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Eclipse Implementation of XML Web Servicesis a Web Services framework that provides tools and in-
frastructure to develop Web Services solutions for the end users and middieware devel opers.

With Eclipse Implementation of XML Web Services, clients and web services have a big advantage: the
platform independence of the Java programming language.

1. Documentation

This release includes the following documentation:

+ Release Notes

* UsersGuide

* Tools

» APl Documentation [https://javadoc.io/doc/com.sun.xml.ws/jaxws-rt/4.0.5/]

The documentation/samples included with Eclipse Implementation of XML Web Services that is distrib-
uted on GitHub describes how to use Jakarta XML Web Services to develop and deploy your webservices
endpoints in a servlet container. The samples discussed in this document and available as part of Eclipse
Implementation of XML Web Services distribution are tested to work on GlassFish and on Apache Tom-
cat. The deployment is demonstrated using Eclipse Implementation of XML Web Services specific pro-
prietary deployment descriptor sun-jaxws.xml.

If you wish to use Eclipse Implementation of XML Web Services in a Jakarta EE container in a portable
manner (using Jakarta Enterprise Web Services deployment descriptors), please refer to the Jakarta
EE Platform [https://jakarta.ee/specifications/platform/] or GlassFish [https://eclipse-eedj.github.io/glass-
fish/] documentation/samples. The magjority of the documentation included with Eclipse Implementation
of XML Web Servicesisvalid with Jakarta EE as well.

2. Software Licenses

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

» Eclipse Implementation of XML Web Services 4.0.5 is covered by EDL - version 1.0 [https://
www.eclipse.org/org/documents/edl-v10.php]

* 3rd Party License README [ThirdPartyLicense.txt]

3. Useful Links

» Eclipse Implementation of XML Web Services has a project page on GitHub: https://github.com/
eclipse-eedj/metro-jax-ws.
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Jakarta XML Web Services Group on Eclipse projects [ https://projects.eclipse.org/proj ects/eedj.metro]
Discussions [ https://github.com/eclipse-eedj/metro-jax-ws/discussions]
Mailing list [https://accounts.eclipse.org/mailing-list/metro-dev]

Issue Tracker [https://github.com/eclipse-eedj/metro-jax-ws/issues)
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1. Required Software

* Requires Java SE 11 or later
* Requires Ant 1.10.6 [http://ant.apache.org/bindownload.cgi] or later
» Tested with GlassFish v7.x and Apache Tomcat 10.1.x

2. Installation Instructions

The following applies to the Eclipse Implementation of XML Web Services standal one bundles.
 Extract Eclipse Implementation of XML Web Services 4.0.5 bundle
» To usewith GlassFish

¢ GlassFish contains Eclipse Implementation of XML Web Services within Metro package so no in-
stallation required. For updating Eclipse Implementation of XML Web Servicesinstallationin Glass-
Fish please refer to Metro [https://eclipse-eedj.github.io/metro-wsit] project.

e Toinstall on Tomcat
e Set CATALI NA HOVE to your Tomcat installation.

¢ Run
ant install

Thisessentially copies| i b/ *. j ar fromtheroot of Eclipse Implementation of XML Web Services
extracted bundle to $CATALI NA_HOVE/ shar ed/ | i b and updates shar ed. | oader property
in $CATALI NA_HOVE/ conf / cat al i na. properti es file

If you intend to only invoke an already existing Web service, then alternatively you can use the wsimport
and wsgen scriptsinthe bi n directory of the Eclipse Implementation of XML Web Services4.0.5 bundle.

3. Jar dependency

Table 1. Jar dependencies summary

Use Description Jar

Runtime Jarsrequired to run Web Services|angus- acti vation.j ar,
angus-nail.jar
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Use

Description

Jar

Fast | nfoset.j ar,
bal -api-only.jar

gm

ha-api.j ar,
j akarta. activation-
api.jar

j akart a. annot ati on-
api .jar, jakarta.nmail -
api.jar

j akarta. xm . bi nd-
api .jar,
j akarta.xm . soap-
api . jar

jakarta.xm .ws-api.jar,
j axb-core.jar

jaxb-inpl.jar,
rt.jar

j axws-

managenent - api . j ar,
nm mepul | . jar

saaj-inpl.jar, st ax2-

api . jar

stax-ex.jar,
streanbuffer.jar

woodst ox-core. jar

Tools

Jarsrequired to develop Web Ser-
vices

j axb-j xc.jar,
Xjc.jar

j axb-

jaxws-tools.jar

+ all theruntimejars

Table 2. JPM S module names

Jar

Module name

Maven GAV

angus-activation.jar

com sun. activation.reg

st gL esl i pse. angus: angus-
activation

angus-nail . jar

com sun. nai

org. ecl i pse. angus: angus-
mai |

Fast | nf oset . j ar

com sun. xnl . fasti nf oset

com sun. xnl . fasti nf oset :

gnbal -api -only.jar

gnbal

Fast | nf oset

org. gl assfi sh. gnbal : gnbal -

api -only

ha-api . j ar

org. gl assfish. ha. ap

org. gl assfi sh. ha: ha-ap

j akarta. activation-
api . jar

jakarta. activation

jakarta. activation:jakaf
api

j akart a. annot at i on-
api . jar

j akarta. annot ati on

j akarta. annot ati on: j akaf

api

ta.activati

ta.annotati (



Release Notes

m . ws-

Jar Module name Maven GAV
jakarta. mail -api.jar j akarta. mail jakarta. mail:jakarta. mail -
api
j akarta. xm . bi nd- j akarta. xm . bi nd j akarta.xm . bi nd: j akarta. xm . bi nd-
api.jar api
j akarta. xm . soap- j akarta.xm . soap j akarta.xm . soap: jakarta. xm . soap-
api.jar api
jakarta.xm .ws-api.jar |jakarta.xnl.ws jakarta.xm .ws:jakart a.
api
j axb-core.jar com sun. xm . bi nd. core |com sun. xm . bi nd: j axb-
core
jaxb-inpl.jar com sun. xm . bi nd com sun. xm . bi nd: j axb-
i mpl
j axb-j xc.jar com sun. tool s.jxc com sun. xm . bi nd: j axb-
j xc
jaxb-xjc.jar com sun.tool s. xjc com sun. xm . bi nd: j axb-
Xjc
jaxws-rt.jar com sun. xm . ws com sun. xm . ws: j axws-rt
j axws-tool s.jar com sun. tool s. ws com sun. xm . ws: j axws-
t ool s

managemnent - api . j ar

org. gl assfish. external.

oagageassf i api ext er nal : ranagenent -

api

m mepul | . jar

org.jvnet. m mepul |

org.jvnet. m mepul | : nm nmef

oul |

saaj-inpl.jar

com sun. xm . nessagi ng. g

aam sun. xml . nessagi ng. saaj : saaj -

i mpl

stax2-api.jar

or g. codehaus. st ax2

or g. codehaus. woodst ox: st
api

ax2-

stax-ex.jar

org.jvnet. staxex

org.jvnet. st axex: st ax-
ex

streanbuffer.jar

com sun. xnl . streambuf f g

com sun. xnl . st ream buf f ¢

2r : st r eanbuf f

woodst ox-core. jar

com ctc. wstx

com faster xm . woodst ox:
core

moodst ox-

4. Current Limitations / Bugs / Issues

e Thejava. util. Col | ecti on classescannot beused with rpc/literal or document/literal BARE style
due to a limitation in Jakarta XML Binding. However, they do work in the default document/literal

VWRAPPED style.

 Although Jakarta XML Web Services customizations are portable across implementations, the names
of WSDL and schema files generated are not specified. Therefore each vendor may and most likely
will generate different names. Therefore, when switching between implementations of Jakarta XML
Web Services, it may be necessary to modify your customization files to reflect different WSDL and

schemafile names.

» Thisholdstruefor different releases of the Eclipse Implementation of XML Web Services. The Eclipse
Implementation of XML Web Services may in each rel ease change these file names to resolve bugs. If
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and when this does occur, a devel oper would need to change the filenames in their customization files
to match the new file names.

* Running a web service on Java SE Lightweight HTTP Server on Linux requires setting -
Dsun.net.httpserver .nodelay=tr ue to avoid delays in response. See #594 [ https:.//github.com/eclipse-
eedj/metro-jax-ws/issues/594] for more details.

5. Changelog

*+ 402

Adds support for OSGi Mediator specification
Replacesthelast resort fallback to Java SE provided runtime by the fallback to the current WSruntime

#656 [https://github.com/eclipse-eedj/metro-jax-ws/issues/656]: Perform refresh in Eclipse after
M 2E execution of jaxws-maven-plugin

« 401

L]

L]

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

Added a new system property named
com.sun.xml.ws.fault. SOA PFaul tBuil der.captureExceptionM essage, which when set to falsewill not
add exception messages in the faultstring

#627 [ https://github.com/eclipse-eedj/metro-jax-ws/issues/627]: HttpTransportPipe dump - improve
logging on empty header values

e 4.0.0-initial release for Jakarta EE 10 [https://jakarta.eef]

Requires Java SE 11 or newer

Supports usage of JAXWS 2.x WSDL bindings customizations
Uses XML-WS and XML-B acronymsinstead of JAXWS/JAXB
wsimport: drop support for -target 2.0, 2.1 and 2.2

#98 [ https.//github.com/eclipse-eedj/metro-jax-ws/issues/98] : Memory leak on Threadl ocal Contain-
erResolver

#250 [https://github.com/eclipse-eedj/metro-jax-ws/issues/250]: Spell dumpThreshold correctly,
keeping misspelled legacy option dumpTreshold as a fallback

#336 [https://github.com/eclipse-eedj/metro-jax-ws/issues/336]: wsimport: -target option does not
generate old javax.xml.ws package name

#542  [https.//github.com/eclipse-eedj/metro-jax-ws/issues/542]:  HttpTransportPipe.dump=true
freeze with binary messages

#562 [ https://github.com/eclipse-eedj/metro-jax-ws/issues/562]: JAX BWrapperAccessor failstofind
getters/setters

#582 [ https://github.com/eclipse-eedj/metro-jax-ws/issues/582] : Use 'Content-1D: ' header instead of
' Content-1d:'
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« #5697 [https://github.com/eclipse-eedj/metro-jax-ws/issues/597]: impossible cast in spi/db/Typelnfo
» 302

o #73 [https://github.com/eclipse-eedj/metro-jax-wslissues/73]:  Serialization error when using
SOAPHandler and Eclipselink plugin JAXBContextFactory

» #215 [https:.//github.com/eclipse-eedj/metro-jax-ws/issues/215]: WsImport.doMain() not closing
binding file upon subsequent invocations

o #221 [https.//github.com/eclipse-eedj/metro-jax-ws/pull/221]: Validate Custom Variable Name in
Tester Servlet

« 301

« wsgen: added ability generate WSDL/Schemafiles only

< wsgen: avoid NPE when reporting errors

« wsgen: fixed fork=true invocation

« mvn plugin: add Eclipse m2e lifecycle mapping

« mvn plugin: alow definition of more seis in one plugin execution

e wsimport: generate javax when target < 3.0

« wsimport: mark-generated sometimes produces awrong date value
» 3.0.0-initial release for Jakarta EE 9 [https.//jakarta.ee/]

* Reguires Java SE 8 or newer

» Adopts new APl package namespaces- j akarta. jws. * andj akarta. xnl . ws. *

« Supports new namespace for WSDL customizations

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

« Supports new namespace for handler configuration files

<jws: handl er-config xm ns:jws="https://jakarta.ee/ xm /ns/jakartaee">...</
j ws: handl er - confi g>

e 2.3.2-initial release for Jakarta EE 8 [https:.//jakarta.ee/]
 First release under Eclipse Jakarta EE Platform

« Uptake of moved Jakarta APIs.
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1. Overview

1.1. Introduction

This document describes the new features available in this release of the Eclipse Implementation of XML
Web Services. The main focus of this document isto describe the tool s used to devel op Eclipse Implemen-
tation of XML Web Services 4.0.5 web service endpoints and clients. Readers of this document should
be familiar with web services XML [http://www.w3.0rg/TR/2000/REC-xml-20001006], XML Schema
[http://Iwww.w3.0rg/ TR/2001/REC-xmlschema-1-20010502/] and WSDL [http://www.w3.org/TR/2001/
NOTE-wsdl-20010315]. Familiarity with Jakarta XML RPC 1.1 [https.//jakarta.ee/specifications/xml-
rpc/] may also be beneficial but is not necessary.

The documentation/samples discusses how to use Eclipse Implementation of XML Web Services in
a non-Jakarta EE servlet container using a proprietary deployment descriptor sun-j axws. xm and
servlet com sun. xml . ws. transport. http. servl et. WsSer vl et . This means that you can
run Eclipse Implementation of XML Web Services applications in any servlet container that has been en-
abled with the Eclipse Implementation of XML Web Services. Applications that use the proprietary DD
and servlet will runin aEclipse Implementation of XML Web Services enabled Jakarta EE servlet contain-
er, but they will be non-portable. If you wish to use Jakarta XML Web Servicesin a Jakarta EE container in
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a Jakarta EE portable manner you need to use the standard Jakarta EE deployment descriptor; please refer
to the Jakarta EE [https://jakarta.ee/specifications/platform/] or GlassFish [https://eclipse-eed.github.io/
glassfish/] documentation/samples. The majority of the documentation included with Jakarta XML Web
Servicesisvalid with Jakarta EE as well.

