j xb: bi ndi ngs node=".//xs: el ement [ @ame=" nane'] ">
<j xb: property name="I ast - nane- conma-first-nanme"/>
</ j xb: bi ndi ngs>
</ j xb: bi ndi ngs>

</ j xb: bi ndi ngs>
</ j xb: bi ndi ngs>

Example 9-10 Bootstrapping Example

C assLoader classLoader = Thread. current Thread(). get Cont ext O assLoader ();
String xsd = "exanpl e/ resour ces/ xsd/ enpl oyee. xsd";

String xjbl = "exanpl e/ resources/ xsd/ custont. xj b";

String xjb2 = "exanpl e/ resour ces/ xsd/ cust on2. xj b";

I nput St ream xsdStream = cl assLoader . get Syst emResour ceAsSt r ean( xsd) ;
Sour ce xsdSource = new StreanSour ce(xsdStrean);

/1 Set SYSTEMID to the filename part of the XSD

xsdSour ce. set Syst eml d("enpl oyee. xsd");

I nput St ream xj bStream = cl assLoader . get Resour ceAsSt rean( xj bl);
Sour ce xj bSource = new StreanSource(xj bStrean;

/] Set SYSTEMID to be the sanme as the XSD

Xj bSour ce. set Syst eml d( xsdSour ce. get System d());

I nput Stream xj bStrean? = cl assLoader. get Resour ceAsSt rean( xj b2) ;
Sour ce xj bSource2 = new StreanSource(xj bStrean);
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/] Set SYSTEMID to be the sane as the XSD
xj bSour ce2. set Syst em d(xsdSour ce. get System d());

ArraylLi st <Source> xj bFiles = new ArrayLi st<Source>(2);
Xj bFi | es. add( xj bSour ce);
Xj bFi | es. add( xj bSour ce2) ;

/1 Put XSD and XJBs into Properties

Map<String, Object> properties = new HashMap<String, Object>();
properties. put (Dynam cJAXBCont ext Fact ory. XM._SCHEMA_KEY, xsdSource);
properties. put (Dynani cJAXBCont ext Fact ory. EXTERNAL_BI NDI NGS_KEY, xj bFiles);

Il Create Context
Dynam cJAXBCont ext j axbContext = (Dynami cJAXBCont ext)
JAXBCont ext . newl nst ance("exanpl e", classLoader, properties);

Bootstrapping from EclipseLink Metadata (OXM)

ORACLE

If you would like to have more control over how your Dynani cEntiti es will be mapped
to XML, you can instead bootstrap from an EclipseLink OXM Metadata file. Using this
approach, you can take advantage of EclipseLink's robust mappings framework and
customize how each complex type in XML maps to its Java counterpart. The following
API on Dynani ¢cJAXBCont ext Fact ory can be used to bootstrap from an OXM file:

Links to the actual OXM files are passed in via the properti es parameter, using a
special key, JAXBCont ext Properti es. OXM METADATA SOURCE. The value of this key will
be a handle to the OXM metadata file, in the form of one of the following:

e java.io.File

e java.io.lnputStream

° java.io.Reader

* java.net.URL

e javax.xnl.stream XM.Event Reader
e javax.xm .stream XM.St r eanReader
e javax.xm .transform Source

° org.w3c. dom Node

e org.xm.sax.|nput Source

Li st s of the above inputs are acceptable as well, to bootstrap from multiple OXM files.
For more information, see the documentation on the Dynam cJAXBCont ext Fact ory
class.

In the following example, we will obtain our OXM file as a resource from our
C assLoader, and use the resulting | nput St r eamto bootstrap a Dynam cJAXBCont ext :

I nput Streami Stream = myC assLoader . get Resour ceAsSt r ean( " exanpl e/ resour ces/
eclipselink/eclipselink-oxmxm");

Map<String, Object> properties = new HashMap<String, Object>();
properties. put (JAXBCont ext Properties. OXM METADATA_SOURCE, i Strean;

Dynam cJAXBCont ext j axbContext =
Dynami cJAXBCont ext Fact ory. cr eat eCont ext Fr omOXM nyCl assLoader, properties);
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Example 9-11 Creating a DynamicJAXBContext

-
*

I

—

@eturn

Create a <tt>Dynam cJAXBContext</tt>, using an EclipseLink OXMfile as the netadata source.

@ar am cl assLoader
The application's current class |oader, which will be used to first [ookup classes to
see if they exist before new <tt>Dynam cTypes</tt> are generated. Can be <tt>null</tt>,
in which case <tt>Thread. current Thread(). get Context Cl assLoader ()</tt> will be used.