1.2. Features
1.2.1. Jakarta XML Web Services 4.0 API

Jakarta XML Web Services 4.0 is a new Release of XML-WS API and it has the following new features
from Jakarta XML Web Services 3.0 specification:

* Annotatej akarta. xm . ws. AsyncHandl er with @-uncti onal I nterface
» Extendj akarta. xm . ws. wsaddr essi ng. WBCEndpoi nt Ref er ence APl with getters
Jakarta XML Web Services 3.0 has the following features from Jakarta XML Web Services specification:
» Support for Jakarta XML Binding APIs
 Support for WS-Addressing 1.0 - Metadata specification
» Support for @ El enent on SEI's wrapper parameter
» Support for @M Type on exception classes
e HTTPSPI
* Provide API to create Endpoint with features
* WS-Addressing support
» APIsfor EndpointReference
* Creation
« Bi ndi ngPr ovi der. get Endpoi nt Ref erence()
e Endpoi nt . get Endpoi nt Ref er ence()
* MessageCont ext . get Endpoi nt Ref erence()
* EPR Propagation
e Using Jakarta XML Binding bind W3C EPR to WBCEndpoi nt Ref er ence class
* Marshall/lUnmarshall WBCEndpoi nt Ref er ence class using Jakarta XML Binding
» User friendly APIsto enable/disable features, such as MTOM and Addressing

JAX-RPC users should note that Jakarta XML Web Services is a completely different technology than
JAX-RPC and thus cannot run JAX-RPC applications on top of Jakarta XML Web Services. If you have
an existing JAX-RPC application it must be converted to work with Jakarta XML Web Services.

1.2.2. Fully Dynamic Runtime

In Jakarta XML Web Services, al artifacts generated by annotationProcessing, wsimport and wsgen
are portable. Jakarta XML Web Services uses the annotations within the SEI to aid in marshalling/unmar-
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shalling messages. Because we no longer generated non-portabl e artifacts, we were able to get rid of tools
like JAX-RPC'swsdeploy. The user now can create their own deployable WAR file. To learn more about
creating aWAR file and the deployment descriptor, see WAR File Packaging. It should also be noted that
JAX-RPC's wscompile tool has been replaced by two new tools; wsimport and wsgen. wsimport isused
for importing WSDL s and generating the portable artifacts. wsgen processes a compiled SEI and gener-
ates the portable artifacts. Unlike JAX-RPC's wscompile Jakarta XML Web Services's wsgen does not
generate WSDL at tool-time, the WSDL is now generated when the endpoint is deployed. There however
is an option on wsgen to generate the WSDL for developement purposes.

1.2.3. MTOM & swaRef

MTOM and swaRef support was added in Eclipse Implementation of XML Web Servicesrelease. MTOM
and swaref support isrequired by the Jakarta XML Web Services specification. Thismeansthat the M TOM
or swaref solution developed with Eclipse Implementation of XML Web Services will be fully portable
with any Jakarta XML Web Services compliant implementation.

MTOM implementation was completely re-written to allow streaming attachment support and just like
rest of the Eclipse Implementation of XML Web Services runtime its written for better performance. This
implementation was released as part of Eclipse Implementation of XML Web Services release.

Eclipse Implementation of XML Web Services brings in support for optimized trans-
mission of binary data as specified by MTOM [http://www.w3.org/TR/soapl2-mtom/
] (SOAP Message Transmission Optimization Mechanism)/ XOP [http://www.w3.org/
TR/xopl0/] (XML Binary Optimized Packaing) and swaRef [http://www.ws-i.org/Pro-
files/AttachmentsProfile-1.0.html#Example_Attachment_Description_Using_swaRef] (SOAP Attach-
ment References specified by WS-I Attachment Profile 1.0).

* MTOM allows optimized transmission of binary data- any xs: base64Bi nary or xs: hexBi nary
schema type can be send as attachment following rules defined by XOP encoding and MTOM speci-
fication.

* InswaRef, an XML element of wsi : swaRef [http://ws-i.org/profiles/basic/1.1/xsd/] type (defined by
WS- Attachment Profile 1.0) is send as attachment and a referenced based on CID URL schemais put
in place of the content of the element.

For detailson MTOM and swaRef features refer to MTOM and Swaref.

1.2.4. SOAP 1.2

SOAP 1.2 support is added to Eclipse Implementation of XML Web Services. For details refer to SOAP
1.2

1.2.5. XML/HTTP Binding

Support for XML/HTTP binding is added to Jakarta XML Web Services. One can directly send XML over
HTTP using Provider and Dispatch implementations. This enables support for REST style Web Services
in Jakarta XML Web Services. For details refer to restful sample.

1.2.6. Jakarta XML Binding 4.0

Eclipse Implementation of XML Web Services 4.0.5 uses Jakarta XML Binding 4.0 for data-binding be-
tween Java and XML which enables features such as separate compilation, type substitution and other
improvements.
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1.2.6.1. Type Substitution using @Xm SeeAl so

Jakarta XML Binding defines @XMl SeeAl so annotation which can be used to tell Jakarta XML Binding
to usethe classes mentioned with thisannotation. Thisallowstype substitutionto takesplace. Seethesam
pl es/type_substitution/src/type_substitution/server/CarDeal er.java sam-
ple that demonstratesiit.

wsimport tool, generates @Xnl SeeAl so with al the classes that are not directly ref-
erenced by the WSDL operations. To capture al such classes wsimport generates
@M SeeAl so( Obj ect Fact ory. cl ass) on the generated Service Endpoint Interface.

1.2.6.2. @ El enment on web service SEI parameters

JakartaXML Web Services2.2 specallows @Xm El ement onweb service SEI parameters, which enables
better control of XML representation. For this support, Jakarta XML Web Services relies on Jakarta XML
Binding 2.2 APl which allowsthe @< El ement annotation on parameters.

1.2.7. WS-Addressing

Eclipse Implementation of XML Web Services 4.0.5 supports for W3C Core [http://mwww.w3.0org/ TR/ws-
addr-core], SOAP Binding [http://www.w3.0rg/TR/ws-addr-soap] and Addressing 1.0 - Metadata [http://
www.w3.0rg/ TR/2007/REC-ws-addr-metadata-20070904] specifications and defines standard API and
annotations to enable/disable W3C WS-Addressing on the client and service endpoint. In addition to that,
Eclipse Implementation of XML Web Services also supports Member Submission [http://www.w3.org/
Submission/ws-addressing/] version of WS-Addressing. The member submission version is supported in
an implementation specific way. For compatility Eclipse Implementation of XML Web Services also sup-
ports wsdls conforming to WSDL Binding [http://www.w3.org/TR/ws-addr-wsdl] specification.

Refer to WS-Addressing for moredetails. See WS-Addressing samplesfr omjava-wsaddr essing, fromws-
dl-wsaddr essing-policy and fromwsdl-wsaddr essing with the Eclipse | mplementation of XML Web Ser-
vices 4.0.5 for details on the WS-Addressing programming model.

1.2.8. Annotations

Jakarta XML Web Services 4.0 relies heavily on the use of annotations as provided by A Metadata Facil-
ity for the Java Programming Language (JSR 175) [http://jcp.org/en/jsr/detail 7id=175] and Jakarta Web
Services Metadata (link) [https://jakarta.ee/specifications/web-services-metadatal] as well as additional
annotations defined by Jakarta XML Web Services 4.0. These annotations are used to customize the map-
ping from Javato XML schema/WSDL and are used at runtime to alleviate the need for non-portable se-
rializers/deserializersthat were generated in JAX-RPC 1.x. (JSR 269) [http://jcp.org/en/jsr/detail 2id=269]
Pluggable Annotation Processing APl comes as replacement of apt

The Eclipse Implementation of XML Web Services utilizes an javac Pluggable Annotation Processing
API functionality that wasintroduced in Java SE 6. javac alowsthe S to process Java sourcefilesdirectly
to generate the portable artifacts specified by the Jakarta XML Web Services specification. javac comes
as replacement of deprecated apt. More documentation about javac can be found in section Annotation
Processing Deprecated apt will be covered in more detail in section apt.

For more information on the annotations used by Jakarta XML Web Services 2.0 please refer to Annota
tions.

1.2.9. Customizations

Eclipse Implementation of XML Web Services 4.0.5 carries forward customization support introduced in
Jakarta XML Web Services.
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« Define a package where Java artifacts mapped from aWSDL file will be generated

* Package customization for value classes mapped from the imported XML schemas by the WSDL doc-
ument

» Handler chain customization

Jakarta XML Web Services specification defines standard XML based customization for a WSDL file
to Java mapping and to control certain features. These customizations, or binding declarations, can cus-
tomize almost all WSDL components that can be mapped to Java, such as the service endpoint interface
class, method name, parameter name, exception class, etc. The other important thing you can do with
these binding declarations is to control certain features, such as asynchrony, provider, wrapper style, and
additional headers. For example, a client application can enable asynchrony for a particular operationin a
portType, all operationsinaport Type, or al port Type operations defined in the WSDL file.

These binding declarationscan beinlinedinaWSDL fileor can live outside asan external file. Thebinding
declarations closely align with the Jakarta XML Binding binding declarations. An application importing
aWSDL file can inline Jakarta XML Binding bindings inside Jakarta XML Web Services binding decla-
rations to customize the inlined schema declared in the WSDL file. Schemafilesthat are imported from a
WSDL file can be customized using Jakarta XML Binding binding files and can be passed to wscompile
using the - b option switch.

These are the main customization features:

 Scoped binding declarations. An XPath expression is used to specify the target node of the WSDL file
on which customization should be applied.

* Close aignment with Jakarta XML Binding bindings. Jakarta XML Binding binding declarations can
beinlined in an external Jakarta XML Web Services binding file.

* Feature Control. Features such as asynchrony, wrapper style, additional header mapping, and provider
interfaces can be enabled or disabled.

» Handler chain customization (not yet specified by the 2.0 specification)

The following WSDL component's mapped Java names can be modified:

 generated service endpoint interface class

* method

» method parameter

* generated exception class (for WSDL fault and header fault exceptions)

* header parameter

 generated service class

* port accessor methods in the generated service class

XML Schema Java mapping can be customized using standard Jakarta XML Binding customizations.

For more information on the customizations used by Jakarta XML Web Services please refer to WSDL
Customization.
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1.2.10.

1.2.11.

1.2.12.

1.2.13.

Improved Handler Framework

Jakarta XML Web Services specification defines two types of handlers: logical and protocol handlers.
While protocol handlers have access to an entire message such as a SOAP message, logical handlers deal
only with the payload of a message and are independent of the protocol being used. Handler chains can
now be configured on a per-port, per-protocol, or per-service basis. A new framework of context objects
has been added to alow client code to share information easily with handlers.

For more information on the handler framework in Eclipse Implementation of XML Web Services 4.0.5
please refer to Handler.

Provider

Web service endpoints may choose to work at the XML message level by implementing the Pr ovi der
interface. Here the endpoints access messages or message payloads using thislow level, generic API.

For more information on providers in Eclipse Implementation of XML Web Services 4.0.5 please refer
to Provider.

Dispatch

The Dispatch API is intended for advanced XML developers who prefer to use XML constructs at the
java.l ang. transform Sourceorj akarta. xnl . soap. SOAPMessage level. For added con-
venience use of the Di spat ch APl with Jakarta XML Binding data-bound objects is supported. The
Di spat ch API can be used in both Message and Payl oad modes.

For more information on the Di spat ch please refer to Dispatch.

Asynchronous Client Operations

For more information on asynchronous clients in Eclipse Implementation of XML Web Services 4.0.5
please refer to Asynchronous Client.

1.3. Programming Model

This section of the documentation will focus on the programming model for both developing and publish-
ing aweb service endpoint, and writing aweb service client. A web service endpoint isthe implementation
of aweb service. A web service client is an application that accesses a web service.

1.3.1. Server

When devel oping aweb service endpoint, a developer may either start from a Java endpoint implementa-
tion class or from aWSDL file. A WSDL (Web Services Description Language) document describes the
contract between the web service endpoint and the client. A WSDL document may include and/or import
XML schema files used to describe the data types used by the web service. When starting from a Java
class, the tools generate any portable artifacts as mandated by the spec. When starting from aWSDL file
and schemas, the tool s generate a service endpoint interface.

Thereisatrade-off when starting from aJavaclass or fromaWSDL file. If you start from a Javaclass, you
can make sure that the endpoint implementation class has the desirable Java data types, but the devel oper
haslesscontrol of the generated XML schema. When starting fromaWSDL file and schema, the devel oper
has total control over what XML schema is used, but has less control over what the generated service
endpoint and the classes it uses will contain.
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1.3.1.1. Starting from Java
The basic process for deploying aweb service from a Java class consists of two steps.
1. Generate portable artifacts.

2. Create aWAR file to deploy
1.3.1.2. Generate Portable Artifacts

Portable artifacts generated by Eclipse Implementation of XML Web Services 4.0.5 include zero or more
JavaBean classesto aidein the marshaling of method invocations and responses, aswell as service-specific
exceptions.

In document/literal wrapped mode, two JavaBeans are generated for each operation in the web service.
One bean is for invoking the other for the response. In al modes (rpc/literal and both document/literal
modes), one JavaBean is generated for each service-specific exception.

When starting from Java the developer must provide the Jakarta XML Web Services tools with a valid
endpoint implementation class. This implementation class is the class that implements the desired web
service. Jakarta XML Web Services has a number of restrictions on endpoint implementation classes. A
valid endpoint implementation class must meet the following requirements:

» It must carry ajakarta,jws.WebService annotation (see JSR 181).
» Any of its methods may carry ajakarta.jws.WebM ethod annotation (see 7.5.2).
 All of its methods may throw java.rmi.RemoteException in addition to any service-specific exceptions.

 All method parameters and return types must be compatible with the Jakarta XML Binding 2.0 Javato
XML Schema mapping definition.

» A method parameter or return value type must not implement the java.rmi.Remote interface either di-
rectly or indirectly.

Here is an example of aasimple endpoint implementation class sanpl es/ fronj ava/ src/from
j aval server/ AddNurber sl npl . j ava from the fromjava sample:

package fronjava. server;
import jakarta.jws.WbService;

@\ebServi ce
public class AddNumber sl npl {
/**
* @ar am nunber 1
*  @ar am nunber 2
* @eturn The sum
* @hrows AddNunber sException if any of the nunbers to be added is
* negative.
*/
public int addNunbers(int nunberl, int nunber2) throws
AddNunber sExcepti on {
if (nunberl < 0 || nunber2 < 0) {
t hr ow new AddNunber sExcepti on("Negati ve nunber cant be " +
"added!", "Nunbers: " + nunberl + ", " + nunber2);
}

return nunmberl1l + nunber?2;
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}

If you are familiar with JAX-RPC 1.1, you will notice that this implementation class does not implement
a service endpoint interface. In Eclipse Implementation of XML Web Services 4.0.5 a service endpoint
interface is no longer required.

When starting from a Java endpoint implementation class, it is recommended that the portable artifacts be
generated from source using annotationProcessing. This because the Jakarta XML Web Services tools
will then have full accessto the source code and will be able to utilize parameter names that are otherwise
not available through the Java reflection APIs. If the source for the endpoint implementation class is not
available, the portabl e artifacts can be generated using wscompile. Hereisasample annotationPr ocessing
Ant task from the samples:

<annot at i onPr ocessi ng
debug="${ debug}"
ver bose="${ver bose}"
destdi r="${buil d. cl asses. honme}"
sourceDestDi r="${bui | d. cl asses. hone}"
srcdir="${basedir}/src"
i ncl udes="**/server/*.java"
sour cepat h="${basedir}/src">

<cl asspath refid="jax-ws.cl asspath"/>
</ annot ati onPr ocessi ng>

More information about the annotationProcessing Ant task can be found annotationProcessing Ant
Task. If thistask is run on the fromjava sample, the output would include:

AddNunber s. cl ass

AddNunbers. j ava

AddNumber sExcept i onBean. cl ass
AddNunber sExcept i onBean. j ava
AddNunber sResponse. cl ass
AddNunber sResponse. j ava

The AddNunber sl npl Ser vi ce. wsdl filedescribestheweb service. Theschemal. xsd fileisim-
ported by the AddNunber s| npl Ser vi ce. wsdl and contains the datatypes used by the web service.
The AddNunber s. cl ass/AddNunber s. j ava files contain the a bean used by a Jakarta XML Bind-
ing to marshall/unmarshall the addNurnber s request. The AddNunber sExcept i onBean. cl ass/
AddNunber sExcepti onBean. j ava file is a bean used by Jakarta XML Binding to mar-
shall the contents of the AddNunber sExcepti on class. The AddNunber sResponse. cl ass/
AddNunber sResponse. j ava filesrepresent the response bean used by Jakarta XML Binding to mar-
shall/unmarshall the addNumnber s response.

1.3.1.3. Create a WAR file to deploy

Creating aWAR fileis nothing more than packaging the service endpoint interface (if thereisone), service
endpoint implementation, Java classes used by the endpoint implementation and a deployment descrip-
tor in WAR format. For the fromjava sample the AddNunber sI npl and AddNunber sExcepti on
classes in the fromjava.server package, and the deployment descriptor are bundled together to make a
raw WAR file. To learn more about creating a WAR file and the deployment descriptor, see WAR File
Packaging. The deployment descriptor used in fromjava sample is given below and can be found sant
pl es/ fronj aval et ¢/ sun-j axws. xn :

<?xm version="1.0" encodi ng="UTF-8"?>
<endpoints xm ns="http://java.sun.conl xm /ns/jax-ws/ri/runtime'
version='2.0">
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<endpoi nt nane='fronj ava'
i mpl enent ati on='fronj ava. server. AddNunber si npl '
url - pattern='/addnunbers' />
</ endpoi nt s>

The attributes of the <endpoi nt > element are described below:

* nameissimply anidentifier for this endpoint

» implementation is used to specify the endpoint implementation class
« urlpatternis used to URL pattern used to access this endpoint.

The structure of the raw WAR file is shown below:

META- | NF/ MANI FEST. MF

VAEB- | NF/ sun-j axws. xm

VEB- | NF/ web. xm

VEB- | NF/ cl asses/ fronj aval/ server/ AddNunber sExcept i on. cl ass

VEB- | NF/ cl asses/ fronj aval/ server/ AddNunber sl npl . cl ass

VEB- | NF/ cl asses/fronj aval/ server/j axws/ AddNunber s. cl ass

VEB- | NF/ cl asses/ fronj aval/ server/j axws/ AddNunber sExcept i onBean. cl ass
VEB- | NF/ cl asses/ fronj aval server/j axws/ AddNunber sResponse. cl ass

The WAR file created can now be published on a Eclipse Implementation of XML Web Services en-
abled servlet container such as the Sun Java System Application Server Platform Edition 8.2 [http://
java.sun.com/j2ee/1.4/download.html]

1.3.1.4. Starting from a WSDL File

The basic process for deploying a web service when starting from a WSDL document consists of the
following four steps:

1. Generate a service endpoint interface.
2. Implement the service endpoint interface.

3. Create aWAR file to deploy.

1.3.1.5. Generate a Service Endpoint Interface

This step involves compiling or importing the WSDL file to generate a service endpoint interface and
value classes mapped from imported XML schemas.

Below isasample wsimport Ant target:

<wsi nport
debug="${debug} "
ver bose="${ver bose}"
keep="${ keep}"
destdir="%{buil d. cl asses. hone}"
wsdl =" ${server. wsdl }">

<bi ndi ng dir="${basedir}/etc"
i ncl udes="${server. bi ndi ng}"/>
</ wsi nport >

Its commandline equivalent is:

wsi nport.sh etc/AddNunbers.wsdl -b customserver.xm
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Letslook at theexcerpt of sanpl es/ f r omnsdl / et ¢/ AddNurber s. wsdl fromthesamplefromws-
dl:

The generated service endpoint interface looks as follows:
package fromasdl . server;

@ akarta.jws. WbServi ce(
name = " AddNumber sPort Type",
servi ceNane = "AddNunber sServi ce",
t ar get Nanespace = "http://duke. exanpl e. org")
@ akarta.jws. soap. SOAPBI ndi ng(
style = jakarta.jws.soap. SOAPBI ndi ng. St yl e. DOCUMENT,
use = jakarta.jws.soap. SOAPBi ndi ng. Use. LI TERAL,
paraneterStyle = jakarta.jws. soap. SOAPBI ndi ng. Par anet er St yl e. WRAPPED)
public interface AddNunmber sPort Type extends java.rm . Renote {
@ akarta.jws. \WbMet hod(oper ati onNamre = "addNunbers")
@ akarta.jws. WbResul t (nane = "return")
public int addNunbers( @ akarta.jws.WbParan{nane = "arg0") int argoO,
@ akarta.jws. \WbParam nane = "argl") int argl)
throws fromasdl . server. AddNunber sFaul t _Excepti on,
java. rm . Renot eExcepti on;

}

The generated service endpoint interface has annotations that can be used by the future versions of Jakarta
XML Web Services to do dynamic binding and serialization/deserialization at runtime. Alternatively this
service endpoint interface can be used to generateaWSDL and schemafile. Please note that round-tripping
is not guaranteed in this case. So the generated WSDL file and schema may not be the same as the one
the service endpoint interface was generated from.

1.3.1.6. Implement the Service Endpoint Interface

The next thing to do will be to provide the implementation of the service endpoint interface generated in
the previous step. When you implement the service endpoint interface it is necessary to provide a @\é-

bSer vi ce annotation on the implementation class with a endpointlnteface element specifying the qual-
ified name of the endpoint interface class. Let's look at the implementation class sanpl es/ f r omas-

dl /src/fromasdl / server/ AddNunber sl npl . j ava from the sample application fromwsdl:

package fromsdl . server;

@\ebServi ce(endpoi ntinterface = "fromasdl . server. AddNunber sPort Type")
public class AddNumnber sl npl inplements AddNumber sPort Type {
/**
* @aram nunber 1
@ar am numnber 2
@eturn The sum
@ hrows AddNunber sException if any of the nunmbers to be added is
negati ve.
/
public int addNunbers(int nunberl, int nunber2) throws
AddNunber sFaul t _Exception {

L I

}
1.3.1.7. Create a WAR

This step is similar to the one described above in Create a WAR file to deploy .
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Here the service endpoint interface implementation class from previous step, together with a deployment
descriptor file sun-jaxws.xml, and web. xn should be bundled together with the service endpoint inter-
face, value classes generated in the first step mentioned in Generate a Service Endpoint Interface.

Let'slook at sanpl es/ fromasdl / et ¢/ sun-j axws. xm from the sample application fromwsdl:

<?xm version="1.0" encodi ng="UTF-8"?>
<endpoints xm ns="http://java.sun.conm xm /ns/jax-ws/ri/runtime"
version="2.0">
<endpoi nt name="fromwsdl "

interface="fromsdl . server. AddNunber sPort Type"
i mpl enent ati on="fromasdl . server. AddNunber sl npl "
wsdl =" WEB- | NF/ wsdl / AddNunber s. wsdl "
service="{http://duke. exanpl e. or g} AddNunber sSer vi ce"
port="{http://duke. exanpl e. or g} AddNunber sPort"
url - pattern="/addnunbers"/>

</ endpoi nt s>

It defines the deployment-related configuration information for the fromwsdl endpoint. You will notice
that this deployment descriptor contains additional attributes than the deployment descriptor described in
Create aWAR fileto deploy. Theinterface attribute references the service endpoint interface generated in
step 1. The wsdl attribute also points at the WSDL that was imported by wsimport. The service attribute
references which service in the WSDL this endpoint is from and the port is the name of the port in that
service for this endpoint.

To learn more about creating a WAR file and the deployment descriptor, see WAR File Packaging.

The WAR file created can now be published on a Eclipse Implementation of XML Web Services en-
abled servlet container such as the Sun Java System Application Server Platform Edition 8.2 [http://
java.sun.com/j2ee/1.4/download.html]

1.3.1.8. Java SE Endpoints

Endpoints can be created and published programmatically using j akart a. xm . ws. Endpoi nt API
in J2SE. To learn more about these endpoints, see Endpoint API.

1.3.2. Client

A client application can access aremote web service endpoint in one of two ways: port and dispatch.

1.3.2.1. Dynamic Proxy

Inthisapproach client sideinvokes Web servicesviaadynamic proxy. The proxiesfor the Web Serviceare
created from the generated Service and service endpoint interfaces. Once the proxies are created. the client
application can invoke methods on those proxies just like a standard implementation of those interfaces.
The sections below describe this process more detail.

1.3.2.2. Generate Client Artifacts

The wsimport tool is used to generate the service endpoint interface and the service interface classes.
Below isthe sample wsimport Ant target:

<wsi nport
debug="${ debug} "
ver bose="${verbose}"
keep="$%{ keep} "
destdi r="${buil d. cl asses. hone}"
wsdl ="${client.wsdl}">
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<cl asspat h>
<path refid="jax-ws.classpath"/>
<pat hel ement | ocati on="${buil d. cl asses. hone}"/>
</ cl asspat h>
<bi nding dir="${basedir}/etc" includes="${client.binding}"/>
</ wsi nport >

The command line equivalent of this Ant target is:

wsi nport.sh -classpath client_classpath -d dest_dir -s src_dir \
-b customclient.xm http://]ocal host: 8080/ ax-ws-fromasdl / addnunber s?
WSDL

For more details see the wsimport documentation.

Here is the excerpt from sanpl es/ fromasdl / src/fromasdl /client/
AddNunber sd i ent . j ava in the fromjava sample application:

//get the port
AddNunber sPort Type port = new AddNunber sServi ce() . get AddNunbersPort () ;

//invoke the renpte nethod
int result = port.addNunbers(10, 20);

1.3.2.3. Dispatch

The Di spat ch API is intended for advanced XML developers who prefer using XML constructs at
thej ava. | ang. transf orm Sour ce orj akarta. xm . soap. SOAPMessage level. For added
convenience use of Di spat ch with Jakarta XML Binding data binding object is supported. With the
XM/ HTTPbhindingaj akart a. acti vati on. Dat aSour ce canasobeused. TheDi spat ch APIs
can be used in both Message and Payl oad modes. The Di spat ch API client with an XML/ HTTP
binding can be used with REST Web Services. Please seetherestful sample program for moreinformation.

For moreinformation on Di spat ch in Eclipse Implementation of XML Web Services 4.0.5 please refer
to Dispatch.

1.4. Useful Information

Pluggable Annotation Processing APl [http://jcp.org/aboutJava/communityprocess/final/jsr269/] — http://
jcp.org/aboutJava/communityprocess/final/jsr269/

Annotation Processing Tool (apt) [http://docs.oracle.com/javase/6/docs/technotes/guides/apt/index.html]
— http://docs.oracle.com/javase/6/docs/technotes/guides/apt/index.html.

Please use the METRO [https://projects.eclipse.org/projects/eedj.metro] forum for feedback.

The Eclipse Implementation of XML Web Services project on GitHub is: https://github.com/eclipse-ee4j/
Mmetro-jax-ws.