@ar am properties
Map of properties to use when creating a new <tt>Dynam cJAXBContext</tt> ~ This map nust
contain a key of JAXBContext.ECLI PSELI NK_OXM XM__KEY, with a value of... (see bel ow)

A new instance of <tt>Dynani cJAXBContext</tt>.

@hrows JAXBException
if an error was encountered while creating the <tt>Dynam cJAXBCont ext</tt>.

public static Dynam cJAXBContext createContextFronOXM O assLoader classLoader, Map<String, ?>
properties) throws JAXBException {

Example

ORACLE

Using the sample OXM in Example 9-12, we will show an example of how to create
and marshall a new object using Dynamic MOXy. It is important to note the t ype
attributes. Because there is no underlying Java class, the types of each property must
be explicitly specified.

The code in Example 9-13 demonstrates:

» Passing the OXM file to Dynani cJAXBCont ext Fact ory to create a
Dynamni cJAXBCont ext

e Creating new Dynani cEnti ti es and setting their properties
» Creating a JAXBMar shal | er and marshalling the Java objects to XML
Example 9-12 Sample XML Schema

<?xm version="1.0" encodi ng="US-ASCI | " ?>
<xnl - bi ndi ngs xm ns="http://ww. ecl i pse. org/ eclipselink/xsds/ persistence/ oxnf
xm ns: xsi ="http://ww. w3. or g/ 2001/ XM_Schema- i nst ance"

xm ns: xs="http://ww. w3. or g/ 2001/ XM_.Schema" package- name="exanpl ">

<j ava-types>
<j ava-type nane="Custoner">
<xnl -root - el enent nane="cust oner"/>
<java-attributes>
<xn -element java-attribute="firstName" type="java.lang.String"/>
<xn -el ement java-attribute="lastName" type="java.lang.String"/>
<xm -el ement java-attribute="address" type="exanple. Address"/>
</java-attributes>
</java-type>

<j ava-type nane="Address">
<java-attributes>
<xn -el ement java-attribute="street" type="java.lang. String"/>
<xn -el ement java-attribute="city" type="java.lang.String"/>
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<xm -el ement java-attribute="province" type="java.lang.String"/>
<xm - el ement java-attribute="postal Code" type="java.lang.String"/>
</java-attributes>
</java-type>
</java-types>

</ xm - bi ndi ngs>

Example 9-13 Sample Application Code

I nput Stream i Stream = myd assLoader . get Resour ceAsSt r ean( " exanpl e/ r esour ces/
eclipselink/eclipselink-oxmxm");

Map<String, Object> properties = new HashMap<String, Object>();
properties. put (JAXBCont ext Properties. OXM METADATA_SOURCE, i Strean);

Dynam cJAXBCont ext jaxbContext =
Dynam cJAXBCont ext Fact ory. cr eat eCont ext Fr onOXM nyCl assLoader, properties);

Dynami cEntity newCustomer = dContext.newDynami cEntity("exanple. Custoner");
newCust oner . set ("firstNane", "Ceorge");
newCust oner . set ("l ast Nane", "Jones");

Dynam cEntity newAddress = dContext.newDynani cEntity("exanpl e. Address");
newAddress. set("street", "227 Main St.");

newAddress. set("city", "Toronto");

newAddr ess. set ("province", "Ontario");

newAddr ess. set (" post al Code", "MV1E6");

newCust oner . set ("address", newAddress);

dCont ext . creat eMar shal | er (). mar shal (newCust omer, System out
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Using JSON Documents

Starting in Release 2.4, Oracle TopLink MOXy supports the ability to convert objects to
and from JSON (JavaScript Object Notation). This feature is useful when creating
RESTful services; JAX-RS services can accept both XML and JSON messages.

This chapter includes the following sections:

e Understanding JSON Documents
e Marshalling and Unmarshalling JSON Documents
*  Specifying JSON Bindings

Understanding JSON Documents

TopLink supports all MOXy object-to-XML options when reading and writing JSON,
including:

* TopLink's advanced and extended mapping features (in addition to the JAXB
specification)

e Storing mappings in external bindings files
»  Creating dynamic models with Dynamic JAXB

*  Building extensible models that support multitenant applications

Marshalling and Unmarshalling JSON Documents

ORACLE

Use the eclipselink.media-type property on your JAXB Marshaller or Unmarsaller to
produce and use JSON documents with your application, as shown in Example 10-1.

You can also specify the ecl i psel i nk. nedi a- t ype property in the Map of the
properties used when you create the JAXBCont ext , as shown in Example 10-2.