2. Provider

Web Service endpoints may choose to work a the XML message level by implementing
the Provi der interfface. This is achieved by implementing either Provi der <Source> or
Pr ovi der <SOAPMessage> or Pr ovi der <Dat aSour ce>. The endpoint accesses the message or
message payload using this low-level, generic API. All the Provider endpoints must have @\ebSer -
vi ceProvi der annotation. The @er vi ceMbde annotation is used to convey whether the endpoint
wantsto accessthe message ( Ser vi ce. Mode. MESSAGE) or payload ( Ser vi ce. Mbde. PAYLQOAD).
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If there is no @er vi ceMbde annotation on the endpoint, payload is the default value. The endpoint
communicateswith handlersusing\WebSer vi ceCont ext resource |i ke any ot her nor nal
endpoi nt . Provider endpoints can start from java or WSDL. When the provider endpoints start from a
WSDL file, <pr ovi der > WSDL customization can be used to mark a port as a provider.

2.1. Provi der <Sour ce> and PAYLOAD

An endpoint can access only the payload of arequest using Ser vi ce. Mode. PAYLOAD in the @ser -
vi ceMode annotation. Thisisthe default behaviour, if the annotation is missing.

For example:

@\ebSer vi ceProvi der
public class Providerlnpl inplenents Provider<Source> {

public Source invoke(Source source) { // do request processing Source
response = ...;
return response;

}
2.2. Provi der <SOAPMessage> and MESSAGE

An endpoint can access an entire SOAP request as a SOAPMessage. Ser vi ce. Mode. MESSACGE in
the @er vi ceMode annotation is used to convey the intent.

For example:

@\ebSer vi ceProvi der
@er vi ceMode(val ue = Servi ce. Mode. MESSAGE)
public class Providerlnpl inplenents Provi der<SOAPMessage> {
publ i c SOCAPMessage i nvoke( SOAPMessage nsg) { // do request processing
SOAPMessage response =...;
return response;

}
2.3. Provi der <Sour ce> and MESSAGE

An endpoint can access arequest asa Sour ce. If the request isa SOAPMessage, only the SOAPPar t
(no attachments) of the message is passed as Sour ce to the i nvoke method. If the returned response
isnull, it is considered a one way MEP.

For example:

@er vi ceMode(val ue = Servi ce. Mode. MESSAGE)
public class Providerlnpl inplenents Provider<Source> {
public Source invoke(Source source) { // do request processing
using source // return null to indicate oneway return null;
}

}
2.4. WSDL Customization

If the provider endpoint starts with a WSDL file, a port can be customized to a provider endpoint using
the <pr ovi der > customization. wsimport won't generate any artifacts for that port.

For example:
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<?xm version="1.0" encodi ng="UTF-8" standal one="yes" ?>
<bi ndi ngs

wsdl Locapti on="AddNunbers. wsdl "xm ns="https://jakarta. ee/ xm /ns/
j axws" >
<bi ndi ngs node="wsdl| : definitions">
<package nane="provi der.server"/>
<provi der >t rue</ provi der >
</ bi ndi ngs>
</ bi ndi ngs>

2.5. The sun-j axws. xm file

The attributes of provider endpoint in sun-jaxws.xml: name, implementation, wsdl, service, port override
the attributes provided through @\ébSer vi cePr ovi der annotation. For SOAPL.2 binding, one needs
to specify binding attribute.

For example:

<?xm version="1.0" encodi ng="UTF- 8" ?>
<endpoints xmns="http://java. sun. com xm /ns/jax-ws/ri/runtine
version='2.0">
<endpoi nt nanme=' AddNunber s

i mpl ement at i on=" provi der. server. AddNurber sl| npl
wsdl =" VEB- | NF/ wsdl / AddNunber s. wsdl
servi ce=' { http://duke. exanpl e. or g} AddNunber sSer vi ce'
port="{http://duke. exanpl e. or g} AddNunber sPort"
url - pattern='/addnunbers' />

</ endpoi nt s>

If thewsdl, service, port are not specified in sun-jaxws.xml, then should be declared inthe @\ébSer vi -
cePr ovi der annotation in implementation class.

2.6. Provider and Binding

Provider endpoint can be configured for different bindings using binding ids. These binding ids are defined
in Jakarta XML Web Services APl and endpoint can be configured by specifying @i ndi ngType anno-
tation or using binding attribute in sun-jaxws.xml. sun-jaxws.xml overwrites binding defined by @i nd-

i ngType annotation. If the binding is not specified using @i ndi ngType or in sun-j axws. xm ,
the default binding is SOAPL.I/HTTP.

For example: To specify XML/ HTTP binding using @i ndi ngType annotation

@ber vi ceMode(val ue = Servi ce. Mbde. MESSAGE)
@i ndi ngType(val ue = HTTPBi ndi ng. HTTP_BI NDI NG
public class Providerlnpl inplenents Provider<Source> {
publ i c Source invoke(Source source) {
I
}
}

For example: To specify XML/ HTTP bindinginsun-j axws. xm

<?xm version="1.0" encodi ng="UTF- 8" ?>
<endpoints xm ns="http://java. sun.conm xm /ns/jax-ws/ri/runtine
version='2.0">
<endpoi nt

bi ndi ng="http://wwmw. w3. or g/ 2004/ 08/ wsdl / ht t p"/ >
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</ endpoi nt s>

2.7. RESTful Provider endpoints

RESTful Web Services can be built using XM/ HTTP binding based Pr ovi der endpoints. In this
case, even HTTP GET requests are passed to the endpoint. Endpoi nt can get necessary HTTP re-
quest query string and path information using standard MessageCont ext . QUERY_STRI NG and
MessageCont ext . PATH | NFO. For more details on endpoint implementation, see the sam
pl es/restful/src/restful/server/AddNunber sl npl . java sample. If the endpoint ex-
pects GET requests to contain extra path after the endpoint address, then ur | - pat t er n should have "/
*" attheendinboth sun-j axws. xm andweb. xn .

For example: sun-j axws. xm

<?xm version="1.0" encodi ng="UTF- 8" ?>
<endpoints xmns="http://java. sun. com xm /ns/jax-ws/ri/runtine
version='2.0">
<endpoi nt

bi ndi ng="http://ww. w3. or g/ 2004/ 08/ wsdl / htt p"
url - pattern="/addnunmbers/*"/>
</ endpoi nt s>

For example: web. xni

<web- app>

<servl et - mappi ng>
<servl et - name>pr ovi der </ ser vl et - nane>
<url - pattern>/ addnunbers/*</url - pattern>
</ servl et - mappi ng>

</ web- app>

2.8. Provider and Handlers

Handlers can be configured with Provider endpointsinsun- j axws. xm descriptor or by putting @Han-
dl er Chai n onthe Pr ovi der implementation.

For example:

<?xm version="1.0" encodi ng="UTF- 8" ?>
<endpoints xm ns="http://java. sun.conml xm /ns/jax-ws/ri/runtine
xm ns:javaee="https://jakarta.eel/ xm /ns/jakartaee" version='2.0">
<endpoi nt nane=" AddNunber s’
i mpl enent ati on=' provider. server. AddNunber sl npl '
wsdl =" VEB- | NF/ wsdl / AddNunber s. wsdl '
service=' {http://duke. exanpl e. or g} AddNurrber sSer vi ce
port="{http://duke. exanpl e. or g} AddNunber sPort"
url - pattern='/addnunbers'/>
<j avaee: handl er - chai n>
<j avaee: handl er - chai n- nane>ny handl| er </ j avaee: handl er - chai n- nane>
<j avaee: handl| er >
<j avaee: handl er - nane>MyHandl| er </ j avaee: handl er - nane>
<j avaee: handl er - cl ass>provi der. server. MyHandl er
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</ j avaee: handl er - cl ass>
</ j avaee: handl er >
</ j avaee: handl er - chai n>
</ endpoi nt s>

3. AsyncProvider

Web Service endpoints may choose to work at the XML message level by implementing the Pr ovi der
interface. The related information about Pr ovi der endpointsis documented in Provider page. However
Pr ovi der endpoints are synchronous i.e. they receive XML requests and they return XML responses
synchronously ini nvoke() method. If the endpoint wants to spawn a thread to process the request, it
would block thejax-wsruntimethread and hasto manage all thelow details synchronizing the threadswhen
the response is available. Also blocking athread doesn't really scale well especially when the underlying
transport is capabl e of handling asynchronous regquest and responses. RI provides an implemention specific
solution to this problem by introducing AsyncPr ovi der . Thisissimilar to Pr ovi der endpoints but
the difference is that the endpoint implementations have to implement AsyncPr ovi der interface.

3.1. AsyncPr ovi der Example

The following example shows an AsyncPr ovi der example that accesses the payload of the request.

@\ebSer vi ceProvi der
public class AsyncProviderlnpl inplenments AsyncProvi der <Source> {

public void invoke(Source source, AsyncProviderCall back cbak,
WebServi ceCont ext ctxt) {

oo

}
3.2. AsyncPr ovi der sample

Seeasanpl es/ asyncprovi der/ Readne. t xt thatillustrates AsyncPr ovi der endpoaints.

3.3. AsyncServi ce sample

See another sanpl es/ asyncservi ce/ Readne. t xt" sample that illustrates AsyncPr ovi der
endpoint that uses asynchronous servlet as the transport to bring true asynchronity on the serv-
er-side. See New Asynchronous Servlet Transport in Eclipse Implementation of XML Web Ser-
vices [https://community.oracle.com/blogs/ramapul avarthi/2010/08/18/new-asynchronous-servl et-trans-
port-jax-ws-ri] for more details on this feature.

4. Dispatch

Web service client applications may choose to work at the XML message level by using the
Di spat ch<T> APIs. Thej akart a. xm . ws. Di spat ch<T> interface provides support for the dy-
namic invocation of service endpoint operations.

Four Message Exchange ProtocolstMEP) are supported: request-response, one way, asyn-
chronous polling, and callback. Each of these invocation MEPs are required with Jakar-
ta XML Binding data bound java.lang. Qbject, javax.xmnl.transform Source,
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j akarta.xm . soap. SOAPMessage and jakarta. activation. Dat aSour ce object re-
quests.

The jakarta.xm .ws. Service acts as a factory for the creation of Di spat ch<T> in-
stances. In addition, a Di spat ch<T> instance is created in either Ser vi ce. Mode. PAYLOAD or
Servi ce. Mode. MESSAGE modes. A j akart a. xm . soap. SOAPMessage request can only be
used with aDi spat ch<T> instance of Ser vi ce. Mbde. MESSACGE and using the SOAP Binding. A
jakarta. activati on. Dat aSour ce regquest can only be used with aDi spat ch<T> instance of
Servi ce. Mode. MESSAGE and using the XML/HTTP Binding.

Note that the Di spat ch<T> instance simply acts as a conduit for the request. No validation of the mes-
sage is required to be performed by the implementation, though some may catch errors during request
processing. It is up to the client program to supply well-formed XML requests.

4.1. Programming Model

4.1.1. Create a dynamic Ser vi ce.

Thej akart a. xm . ws. Ser vi ce actsasafactory for the creation of adynamic Ser vi ce. When cre-
ated for use with Di spat ch<T> APIsthe Ser vi ce created can be either a Ser vi ce that has knowl-
edge of the binding information of aknown Ser vi ce or no knowledge of any specific Ser vi ce.

That is, when the Ser vi ce is created with a WSDL file the port(s) binding ID, QName, and endpoint
address are known to the Ser vi ce.

The methods to create a dynamic Ser vi ce are shown here:

Servi ce service
Servi ce service

Servi ce. creat e(Q\anme servi ceQ\ane) ;
Servi ce. creat e(URL wsdl Location, QName servi ceQ\ane);

A Di spat ch<T> instance must be bound to a specific port and endpoint before use. The service has an
addPort (QNarme portNanme, URI bindingl D, String endpoi nt Address) method that
the client program can invoke for Di spat ch<T> objects. Ports created using this method can only be
used with Di spat ch<T> instances.

If the Ser vi ce has been created with WSDL binding information the the port need not be added as the
Di spat ch<T> instance will be created specific for the binding information provided in the supplied
WSDL file.

Developers who have used web service applicationsin the past are familiar with the port QNanme and end-
point address parameters of this method. Eclipse Implementation of XML Web Services 4.0.5 supports
three Bi ndi ng URI's, that of the SOAP 1.1, the SOAP 1.2 and XML/HTTP Binding. For more informa-
tion on SOAP 1.2 support please refer to the SOAP 1.2 documents. For the XML/HTTP binding please
see chapter 11 of the Jakarta XML Web Services Specification.

The addition of the SOAP 1.1 port using the Ser vi ce API isshown here:

servi ce. addPort (QNane portNanme, String SOAPBI ndi ng. SOAP11HTTP_BI NDI NG
String endpoi nt Addr ess);

SOAP 1.2 support has been implemented for Di spat ch. This requires only one change in the program-
ming model. The addition of the SOAP 1.2 port using the Ser vi ce API isshown here:

servi ce. addPort (QNane portNane, String SOAPBI ndi ng. SOAP12HTTP_BI NDI NG
String endpoi nt Addr ess);

XML/HTTP binding support has been implemented for Di spat ch. The creation of the XML/HTTP port
using the Ser vi ce API isshown here:
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servi ce. addPort (Q\ane portNane, String HTTPBi ndi ng. HTTP_BI NDI NG,
String endpoi nt Addr ess);

4.1.2. Create a Di spat ch<T> instance.

The Di spat ch<T> object can be created using either of these two Ser vi ce methods:

Di spatch di spatch = service. creat eb spatch(Q\ane port Nane,
Cl ass clazz, Service. Mde node);

Di spatch di spatch = service. creat eb spatch(Q\ane port Nane,
JAXBCont ext j axbcontext, Service. Mbde node);

For a javax.xm.transform Source and Jakata XML Binding data binding
j ava. |l ang. Obj ect Di spat ch<T> can be created in both Servi ce. Mbde. PAYLOAD and
Servi ce. Mode. MESSAGE modes. A j akart a. xnml . soap. SOAPMessage can only be created in
Servi ce. Mode. MESSAGE mode. The first form of the cr eat eDi spat ch method is used to cre-
ateaj avax. xm . transf orm Source orj akarta. xnm . soap. SOAPMessage specific to the
Di spat ch<T> instance.

A Jakarta XML Binding object-specificinstance can only be created using the second method listed above.

It is important to note that once the Di spat ch<T> instance is created it is static. That is, its
Ser vi ce. Mode or request type can not be changed. The instance can be reused given the caveat that if
it is a Jakarta XML Binding-specific Di spat ch<T> it must be reused with objects known to the same
JAXBCont ext .

4.1.3. Set the context Map<Stri ng, Obj ect > for the request.

The Di spat ch<T> interface extends the j akart a. xm . ws. Bi ndi ngPr ovi der interface. The
Bi ndi ngPr ovi der interface defines accessor methodsfor the request and response context maps. Stan-
dard Bi ndi ngPr ovi der properties are defined by the Jakarta XML Web Services specification and
the client program may set and get these properties. The application may also define application-specific
properties, but the specification discourages this for portability reasons.

4.1.4. Prepare the message request.

Thisis the client developer's responsibility. For examples of how to prepare specific request types refer
tothe Di spat ch<T> sample applications.

4.1.5. Invoke the web service request.

Four typesof invocation M EPs are supported using the methods bel ow. In methodsthat produce aresponse,
the type of Cbj ect returned will be of the same type as the request. For example, a SOAPMessage
request will return a SOAPMessage response.

oj ect response = di spatch.invoke(T);

di spat ch. i nvokeOneway(T);

Response<T> response = di spatch.invokeAsync(T);

Fut ur e<?> response = di spatch. i nvokeAsync(T, AsyncHandl er);

4.2. Dispatch and Asynchronous Invocations

Asynchronous invocations require special consideration. The first form of thei nvokeAsync method is
a polling method. The response, Response<T> returns to the user immediately and may be polled for
completion. In the meantime, the client program can do other work.
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Thej akarta. xnm . ws. Response<T> implementsthej ava. uti | . concurrent. Fut ure<T>
interface that isincluded in Java SE. The Response<T> object returns the actual response viaits get
method, which blocks if the response is not ready to be returned.

The Fut ur e<T> interface d'so hasacancel method that will attempt to cancel the request invocation
if the request is being invoked.

Faults returned from the service or exceptions thrown during the invocation are returned when the
Response<T> get method is called. Because the execution doesn't occur in the main thread, the ex-
ception or fault returned iswrappedinanj ava. uti | . concurrent. Executi onExcepti on. To
obtain the actual cause use the get Cause method of Execut i onExcepti on.

For more information onthej ava. uti | . concurrent . Fut ur e<?> interface see the Java SE doc-
umentation.

public interface Response<T> extends java.util.concurrent. Future<T> {
Map<String, Onject> getContext();

}

The second form of the invokeAsync method has a second parameter of type
jakarta.xm .ws. AsyncHandl er . The purpose of the AsyncHandl er isto get and handle the
the response or any fault thrown in an application-specific way. The AsyncHandl er has a method
handl eResponse( Response<T>) that takes aj akarta. xnl . ws. Response<T> parameter.
This method gets the response or any faults and processes them according to behavior defined in the ap-
plication. Note that it is the responsibility of the client program to implement the asynchronous handler.

cl ass ResponseHandl er inplenents jakarta.xnl .ws.AsyncHandl er {

publ i ¢ handl eResponse( Response<T>);

}

This form of the asynchronous invocation method returns a Fut ur e<?> object with wildcard type. As
in the asynchronous poll invocation, the Fut ur e<T> abject can be polled to seeif the responseis ready.
However, calling the get method will not return the response of the invocation, but an object of indeter-
minate type.

Examples of synchronous and asynchronous invocations are shown in the Di spat ch<T> samples. For
convenience an example of Response<T> usageis display here:

Response<Sour ce> response = di spat ch. i nvokeAsync( Source);
while (!response.isbDone()) {
//go off and do sone work

}

try {
//get the actual result

Source result = (javax.xn .transform Source) response.get();
//do sonething with the result
} catch (ExecutionException ex) ({
//get the actual cause
Thr owabl e cause = ex. get Cause();
} catch (I nterupptedException ie) {
/Inote interruptions
Systemout. println("Operation invocation interrupted");
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5. Asynchronous Client

This document describes how aclient application can invoke a remote web service asynchronously. It can
do so either by generating a static stub or using the Dispatch API.

5.1. Asynchronous Invocation Using Static Stub

Client application should apply j axws: enabl eAsyncMappi ng binding declaration to the WSDL file
to generate asynchronous method in the service endpoint interface. Please refer to Asynchrony for details
on how this can be applied to the WSDL file.

Letslook at the following WSDL excerpt:

<definitions
name="AddNunber s"
t ar get Nanespace="htt p: // duke. exanpl e. or g"
xm ns:tns="http://duke. exanpl e. or g"
xm ns="http://schemas. xm soap. org/ wsdl /"
xm ns: xsd="http://ww. w3. or g/ 2001/ XM_Schema"
xm ns: soap="http://schemas. xm soap. or g/ wsdl / soap/ " >

<port Type nane="AddNunber sl npl ">
<oper ati on nane="addNunbers">
<i nput message="t ns: addNunbers"/ >
<out put message="t ns: addNunber sResponse"/ >
</ operati on>
</ port Type>
<bi ndi ng nanme="AddNunber sl npl Bi ndi ng" type="t ns: AddNunber sl npl ">
<soap: bi ndi ng transport="http://schenmas. xm soap. or g/ soap/ http"
styl e="docunent"/ >
<oper ati on nane="addNunbers" >
<soap: operation soapAction=""/>
<i nput >
<soap: body use="literal"/>
</i nput >
<out put >
<soap: body use="literal"/>
</ out put >
</ operati on>
</ bi ndi ng>

</definitions>

In order to generate a service endpoint interface with asynchronous methods the following binding decla-
ration file will be passed to wsimport:

<bi ndi ngs

xm ns: xsd="http://ww. w3. org/ 2001/ XM_Schema"
xm ns: wsdl ="http://schenmas. xm soap. org/ wsdl /"
wsdl Locaption="http://Iocal host: 8080/ axws-async/ addnunber s?WsDL"
xm ns="https://jakarta.eel/ xm/ns/jaxws">

<bi ndi ngs node="wsdl| : definitions">
<package nanme="async.client"/>
<enabl eAsyncMappi ng>t r ue</ enabl eAsyncMappi ng>
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</ bi ndi ngs>
</ bi ndi ngs>

It produces the following service endpoint interface (annotations are removed from the synchronous
method for better readability):

// synchronous net hod
public int addNunbers(int nunberl, int nunber2) throws
j ava. rm . Renot eExcepti on;

//async polling Method
publ i ¢ Response<AddNunber sResponse> addNunbers(i nt nunberl, int nunber?2);

/lasync cal | back Met hod
publ i ¢ Future<?> addNunbers(int nunberl, int nunber?2,
AsyncHandl er <AddNunber sResponse>) ;

5.1.1. Async Polling

/lasync pol ling Method
publ i ¢ Response<AddNunber sResponse> addNunbers(i nt nunberl, int nunber?2);

Typically aclient application will invoke the async polling operation on the stub and check for aresponse
on the returned Response abject. The response is available when Response. i sDone returnstrue.

j akarta. xm . ws. Response<AddNunber sResponse> resp = port
. addNunmber sAsync( 10, 20);
while (!resp.isbDone()) {
/1 do sonet hi ng

}
Systemout.println("The sumis: " + resp.get().getReturn());

5.1.2. Async Callback

/lasync cal | back Met hod
publ i c Future<?> addNunbers(int nunberl, int nunber?2,
AsyncHandl er <AddNunber sResponse>) ;

Here the client application provides an AsyncHandl er by implementing the
j akarta.xm . ws. AsyncHandl er <T> interface.

/**
* Async cal | back handl er
*/
cl ass AddNunber sCal | backHandl er i npl ements
AsyncHandl er <AddNunber sResponse> {
private AddNunber sResponse out put;

/**
* @Bee
jakarta. xm . ws. AsyncHandl er #handl eResponse(j akarta. xm . ws. Response)
*/
public void handl eResponse( Response<AddNunber sResponse> response) {

try {
out put = response.get();

} catch (ExecutionException e) {
e.printStackTrace();
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} catch (InterruptedException e) {
e.printStackTrace();

}
}

AddNunber sResponse get Response() {
return output;
}

}
The async handler is then passed as the last parameter of the async callback method:

//instantiates the call back handl er
AddNunber sCal | backHandl er cal | backHandl er = new
AddNunber sCal | backHandl er () ;

/linvoke the async cal | back met hod
Fut ure<?> resp = port.addNurmber sAsync(nunber 1, numrber2, call backHandl er);
while (!resp.isbDone()) {

/1 do sonet hi ng

}

Systemout.println("The sumis: " +
cal | backHandl er . get Response(). getReturn());

5.2. Asynchronous Invocation Using Dispatch

For information on the Dispatch APl and asynchronous invocations see Dispatch

6. Handler
6.1. Handler Types

Jakarta XML Web Services defines a Handl er interface, with subinterfaces Logi cal Handl er
and SOAPHandl er. The Handl er interface contains handl eMessage(C context) and
handl eFaul t (C cont ext) methods, where CextendsMessageCont ext . A property inthe Mes-
sageCont ext object is used to determine if the message is inbound or outbound. SQAPHandI er ob-
jects have accessto the full soap message including headers. Logical handlers are independent of protocol
and have access to the payload of the message.

The new handler types can now be written without casting the message context object that is passed to
them. For instance;

public class MyLogi cal Handl er inpl enents
Logi cal Handl er <Logi cal MessageCont ext > {

publ i c bool ean handl eMessage( Logi cal MessageCont ext nmessageContext) {
Logi cal Message nsg = nessageCont ext . get Message();
return true;

}

/! ot her nethods

}
public class MySOAPHandl er inpl ements SOAPHandl er <SOAPMessageCont ext > {

publ i ¢ bool ean handl eMessage( SOAPMessageCont ext nessageContext) {
SCAPMessage nmsg = nessageCont ext. get Message();
return true;
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}

/1 other nethods

}

A cl ose(C cont ext) method has been added that is called on the handlers at the conclusion of a
message exchange pattern. Thisallows handlersto clean up any resourcesthat were used for the processing
of areguest-only or request/response exchange.

Thei nit () anddest r oy() methodsof the handler lifecycle no longer exist. Instead, amethod may be
annotated with the @Post Const r uct annotation to be called after the handler is created or the @ e-
Dest r oy annotation to be called before the handler is destroyed. Note that the annotated methods must
return voi d and take no arguments:

i mport jakarta.annotation. Post Construct;
i mport jakarta.annotation. PreDestroy;

public class MyLogi cal Handl er inpl enents
Logi cal Handl er <Logi cal MessageCont ext > {

@Post Construct
public void methodA() {

}

@°r eDest r oy

public void nethodB() {
}

// other nethods

}
6.2. MessageContext

Inthe examplesabove, theLogi cal Message object allowsahandler to get and set the message payload
either as a Jakarta XML Binding object or asaj avax. xm . t r ansf or m Sour ce. The SOAPMes -
sage object allows access to headers and the SOAP body of the message.

Both  context objects extend MessageContext, which holds properties that
the handlers can wuse to communicate with each other. A standard property
MessageCont ext . MESSAGE _OQUTBOUND PROPERTY holds a Bool ean that is used to determine
the direction of a message. For example, during arequest, the property would be Bool ean. TRUE when
seen by aclient handler and Bool ean. FALSE when seen by a server handler.

The message context object can also hold properties set by the client or provider. For instance, port proxy
and dispatch objects both extend Bi ndi ngPr ovi der . A message context object can be obtained from
both to represent the request or response context. Properties set in the request context can be read by the
handlers, and the handlers may set properties on the message context objects passed to them. If these prop-
erties are set with the scope MessageCont ext . Scope. APPLI CATI ONthen they will be availablein
the response context to the client. On the server end, a context object is passed into thei nvoke method
of aProvi der.