You can also configure your application to use JSON documents by using the
Mar shal | er Properties, Unmarshal | er Properti es, and Medi aType constants, as
shown in Example 10-3.

Example 10-1 Marshalling and Unmarshalling

Marshal | er m = jaxbContext.createMarshaller();
m set Property("eclipselink.nedia-type", "application/json");

Unmarshal I er u = jaxbContext. createUnmarshal ler();
u.setProperty("eclipselink. media-type", "application/json");
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Example 10-2 Using a Map

i mport org.eclipse. persistence. jaxb. JAXBCont ext Properti es;
i mport org.eclipse. persistence. oxm Medi aType;

Map<String, Object> properties = new HashMap<String, Object>();
properties.put("eclipselink.media-type", "application/json");

JAXBCont ext ctx = JAXBCont ext.new nstance(new O ass[] { Enployee.class },
properties);

Marshal | er jsonMarshaller = ctx. createMarshaller();

Unmar shal | er j sonUnmarshal | er = ctx. createUnmarshal | er();

When specified in a Map, the Marshallers and Unmarshallers created from the
JAXBCont ent will automatically use the specified media type.

Example 10-3 Using MarshallerProperties and UnarshallerProperties

i mport org.eclipse.persistence.jaxb. Marshal | er Properti es;
import org.eclipse. persistence.jaxb. Unarshal | er Properties;
import org.eclipse. persistence. oxm Medi aType;

m set Property(Marshal | erProperties. MEDI A TYPE, MediaType. APPLI CATI ON_JSON);
u. set Property(Unmarshal | er Properties. MEDI A TYPE, Medi aType. APPLI CATI ON_JSON) ;

Specifying JSON Bindings

ORACLE

Example 10-4 shows a basic JSON binding that does not require compile time
dependencies in addition to those required for normal JAXB usage. This example
shows how to unmarshal JSON from a St r eanSour ce into the user object
SearchResul t s, add a new Resul t to the collection, and then marshal the new
collection to Syst em out .

You can also write MOXy External Bindings files as JSON documents. Example 10-5
shows how to use hi ndi ngs. j son to map Customer and PhoneNumber classes to
JSON.

Example 10-6 shows how to use the JSON file (created in Example 10-5) when
bootstrapping a JAXBCont ext .

Example 10-4 Using Basic JSON Binding
package org. exanpl e;

i mport org. exanpl e. nodel . Resul t;
i mport org. exanpl e. nodel . SearchResul ts;

inmport java.util.Date;

i mport javax.xn .bind. JAXBCont ext ;

i mport javax.xm .bind. JAXBEl enent ;

i mport javax.xm .bind. Marshal | er;

i mport javax.xm .bind. Unmarshal | er;

import javax.xm .transform stream StreanSource;

public class Deno {

public static void main(String[] args) throws Exception {
JAXBCont ext j ¢ = JAXBCont ext.newl nstance( Sear chResul ts. cl ass);
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Unmar shal | er unmarshal ler = jc.createUnmarshaller();
unnarshal | er. set Property("eclipselink.media-type", "application/json");
StreanSource source = new StreanSource("http://search.twitter.con
sear ch. j son?q=j axbh");
JAXBEIl ement <Sear chResul t s> j axbEl ement = unmarshal | er. unmar shal (sour ce,
SearchResul ts. cl ass);

Result result = new Result();

result.set Creat edAt (new Date());

resul t.set Fromser("bsnith");

result.set Text ("You can now use EclipselLink JAXB (MOXy) with JSON :)");
j axbEl enent . get Val ue() . get Resul ts().add(result);

Marshal | er marshal ler = jc.createMarshaller();

mar shal | er. set Property(Marshal | er. JAXB_FORMATTED_QUTPUT, true);

mar shal | er. set Property("eclipselink.nedia-type", "application/json");
mar shal | er. marshal (j axbEl ement, Systemout);

}
}
Example 10-5 Using External Bindings
{
"package- name" : "org. exanpl e",
"xm -schema" : {
"el ement-formdefaul t" : "QUALIFIED",
"nanespace" : "http://ww. exanpl e. conl cust omer"
b
"java-types" : {
"java-type" : [ {
"nang" : "Customer",
"xm -type" : {
"prop-order" : "firstNane |astNane address phoneNunbers”
1
"xm -root-element” : {},
"java-attributes" : {
"xm -el ement” ;[
{"java-attribute" : "firstNane", "nanme" : "first-name"},
{"java-attribute" : "lastNane", "name" : "last-name"},
{"java-attribute" : "phoneNunbers", "name" : "phone-nunber"}
]
}
boo
"name" : "PhoneNunber",
"java-attributes" : {
"xm-attribute" : [
{"java-attribute" : "type"}
1,
"xm -value" : |
{"java-attribute" : "number"}
]
}
bl
}
}
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Example 10-6 Using JSON to Bootstrap a JAXBContext