6.3. Handler Chain Configuration
6.3.1. Handler Files

Starting from a WSDL file, handler chain configuration is through WSDL customizations as de-
fined by Jakarta Enterprise Web Services [https.//jakarta.ee/specifications/enterprise-ws/]. A <han-
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dl er - chai ns> element is added to the customization file. The following isasimple handler chain with
one handler (customization may be on server or client side):

<-- excerpt from customn zation file -->
<bi ndi ngs xm ns="https://jakarta.ee/ xm /ns/jaxws">
<handl er-chai ns xm ns="https://jakarta.ee/xm /ns/jakartaee">
<handl er - chai n>
<handl er >
<handl er - cl ass>f romasdl! . handl er _si npl e. common. Test Handl er
</ handl er - cl ass>
</ handl er >
</ handl er - chai n>
</ handl er - chai ns>
</ bi ndi ngs>

Multiplehandl er - chai n elements may exist within the handl er - chai ns element. These may op-
tionally use a service name, port name, or protocol pattern in their description to apply some chains to
certain ports and protocols and not to others. For instance (note the wildcard character used in the service
name):

<-- excerpt -->
<handl er-chai ns xm ns="https://jakarta.ee/xm /ns/jakartaee">
<handl er - chai n>
<servi ce- name-pattern xm ns: ns1="urn: nanespace">nsl: My* Servi ce
</ servi ce- nane-pattern>
<handl er>. .. </ handl er>
</ handl er - chai n>

<handl er - chai n>
<port-name-pattern xm ns: nsl="urn: namespace" >nsl: Hel | oPort
</ port-nane-pattern>
<handl er >. .. </ handl er >

</ handl er - chai n>

<handl er - chai n>
<pr ot ocol - bi ndi ngs>##SOAP11_HTTP</ pr ot ocol - bi ndi ngs>
<handl er>. .. </ handl er >
</ handl er - chai n>
</ handl er - chai ns>

Handlerswill appear in thefinal handler chain in the order that they are included in the customization file.
However, logical handlers will be sorted out and called before protocol handlers during execution.

Starting from a Java class, annotations are used to describe the handler chain as defined by Jakarta Web
Services Metadata [ https://jakarta.ee/specifications/web-services-metadata/] . The following example uses
the @andl er Chai n annotation to refer to afile describing the chain.

i mport jakarta.jws. Handl er Chain
import jakarta.jws.WbService

@\ebServi ce
@+andl erChain(file = "handl ers. xm ")
public class MyServicel npl {
/1 inplenentation of class
}

Anexamplehand! er s. xm fileisshown below. The schemaisthe samethat isused for the customiza-
tion.

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

32


https://jakarta.ee/specifications/web-services-metadata/
https://jakarta.ee/specifications/web-services-metadata/
https://jakarta.ee/specifications/web-services-metadata/

Users Guide

<jws: handl er-chains xm ns:jws="https://jakarta.ee/ xm /ns/jakartaee">
<j ws: handl er - chai n>
<j ws: handl er >
<jws: handl er-cl ass>f ronj ava. handl er _si npl e. conmon. Test Handl er
</jws: handl er-cl ass>
</jws: handl er>
</jws: handl er - chai n>
</ jws: handl er - chai ns>

When packaging the service, the handl er s. xml file must be in the classpath within the WAR file,
either directly under WVEB- | NF/ cl asses or further down in the same package as the service classfile.

On the server side, the handlers may be configured in the sun- j axws. xm deployment descriptor as
well. A handler chain specified here will override handlersin WSDL customizations or annotated classes.
The schemafor the handler section is the same asin the previous examples:

<endpoints ...>
<endpoint...>
<handl er-chai ns xm ns="https://jakarta.ee/xm /ns/jakartaee">
<handl er - chai n>

</ handl er - chai n>
</ handl er - chai ns>
</ endpoi nt >
</ endpoi nt s>

6.3.2. Programmatic Case

Handler chains may be configured on the client side at runtime by setting achain directly on aBi ndi ng-
Provi der (eg., aDi spat ch object or aport proxy) or by usingaHand| er Resol ver . Thisexample
shows how to add a handler chain to a port proxy:

/1 given proxy interface Hell oPort Type
Hel | oPort Type nyProxy = // create proxy

Bi ndi ng bi ndi ng = ((Bi ndi ngProvider) myProxy). getBinding();

/1 can create new |list or use existing one
Li st <Handl er > handl erLi st = bi ndi ng. get Handl er Chai n();

handl er Li st. add(new MyHandl er ());
bi ndi ng. set Handl er Chai n( handl erLi st);

To configure the handlers that are added to newly created Bi ndi ng objects, add a handler resolver to
the service with set Handl er Resol ver () . The new resolver will be used whenever a Bi ndi ng-
Pr ovi der iscreated from the service. An example resolver is as follows:

/*

* Add handlers to the returned |list based on the infornmation

* in info.getBindingl D(), getPortNane(), and/or getServiceName().
>/

public class MyResol ver inplenments Handl er Resol ver {

public List<Handl er> get Handl er Chai n(PortInfo info) {
Li st <Handl er> handl ers = new ArraylLi st <Handl er>();
/1 add handlers to |list based on PortInfo information
return handl ers;
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A resolver that modifies the initially configured handler chains could be written by calling
servi ce. get Handl er Resol ver () and passing the original resolver to anew one:

/1 original Handl er Resol ver passed in constructor or setter nethod
public List<Handl er> get Handl er Chai n(PortInfo info) {
Li st <Handl er> handl ers = ori gi nal Resol ver. get Handl er Chai n(i nfo);
/1 alter list based on Portlnfo information
return handl ers;

}
6.4. Handler Samples

The fromjavahandler and fromwsdlhandler samples set a SOAPHandl er on the client and server. This
handler simply outputsthe contents of the SOAP message and can be used to seethe requests and responses
being passed back and forth. See the sample documentation for information on running the samples.

7. MTOM and Swaref
7.1. MTOM and XOP

MTOM [http://www.w3.0rg/TR/soapl2-mtom/] (Message Transmission and Optimization Mechanism)
together with XOP [http://www.w3.0rg/TR/xop10/] (XML Binary Optimized Packaging) defines how an
XML binary data such as xs: base64Bi nary or xs: hexBi nary can be optimally transmitted over
the wire. XML type, such asxs: base64Bi nary is sent in lined inside the SOAP envelope. This gets
quite in-efficient when the data size is more, for example a SOAP endpoint that exchanges images/songs
etc. MTOM specifies how X OP packaging can be used to send the binary data optimally.

7.2. MTOM in Jakarta XML Web Services

MTOM feature is disabled in Jakarta XML Web Services by default. It can be enabled on the client
and server. Once enabled al the XML binary data, XML elements of type xs: base64Bi nary and
xs: hexBi nary isoptimally transmitted. Currently MTOM works only with proxy port.

Note: MTOM optimizationisapplied right at thetimewhen JakartaX ML Web Serviceswritesthe message
on to the wire. This is done to avoid any bufferring. Having a handler means that Jakarta XML Web
Services transforms the Message in to DOM or SOAPMessage. It results in inlined base64 encoded data
and it remains so when the data is written over the wire as attachment. This is done in order to avoid
unnecessary conversion to and from when handlers are being used. In short: when handlers are used,
MTOM optimization does not happen.

7.2.1. xm nme: expect edCont ent Type to Java type mapping

An schema element of typexs: bas64Bi nary or xs: hexBi nary can be annotated by using attribute
reference using xni nme: expect edCont ent Type [http://www.w3.0rg/TR/xml-media-types/] Jakarta
XML Binding specification definesxm me: expect edCont ent Type to Javatypemappingin Table3,
“xm me: expect edCont ent Type to Javatype mapping”. Hereis this table:

Table 3. xm nme: expect edCont ent Type to Java type mapping

MIME Type Java Type
i mage/ gi f j ava. aw . | mage
i mage/j peg java.aw . | mage
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MIME Type Java Type

text/plain java.lang. String

text/xm orapplication/xm javax. xm . transform Source
*[* j avax. acti vati on. Dat aHandl er

<el erent nane="i mage" type="base64Bi nary"/>

is mapped to byt e[ ]

<el ement nanme="i nmage" type="base64Bi nary"
xm me: expect edCont ent Types="i nage/ j peg"
xm ns: xm me="http://ww. w3. or g/ 2005/ 05/ xm m ne"/ >

ismappedtoj ava. awt . | mage

7.2.2. xm nme: cont ent Type schema annotation

xm me: cont ent Type [http://www.w3.org/TR/xml-media-types/] schema annotation indicates the
content-type of an XML element content whose typeisxs: base64Bi nary or xs: hexBi nary. The
value of theattributeisavalidcont ent - t ype string (e.g., "t ext/ xnml ; char set =ut f - 16"). This
attribute specifiesthecont ent - t ype of the element content on which it occurs. This annotation can be
primarily used to indicate the Cont ent - Type of binary data.

For example the schematype

<el erent nane="Test M onXni neCont ent Type" type="types: Pi ctureType"/>
<conpl exType nane="Pi ctureType">
<si npl eCont ent >
<restriction base="xm ne: base64Bi nary">
<attribute ref="xm nme: content Type" use="required"/>
</restriction>
</ si npl eCont ent >
</ conpl exType>

Herexni me: base64Bi nary is defined by Describing Media Content of Binary Datain XML [http://
www.w3.0rg/TR/xml-media-types/#schema].

Gets mapped to PicutreType bean by wsimport:

Pi ctureType req = new PictureType();
req. set Val ue( nare. get Bytes());
req. set Cont ent Type("application/xm");

On thewire thisis how it looks:

<?xm version="1.0" encodi ng="UTF-8"?>
<soapenv: Envel ope xm ns: soapenv=" http://schenmas. xm soap. or g/ soap/ envel ope/ "
xm ns: xsd=" http://ww. w3. or g/ 2001/ XM_Schema"
xm ns: nsl1l=" http://exanpl e.org/ ntonidata"
xm ns: ns2="http://ww. w3. or g/ 2005/ 05/ xm m me" >
<soapenv: Body>
<ns1: Test M onXm neCont ent TypeResponse
ns2: cont ent Type="appl i cati on/ xm ">
<xop: I ncl ude xm ns: xop="http://ww. w3. or g/ 2004/ 08/ xop/ i ncl ude"
href="c id: 193ed174-
d313- 4325- 8eed- 16cc25595ed4e@xanpl e. org"/ >
</ nsl: Test M onXm nmeCont ent TypeResponse>
</ soapenv: Body>
</ soapenv: Envel ope>
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7.2.3. How to enable MTOM in Jakarta XML Web Services
Enabling MTOM on Server:

» Enable using @ akart a. xm . ws. soap. MTOMannotation on the endpoint (SEI) implementation
class

@ akarta. xm . ws. soap. MTOM

@\bSer vi ce(endpoi ntInterface = "ntom server. Hel | o")
public class Hellolnpl inplenents Hello {

11 .
}

* MTOM can bealso be enabled on an endpoint by specifying enable-mtom attributeto true on an endpoint
element in sun-jaxws.xml deployment descriptor.

<?xm version="1.0" encodi ng="UTF- 8" ?>
<endpoi nts xm ns="http://java. sun.com xm /ns/jax-ws/ri/runtime'
version='2.0">
<endpoi nt nane="M ont

i mpl enent ati on="nt om server. Hel | ol mpl "
url -pattern="/hello"
enabl e-nt on"true"/ >

</ endpoi nt s>

» Enableusing @i ndi ngType on the endpoint (SEI) implementation class

e @Bi ndi ngType(val ue=j akarta. xn . ws. soap. SOAPBi ndi ng. SOAP11HTTP_MIOM Bl NDI NG
will enable MTOM on the deployed endpoint for SOAP 1.1 binding

e @Bi ndi ngType(val ue=j akarta. xm . ws. soap. SOAPBi ndi ng. SOAP12HTTP_MIOM_BI NDI NG
will enable MTOM on the deployed endpoint for SOAP 1.2 binding

Enabling MTOM on Client:

* Toenable MTOM on client-side, pass jakarta.xml.ws.soap.M TOM Feature as WebServiceFeature para-
meter while crating the Proxy or Dispatch. Here is the code snippet from the client sanpl es/ nt om
src/ ntonf client/MomApp. j ava of the mtom sample:

» Hello port = new HelloService().getHelloPort(new MTOM Feature()); gives a proxy with MTOM
enabled

« jakarta.xml.ws.Service.createDispatch(....,new jakartaxml.ws.soap.MTOM Feature()) gives a Dis
patch instance with MTOM enabled

» Jakarta XML Web Services specification has defined API to enable and to check if the MTOM is en-
abled.

« jakarta.xml.ws.soap.SOAPBinding.setM TOM Enabl ed(boolean enable) - enable or disable MTOM.

« jakarta.xml.ws.soap.SOAPBinding.isM TOMEnabled() - returnstrue if MTOM is enabled otherwise
false.

Hell o port = new Hel |l oService. get Hel | oPort();

/1 get the binding and enabl e ntom

SOAPBI ndi ng bi ndi ng (SOAPBI ndi ng) ((Bi ndi ngProvider) port). getBinding();
bool ean nt onEnabl ed bi ndi ng. i sSMITOVEnabl ed() ;
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bi ndi ng. set MTOVEnabl ed(true);

7.2.4. Attach vs In-line

As defined by Jakarta XML Binding specification xs: base64Bi nary and xs: hexBi nary map-
ping to java is byt e[]. Eclipse Implementation of XML Web Services has set a threshold of
1KB of byte[] size. This threshold can be modified using implementation specific property
com sun. xm . ws. devel oper. JAXWEPr operti es. MTOM THRESHOLD VALUE in the Re-

guest Cont ext on the client side and in the MessageCont ext on the server side. If the byt e[ ]

that is being sent is less than this threshold (default is 1KB) then the binary data is base64 encoded by
Jakarta XML Binding and in lined inside the SOAP Body otherwise the binary datais sent as attachment
mime part in Multipart/Related package and XML infoset for the binary datais XOP encoded by Jakarta
XML Binding

<xop: I nclude href=...>

is used to reference the attachment. The XOP encoding and packaging is done as per described by the
XOP packaging rules [http://www.w3.org/TR/xopl0/#xop_packages]. The href isthethe Cont ent -1 D
of the attachment and is encoded as per CID URI scheme defined in RFC 2111 [http://www.fags.org/rfcy/
rfc2111.html]. xmi ne: cont ent Type attribute may appear on the element that includes binary datato
indicate preferred media type as annotated on the corresponding schema.