Map<String, Object> properties = new HashMap<String, Object>(2);
properties.put("eclipselink-oxmxn", "org/exanple/binding.json");
properties.put("eclipselink.media-type", "application/json");
JAXBCont ext context = JAXBCont ext.new nstance("org. exanpl e",

Cust oner . cl ass. get O assLoader () , properties);

Unmar shal | er unmarshal | er = context.createUnmarshal | er();
StreanBource json = new StreanSource(new File("src/org/exanpl e/input.json"));

Specifying JSON Data Types

Although XML has a single datatype, JSON differentiates between strings, nhumbers,
and booleans. TopLink supports these datatypes automatically, as shown in
Example 10-7

Example 10-7 Using JSON Data Types

public class Address {

private int id;
private String city;
private bool ean isMailingAddress;

}
{
dt o1,
"city" : "Cttawa",
"isMailingAddress" : true
}

Supporting Attributes

ORACLE

JSON does not use attributes; anything mapped with a @m At t ri but e annotation will
be marshalled as an element. By default, TopLink triggers both the attribute and
element events, thereby allowing either the mapped attribute or element to handle the
value.

You can override this behavior by using the JSON_ATTRI BUTE_PREFI X property to
specify an attribute prefix, as shown in Example 10-8. TopLink prepends the prefix to
the attribute name during marshal and will recognize it during unmarshal.

In the example below the nunber field is mapped as an attribute with the prefix @.

You can also set the JSON_ATTRI BUTE_PREFI X property in the Map used when creating
the JAXBCont ext , as shown in Example 10-9. All marshallers and unmarshalers
created from the context will use the specified prefix.

Example 10-8 Using a Prefix

j sonUnmar shal | er. set Property(Unmarshal | er Properties. JSON ATTRI BUTE_PREFI X, "@);
j sonMarshal | er. set Property(Marshal | erProperties. JSON_ATTRI BUTE_PREFI X, "@) ;
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{
"phone" : {
"area-code" : "613",
"@unber" : "1234567"
1
}

Example 10-9 Setting a Prefix in a Map

Map<String, Object> properties = new HashMap<String, Object>();
properties. put (JAXBCont ext Properties. JSON_ATTRI BUTE_PREFI X, "@);

JAXBCont ext ctx = JAXBCont ext.new nstance(new O ass[] { Phone.class }, properties);

Supporting no Root Element

TopLink supports JSON documents without a root element. By default, if no

@ Root El ement annotation exists, the marshalled JSON document will not have a
root element. You can override this behavior (that is omit the root element from the
JSON output, even if the @ Root El enent Js specified) by setting the

JSON_|I NCLUDE_ROOT property when marshalling a document, as shown in

Example 10-10.

When unmarshaling a document with no root elements, you should set the
JSON_|I NCLUDE_ROOT property as shown in Example 10-10.

¢ Note:

If the document has no root element, you must specify the class to
unmarshal to.

Example 10-10 Marshalling no Root Element Documents

mar shal | er. set Property(Marshal | er Properties. JSON_ | NCLUDE_ROOT, false);

Example 10-11 Unmarshalling no Root Element Documents

unnar shal | er. set Property(Unmar shal | er Properties. JSON_| NCLUDE_ROOT, false);
JAXBEI ement <Sear chResul t s> j axbEl ement = unmarshal | er. unmar shal (sour ce,
SearchResul ts. cl ass);

Using Namespaces

ORACLE

Because JSON does not use namespces, by default all namespaces and prefixes are
ignored when marshaling and unmarshaling. In some cases, this may be an issue if
you have multiple mappings with the same local name — there will be no way to
distinguish between the mappings.

With TopLink, you can supply a Map of namespace-to-prefix (or an instance of
NamespacePr ef i xMapper ) to the Marshaller and Unmarshaller. The namespace prefix
will appear in the marshalled document prepended to the element name. TopLink will
recognize the prefix during an unmarshal operation and the resulting Java objects will
be placed in the proper namespaces.
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Example 10-12 shows how to use the NAMESPACE_PREFI X_MAPPER property.

The Marshal | er Properti es. NAVESPACE _PREFI X_MAPPER applies to both XML and
JSON; Unmar shal | er Properties. JSON_ NAMESPACE PREFI X _MAPPERis a JSON-only
property. XML unmarshalling can obtain the namespace information directly from the
document.