7.2.4.1. How to specify MTOM data Threshold

Default threshold value for MTOM feature is O bytes. You can set athreshold value for MTOM by using
@/TOMannotation on server-side or using MTOM Feature on client-side. Let's say you set MTOM thresh-
old as 3000, this serves as hint to Jakarta XML Web Services when to send binary dat as attachments.
In this case, Jakarta XML Web Services will send any byte array in the message thats equal to or larger
than 3KB as attachment and the corresponding XML infoset will be XOP encoded (will contain reference
to this attachment)

* On Server-side, @TOM t hr eshol d=3000)

* On Client-side, pass MTOVFeat ur e( 3000) as WebSer vi ceFeat ure as mentioned in Sec-
tion 7.2.3, “How to enable MTOM in Jakarta XML Web Services’, while creating the proxy/dispatch.

7.2.5. MTOM Samples

Example1l. MTOM Sample - mtom

Thisis SOAP 1.1 MTOM SampleThis is how the Jakarta XML Web Services generated X OP packaged
SOAP message |ooks on the wire:

Content-Type: Miltipart/Related; start-info="text/xm"; type="application/xop
+xm "
boundary="----= Part_0_1744155. 1118953559416"
Cont ent - Lengt h: 3453
SQAPAct i on:

------ = Part_1_4558657. 1118953559446
Cont ent - Type: application/ xop+xm ; type="text/xm"; charset=utf-8

<soapenv: Envel ope xm ns: soapenv="http://schemas. xm soap. or g/ soap/ envel ope/ " >
<soapenv: Body>
<Detail xm ns="http://exanple.org/ntonmdata">
<Phot 0>RHVr ZQ==</ Phot 0>
<i mage>
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<xop: I ncl ude
xm ns: xop="http://ww. w3. or g/ 2004/ 08/ xop/ i ncl ude"
href ="ci d: 5aeaa450- 17f 0- 4484- b845-
a8480c363444@xanpl e.org"/ >
</i mage>
</ Detail >
</ soapenv: Body>
</ soapenv: Envel ope>

------ = Part_1 4558657. 1118953559446
Cont ent - Type: inmage/jpeg
Content - | D: <5aeaa450-17f 0- 4484- h845- a8480c363444@xanpl e. or g>

#
# #IFIF ## # # # ##
#1
#HHRHHH B HAHHHBHH
$.' " HHH(T), 01444#" 9=82<. 342 # CH# #####2! #!
22222222222222222222222222222222222222222222

222222 # ) " HEHHHE # # HEHHHEE
HUHH # # R BRI
H) #it D LAREQA" QT 274 BHHSRIHS3br 6

HHEHHH
9%&' ()*456789: CDEFGHI JSTUWKYZcdef ghi j st uvwxyzAaAaaaceeemootuy QUOURNR O ¢ #—~#iHHHHHITHHIHITHHHIH
HHAHSHC -

#

Above Photo is inlined binary data because its less than 1KB and image which is more than 1KB is sent
as attachment. Here is the associated schema:

<el ement nane="Detail" type="types: Detail Type"/>
<conpl exType nane="Det ai |l Type">
<sequence>
<!-- mapped to byte[] -->
<el erent nane="Phot 0" type="base64Bi nary"/>
<!-- mapped tojava. awt. | nage -->
<el erent nane="i mage" type="base64Bi nary"
xm me: expect edCont ent Types="i mage/ j peg"/ >
</ sequence>
</ conpl exType>

Example 2. MTOM Sample - mtom-soap12

Thisis SOAP 1.2 MTOM Sample. Here is how the Jakarta XML Web Services generated soap message
looks on the wire:

<el erent nanme="i nmage" type="base64Bi nary" xmi ne: expect edCont ent Types="i nage/
j peg"/>

Cont ent - Type
Mul ti part/Rel ated; start-info="application/soap+xm"; type="application/
xop+xm ";
boundary="----=_Part_0_1744155.1118960238280"
Content - Lengt h: 1946
SQAPActi on: ""

------ = Part_1 4558657. 1118960238320
Cont ent - Type: application/ xop+xm ; type="application/soap+xm"; charset=utf-8
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<soapenv: Envel ope xm ns: soapenv="htt p://ww. W3. or g/ 2003/ 05/ soap- envel ope" >
<soapenv: Body>
<Detail xm ns="http://exanple.org/ntomdata">
<Phot 0>RHVr ZQ==</ Phot 0>
<i mage>
<xop: I ncl ude
xm ns: xop="http://ww. w3. or g/ 2004/ 08/ xop/ i ncl ude"
hr ef ="ci d: 42a7ee0a- 20ee- 426b-
al35- 094d72bc138f @xanpl e. org"/ >
</i mage>
</Detail >
</ soapenv: Body>
</ soapenv: Envel ope>

------ = Part_1 4558657.1118960238320
Cont ent - Type: application/octet-stream
Content -1 D <42a7eela- 20ee- 426b- a135- 094d72bc138f @xanpl e. or g>

# # #IFIF ## # # # ##
#1

#HHHHHH B HAHHHBHH
$.' " HHH(T), 01444# 9=82<. 342 # CH# #####2! #!
22222222222222222222222222222222222222222222

220022 # ') #H#" HHHHHHE # # HHEHHHHHE
HUHH ## B BRI
H) #it D LAREQA" QT2 74BHESRIHS3bY 6

HHBHH

%8 ()*456789: CDEFGH JSTUWKYZcdef ghi j st uvwxyzaaadcéeaeAmooauyQUOURRNR O ¢ #-#H# i IHHHHHHHITHITHITHH
HHHHHC - -
#
Hit #EFHHHAHT #HEH

7.3. swaRef

WS- Attachment Profile 1.0 [http://www.ws-i.org/Profiles/AttachmentsProfile-1.0-2004-08-24.html]
defines mechanism to reference MIME attachment parts using swaRef [http://www.ws-i.org/Pro-
files/AttachmentsProfile-1.0.html#Example_Attachment_Description Using_swaRef]. In this mecha
nism the content of XML element of type wsi : swaRef [http://ws-i.org/profiles/basic/1.1/xsd/] is sent
as MIME attachment and the element inside SOAP Body holds the reference to this attachment in the CID
URI scheme as defined by RFC 2111 [http://www.fags.org/rfcs/rfc2111.html].

7.3.1. swaRef in Jakarta XML Web Services

Jakarta XML Binding defines mapping of wsi : swaRef schema type to javax.activation.DataHandler.
An application will construct the DataHandler with the data and the appropriate MIME type and Jakarta
XML Web Services will coordinate with Jakarta XML Binding and Jakarta SOAP with Attachments to
send it as attachment MIME part.

7.3.2. How to use swaRef

An XML element of typewsi : swaRef is mapped to a DataHandler and is sent as attachment over the
wire. For example,

<el erent nanme="cl ai mForm' type="wsi: swaRef"
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xm ns:wsi="http://ws-i.org/profiles/basic/1.1/xsd"/>

will be sent over thewireas:

Content-Type: Miltipart/Related; start-info="text/xm"; type="application/xop
+xm "
boundary="----= Part_4 32542424.1118953563492"
Content -Length: 1193
SOAPAct i on

------ = Part_5_32550604. 1118953563502
Cont ent - Type: application/xop+xm ; type="text/xm"; charset=utf-8

<soapenv: Envel ope xnl ns: soapenv="http://schemas. xnl soap. or g/ soap/ envel ope/ ">
<soapenv: Body>
<cl ai nForm xm ns="http:// exanpl e. org/ nt om dat a" >
ci d: b0a597f d- 5ef 7- 4f Oc- 9d85- 6666239f 1d25@xanpl e. j axws. sun. com
</ cl ai nFor n»
</ soapenv: Body>
</ soapenv: Envel ope>

------ = Part_5_32550604. 1118953563502
Cont ent - Type: application/ xni
Content -1 D: <b0a597f d- 5ef 7- 4f Oc- 9d85- 6666239f 1d25@xanpl e. j axws. sun. con»

<?xm version="1.0" encodi ng="UTF-8"?>
<application xm ns="http://java. sun.conl xnl /ns/j2ee"
xm ns: xsi ="http://ww. w3. org/ 2001/ XM_Schema- i nst ance"
xsi : schemaLocapti on="http://java. sun. conl xm / ns/j 2ee
http://java. sun.conl xml / ns/j2ee/ application_1_4.xsd" version="1.4">
<di spl ay- nane>Si npl e exanpl e of application</di spl ay- nane>
<descri pti on>Si npl e exanpl e</ descri pti on>
<nmodul e>
<ej b>ej bl.jar</ej b>
</ modul e>
<nmodul e>
<ej b>ej b2.jar</ ej b>
</ modul e>
<nmodul e>
<web>
<web- uri >web. war </ web-uri >
<cont ext - r oot >web</ cont ext - r oot >
</ web>
</ modul e>
</ application>

7.3.3. swaRef Sample

Refer to swaRef sample t est SwaRef () method in sanpl es/ m ne/src/ mme/client/
M neApp. j ava

8. SOAP 1.2

8.1. Introduction

The default binding supported by Eclipse Implementation of XML Web Servicesis SOAP 1.1 over HTTP.
With this release we have added SOAP 1.2 binding over HTTP support into Eclipse |mplementation
of XML Web Services. This document describes how SOAP 1.2 hinding can be applied to an endpoint

40



Users Guide

and how it can be used on the client side in the case of proxy port. To enable SOAP 1.2 support in the
Di spat ch client please refer to the Di spat ch documents.

8.2. SOAP 1.2 Endpoint

To enable SOAP 12 bhinding on an endpoint. You would need to set bind-
ing attribute value in sun-jaxwsxml to SOAP 12 HTTP binding vaue as speci-
fied by jakarta.xm .ws. soap. SOAPBiI ndi ng. SOAP12HTTP_BI NDI NG which is. "http://
www.w3.0rg/2003/05/soap/bindings/HTTP/"  or "http://java.sun.com/xml/ng/jaxws/2003/05/soap/bind-
inggHTTP/"

Hereisthesun-j axws. xm from fromjava-soapl.2 sample:

<?xm version="1.0" encodi ng="UTF- 8" ?>
<endpoints xm ns="http://java. sun. comf xm /ns/jax-ws/ri/runtine"
version="2.0">
<endpoi nt nanme="fronj ava- soapl2"
i mpl ement ati on="fronj ava_soapl2. server. AddNunmber sl npl "
bi ndi ng="http://java. sun. conl xm / ns/j axws/ 2003/ 05/ soap/ bi ndi ngs/
HTTP/
url - pattern="/addnunbers"/>
</ endpoi nt s>

Eclipse Implementation of XML Web Services generates WSDL on the fly when requested by aclient. If
this binding attribute is present and is equal to SOAP 1.2 HTTP binding WSDL with SOAP 1.2 binding
is generated. Based on this binding descriptor Eclipse Implementation of XML Web Services runtime
configuresitself to handle SOAP 1.2 messages.

Noticethat the binding id "http://java.sun.com/xml/ns/jaxws/2003/05/soap/bindings/HTTP/" is not a stan-
dard binding id. If you use SOAP 1.2 binding id "http://www.w3.0rg/2003/05/soap/bindings/HTTP/" de-
fined by Jakarta XML Web Services, still the endpoint is configured to use SOAP 1.2 binding, except that
awsdl will not be generated on the fly.

Alternatively, you can specify the binding through @i ndi ngType annotation in the implementation
classto use SOAP 1.2 binding. Here is an example from the fromjava_soap12 sample.

@\ébServi ce

@i ndi ngType(val ue = "http://java. sun. conl xm / ns/j axws/ 2003/ 05/ soap/ bi ndi ngs/
HTTP/ ")

public class AddNumber sl npl {

*

@ar am nurber 1

@ar am numrber 2

@eturn The sum

@ hrows AddNunber sException if any of the nunbers to be added is
negati ve.

/

L R S

/
public int addNunbers(int nunberl, int nunber2) throws
AddNunber sExcepti on {
if (nunberl < 0 || nunber2 < 0) {
t hr ow new AddNunber sExcepti on(" Negati ve nunber cant be added " +
""" "Numbers: " + nunmberl + ", " + nunber2);
}

return nunmberl1l + nunber?2;
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The commandline wsgen and the equivalent ant task can be used to generate SOAP 1.1 (default) or SOAP
1.2 WSDL. The binding information should be passed using - wsdl : pr ot ocol switch.

8.3. Client

On the client there is nothing special that has to be done. Eclipse Implementation of XML Web Services
runtimelooksinto the WSDL to determine the binding being used and configuresitself accordingly. wsim-
port command linetool or wsimport ant task can be used to import the WSDL and to generated the client
side artifacts.