When JSON is marshalled, the namespaces will be given the prefix from the Map
separated by a dot (. ):

{
“nsl. enpl oyee : {
"ns2.id" : 123
}
}

The dot separator can be set to any custom character by using the
JSON_NAMESPACE SEPARATOR property. Here, a colon ( :) will be used instead:

j sonMarshal | er. set Property(Marshal | erProperties. JSON NAMESPACE_SEPARATCOR, ':');
j sonUnmar shal | er. set Property(Unmarshal | er Properties. JSON_NAMESPACE_SEPARATOR, ':');

Example 10-12 Using Namesapces

Map<String, String> namespaces = new HashMap<String, String>();

nanespaces. put ("namespacel”, "nsl");

nanespaces. put ("namespace2", "ns2");

j sonMarshal | er. set Property(Marshal | er Properties. NAVESPACE_PREFI X_MAPPER, nanespaces);
j sonUnmar shal | er. set Property(Unmarshal | er Properties. JSON_NAVESPACE PREFI X MAPPER,
nanespaces);

Using Collections

ORACLE

By default, when marshalling to JSON, TopLink marshals empty collections as| ], as
shown in Example 10-13.

Use the JSON_MARSHAL_EMPTY_COLLECTI ONS property to override this behavior (so that
empty collections are not marshalled at all).

j sonMarshal | er. set Property(Marshal | erProperties. JSON_ MARSHAL_EMPTY_COLLECTI ONS,
Bool ean. FALSE) ;

{
"phone" : {

}
}

Example 10-13
{
“phone" : {
"myList" @ [ ]
}

}
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Mapping Root-Level Collections

If you use the @nl Root El ement ( nane="root ") annotation to specify a root level, the
JSON document can be marshaled as:

mar shal | er. mar shal (nyLi st Of Roots, Systemout);

[

"root" : {
“name” : "aaa"
}
boA
"root" : {
“name" : "bbb"

}
bl

Because the root element js present in the document, you can unmarsal it using:

unmar shal | er. unmar shal (j son);

If the class does not have an @m Root El enent (or if JSON_| NCLUDE_ROOT = false), the
marshal would produce:

Because the root element is not present, you must indicate the class to unmarshal to:

unnar shal | er. unmar shal (j son, Root. cl ass);

Wrapping XML Values

ORACLE

JAXB supports one or more @m Attributes on @ Val ue cl asses, as shown in
Example 10-14

To produce a valid JSON document, TopLink uses a val ue wrapper, as shown in
Example 10-15.

By default, TopLink uses value as the name of the wrapper. Use the
JSON_VALUE WRAPPER property to customize the name of the value wrapper, as shown
in Example 10-16.

You can also specify the JSON_VALUE_WRAPPER property in the Map of the properties
used when you create the JAXBCont ext , as shown in Example 10-17.

When specified in a Map, the Marshallers and Unmarshallers created from the
JAXBCont ent will automatically use the specified value wrapper.

Example 10-14 Using @XmlAttributes

public class Phone {
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@m Val ue
public String nunber;

@m Attribute
public String areaCode;

public Phone() {
this("", Il|l);
}

public Phone(String num String code) {

this. number = num
this. areaCode = code;

}

Example 10-15 Using a value Wrapper

{
"enpl oyee" : {
"name" : "Bob Smth",
"mai nPhone" : {
"areaCode" : "613",

"val ue" : "555-5555"

b
"ot her Phones" : [ {

"areaCode" : "613",

"value" : "123-1234"

hoA
"areaCode" : "613",

"val ue" : "345-3456"

bl
}
}

Example 10-16

j sonMarshal | er. set Property(Marshal | er Properties. JSON_ VALUE_WRAPPER, "$");
j sonUnmar shal | er. set Property(Unmarshal | er Properties. JSON VALUE_WRAPPER, "$");

Would produce:

{
“enpl oyee" : {
"name" : "Bob Smth",
"mai nPhone" : {
"areaCode" : "613",
"$" . "555-5555"
¥
"ot her Phones" : [ {
"areaCode" : "613",
"' o "123-1234"
hoA
"areaCode" : "613",
"$" . "345-3456"

bl

Chapter 10
Specifying JSON Bindings
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Example 10-17 Using a Map

Map<String, bject> properties = new HashMap<String, Object>();
properties. put (JAXBCont ext Properties. JSON VALUE WRAPPER "$");

JAXBCont ext ctx = JAXBCont ext.new nstance(new O ass[] { Enployee.class },
properties);

Marshal | er jsonMarshal l er = ctx. createMarshaller();

Unmar shal | er j sonUnmarshal | er = ctx. createUnmarshal | er();
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