8.4. Samples

There are 2 samples bundled with this release
 fromwsdl-soapl2 - shows SOAP 1.2 endpoint developed starting from wsdl
» fromjava-soapl2 - shows SOAP 1.2 endpoint developed starting from Java

A SOAP 1.2 message generated by Eclipse Implementation of XML Web Services:

Cont ent - Type: application/soap+xm ; charset=utf-8
Content -Length: 178
SOAPAct i on:

<soapenv: Envel ope xm ns: soapenv="htt p://ww. w3. or g/ 2003/ 05/ soap- envel ope" >
<soapenv: Body>
<addNunbers xm ns="http://duke. exanpl e. org" >
<ar g0>- 10</ ar g0>
<ar g1>20</ argl>
</ addNunber s>
</ soapenv: Body>
</ soapenv: Envel ope>

A SOAP 1.2 Fault message generated by Eclipse Implementation of XML Web Services:

Cont ent - Type: appl i cati on/ soap+xm ; charset=utf-8
Content -Length: 476
SQAPActi on: ""

<soapenv: Envel ope xm ns: soapenv="htt p://ww. W3. or g/ 2003/ 05/ soap- envel ope" >
<soapenv: Body>
<soapenv: Faul t >
<soapenv: Code>
<soapenv: Val ue>
soapenv: Sender
</ soapenv: Val ue>
</ soapenv: Code>
<soapenv: Reason>
<soapenv: Text xm :|ang="en">
Negati ve nunber cant be added!
</ soapenv: Text >
</ soapenv: Reason>
<soapenv: Det ai | >
<AddNunber sFaul t xm ns="http://duke. exanpl e. org">
<faul t1 nfo>Nunbers: -10, 20</faultlnfo>
<message>Negati ve nunber cant be added! </ nessage>
</ AddNunber sFaul t >
</ soapenv: Det ai | >
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</ soapenv: Faul t >
</ soapenv: Body>
</ soapenv: Envel ope>

9. WSDL Customization

The Jakarta XML Web Services specification defines standard XML-based customization for WSDL to
Javamapping and to control certain features. These customizations, or binding declar ations, can customize
almost all WSDL components that can be mapped to Java, such as the service endpoint interface class,
method name, parameter name, exception class, etc. The other important thing you can do with these
binding declarationsis control certain features, such asasynchrony, provider, wrapper style, and additional
headers. For example, aclient application can enable asynchrony for aparticular operationinapor t Type
or al operationsinaport Type or al port Type operations defined in the WSDL file.

The JAX-RPC 1.1 specification did not define a standard customization architecture. However JAX-RPC
1.x Sl had limited WSDL to Java customization support. It allowed a JAX-RPC 1.x application to:

 Define a package where Java artifacts mapped from aWSDL file will be generated.

» Customize the package for the value classes mapped from the imported XML schema by the WSDL
document.

» Customize handler chains.

But these customi zations were not portable and could not be used across other JAX-RPC implementations.
Eclipse Implementation of XML Web Services 4.0.5 provides complete support for all the binding decla-
rations defined by the specification.

9.1. Declaring Customizations

All the binding declaration elements live in htt ps: //j akart a. ee/ xm / ns/ j axws namespace.
Therearetwo waysto specify binding declarations. Inthefirst approach, all binding declarations pertaining
to agiven WSDL document are grouped together in astandal one document, called an external bindingfile.
The second approach consists of embedding binding declarations directly inside a WSDL document. In
either case, thej axws: bi ndi ngs elementisused asacontainer for Jakarta XML Web Servicesbinding
declarations. Thej axws prefix mapstothehtt ps: //j akarta. ee/ xm / ns/ j axws namespace.

9.1.1. External Binding Declaration

External binding files are semantically equivalent to embedded binding declarations. When wsimport
processes the WSDL document for which there is an externa binding file, it internalizes the binding de-
clarations defined in the external binding file on the nodes in the WSDL document they target using the
wsdl Locat i on attribute. The embedded binding declarations can exist inaWSDL file and an external
binding file targeting that WSDL, but wsimport may give an error if, upon embedding the binding decla-
rations defined in the externa binding files, the resulting WSDL document contains conflicting binding
declarations.

9.1.1.1. Root Binding Element

Thej axws: bi ndi ngs declaration appears as the root of all other binding declarations. This top-level
j axws: bi ndi ngs element must specify the location of the WSDL file asaURI in the value of wsdl -
Locat i on attribute.

Its important that thewsdl Locat i on attribute on the root j axws: bi ndi ngs declaration is same as
the WSDL location URI given to wsimport.

43



Users Guide

<j axws: bi ndi ngs

wsdl Locati on="http://| ocal host: 8080/ axws- ext er nal - cust oni ze/
addnunber s?WSDL"

jaxws: xm ns="https://jakarta.ee/xm /ns/jaxws">

</ j axws: bi ndi ngs>
9.1.1.2. Child Binding Elements

Theroot j axws: bi ndi ngs element may contain child j axws: bi ndi ngs elements. In this case the
child j axws: bi ndi ngs element must carry an XPath expression in the node attribute to refer to the
WSDL node it customizes.

Here is an excerpt from an externa binding file sanpl es/ ext er nal - cust om ze/ et ¢/ cus-
tomclient.xm intheext ernal - cust om ze sample:

<j axws: bi ndi ngs
wsdl Locati on="http://| ocal host: 8080/ axws- ext er nal - cust om ze/
addnunber s?WsDL"
jaxws: xm ns="https://jakarta. ee/ xm /ns/jaxws">
<j axws: bi ndi ngs node="wsdl : defini tions"
xm ns:wsdl ="http://schemas. xm soap. org/ wsdl /">
<j axws: package nane="external custonize.client"/>

</ j axws: bi ndi ngs>
</ j axws: bi ndi ngs>

In this example the child j axws: bi ndi ngs applies package customization. An XPath expression in
the node attribute refers to the root node of the WSDL document, which iswsdl : def i ni ti ons and
declaresthe packageext er nal _cust oni ze. cl i ent for al the generated Java classes mapped from
the WSDL file.

9.1.2. Embedded Binding Declarations

Embedded binding declarations directly inside the WSDL follow different rules compared to the binding
declarations declared in the external binding file. Here are some important facts and rules as defined in
the Jakarta XML Web Services specification:

» An embedded binding declaration is specified by using the j axws: bi ndi ngs element asa WSDL
extension inside the wsdl node that isto be customized.

* Whenaj axws: bi ndi ngs element isused asaWSDL extension, the j axws: bi ndi ngs element
should not have node attribute (the node attribute is only used in external customization file to scope
the custmization to awsdl el ement).

* A binding declaration embedded in aWSDL can only affect the WSDL element it extends.

Here's an example of embedded binding declarations in the WSDL AddNunber s. wsdl fromthei n-
i ne-custom ze sample:

<wsdl : port Type nane="AddNumber sl npl ">

<!'-- wsdl: portType custonizations -->
<j axws: bi ndi ngs xm ns:jaxws="https://jakarta.ee/xm/ns/jaxws">
<I-- renane the generated SElI from AddNunbersinpl to MathUtil -->
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<j axws: cl ass nanme="Mat hUtil"/>

</ j axws: bi ndi ngs>
<wsdl : oper ati on name="addNunber" >

</ wsdl : operation>
</ wsdl : port Type>

The above WSDL file excerpt showsthewsdl : port Type customization.j axws: bi ndi ngs appears
as extension element of port Type. It customizes the class name of the generated service endpoint in-
terface. Without this customization, or by default, the service endpoint interface class is named after the
wsdl : por t Type name. The binding declaration j axws: cl ass customizes the generated class to be
named Mat hUt i | instead of AddNurrber | npl .

In the following section, al the possible standard customizations and their scopeis described. Global cus-
tomizations can be specified under <wsdl:definitions> element and other customizations can be specified
under the node of its scope.

9.2. Standard Customizations
This section provides the details of al the possible WSDL binding declarations.

9.2.1. Global bindings

The global customizations are the customi zations that appliesto the entire scope of wsdl : definiti on
in the wsdl referenced by theroot j axws: bi ndi ngs@wsdl Locat i on. Fol | owi ng customizations
have the global scopes:

<j axws: package name="..."/>
<j axws: enabl eW apper Styl e/ >
<j axws: enabl eAsyncMappi ng/ >

These can appear as direct child of the Root Binding Element declarations in the external customization
file. For example:

<bi ndi ngs xm ns: wsdl ="http://schemas. xm soap. or g/ wsdl /"

wsdl Locati on="http://| ocal host: 8080/ axws- ext er nal - cust om ze/
addnunber s?WsDL"

xm ns="https://jakarta.eel/ xm/ns/jaxws">

<package name="external _customnize.client"/>

<enabl eW apper St yl e>t r ue</ enabl eW apper St yl e>

<enabl eAsyncMappi ng>f al se</ enabl eAsyncMappi ng>
</ bi ndi ngs>

In embedded usage, the global customization can be specified under <wsdl : defi ni t i ons> node of
the wsdl.

9.2.2. Package Customization

By default wscompile generates WSDL artifactsin a package computed from the WSDL t ar get Name-
space. For example, a WSDL file with the t ar get Nanespace http:// duke. exanpl e. org
without any package customization will be mapped to the or g. duke package. To customize the default
package mapping youwould useaj axws: package customizationonthewsdl : def i ni ti ons node
or it can directly appear inside the top level bindings element.
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An important thing to note is that - p option on commandline wsimport.sh tool (package attribute on
wsimport ant task), overridesthej axws: package customization,it also overrides the schema package
customization specified using jaxb schema customization.

For example:

<bi ndi ngs xm ns: wsdl ="http://schenmas. xm soap. org/ wsdl /"
wsdl Locati on="http://| ocal host: 8080/ axws- ext er nal - cust om ze/
addnunber s?WsDL"
xm ns="https://jakarta.eel/ xm/ns/jaxws">
<package nane="external _custom ze.client">
<j avadoc>Mat huti| package</javadoc>
</ package>

</ bi ndi ngs>
or

<bi ndi ngs xnl ns: wsdl ="http://schenas. xm soap. or g/ wsdl /"
wsdl Locati on="http://| ocal host: 8080/ axws- ext ernal - cust om ze/
addnunber s?WsDL"
xm ns="https://jakarta.ee/ xm /ns/jaxws">
<bi ndi ngs node="wsdl : definitions">
<package nanme="external _custom ze.client">
<j avadoc>Mat huti | package</javadoc>
</ package>

</ bi ndi ngs>

</ bi ndi ngs>

9.2.3. Wrapper Style

wsimport by default applies wrapper style rules to the abstract operation defined in the
wsdl : port Type, and if an operation qualifies the Java method signature is generated accordingly.
Wrapper style Java method generation can be disabled by using j axws: enabl eW apper St yl e.

j axws: enabl eW apper St yl e canappear onthetoplevel bindingselement (with @wsdl Locat i on
attribute), it can also appear on the following target nodes:

e wsdl : defi nitions global scope, appliestoall thewsdl : oper ati ons of all wsdl : port Type
attributes

e wsdl : port Type appliesto all thewsdl : oper ati ons intheport Type
» wsdl : oper ati on appliesto only thiswsdl : operati on
For example:
<bi ndi ngs xm ns: wsdl ="http://schemas. xm soap. org/ wsdl /"
wsdl Locati on="http://| ocal host: 8080/ axws- ext er nal - cust om ze/

addnunber s?WSDL"
xm ns="https://jakarta.eel/ xm/ns/jaxws">
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<I-- applies to wsdl:definitions node, that would nean the entire wsdl --
>

<enabl eW apper St yl e>t r ue</ enabl eW apper St yl e>

<!'-- wsdl: port Type operation custom zation -->

<bi ndi ngs

node="wsdl : defini ti ons/wsdl : port Type[ @ame=" AddNunbersinpl ']/
wsdl : operati on[ @ane=" addNunbers']">
<!'-- change java nethod nanme from addNunbers() to add() -->
<enabl eW apper St yl e>f al se</ enabl eW apper Styl e>

</ bi ndi ngs>

</ bi ndi ngs>

In the example above the wrapper style is disabled for the addNurber s operation in AddNum
ber sl npl port Type .This is because wsimport processes this binding in the following order:
first wsdl : oper ati on, then its parent wsdl : port Type, and finaly wsdl : defi ni ti ons. Here
wsdl : oper ati on addNunber s has this customization disabled so thisis what is applied by wsim-
port to generate a bare Java method signature.

9.2.4. Asynchrony

A client application can usethej axws: enabl eAsyncMappi ng binding declaration so that wsimport
will generate async polling and callback operations along with the normal synchronous method when it
compilesaWSDL file.

It has the same target nodes as the wrapper style binding declaration described above in section 2.2.

e wsdl:definitions or toplevel bindings element: global scope, applies to al the
wsdl : operati ons of al wsdl : port Type

* wsdl : port Type appliesto al thewsdl : oper ati ons intheport Type
e wsdl : oper ati on appliesto only thiswsdl : oper ati on
Example:
<bi ndi ngs xm ns: wsdl ="http://schemas. xm soap. org/ wsdl /"
wsdl Locati on="http://| ocal host: 8080/ axws- ext er nal - cust om ze/

addnunber s?WSDL"
xm ns="https://jakarta.eel/ xm/ns/jaxws">

<I-- applies to wsdl:definitions node, that would nean the entire wsdl --
>

<enabl eAsyncMappi ng>f al se</ enabl eAsyncMappi ng>

<!'-- wsdl: port Type operation custom zation -->

<bi ndi ngs

node="wsdl : defini ti ons/wsdl : port Type[ @ame=" AddNunber sl npl ']/
wsdl : oper ati on[ @ane=" addNunbers']">
<!'-- change java nethod nanme from addNunbers() to add() -->
<enabl eAsyncMappi ng>t r ue</ enabl eAsyncMappi ng>

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

In the above example wsimport will generate async polling and callback methods for the addNum
ber s operation. Inthewsdl : def i ni ti on node, the async customization is disabled or false but the
wsdl : oper at i on node has it enabled or true, and so wsimport generates the async methods of the
wsdl : oper ati on addNunber s.

Thisishow the generated signatures look (annotations are removed from synchronous method for reading
simplicity):
// synchronous net hod

public int addNunbers(int nunberl, int nunber?2)
t hrows org. duke. AddNunber sFaul t _Exception, java.rm .RenoteException

//async polling Method
publ i ¢ Response<AddNunber sResponse> addNunbers(i nt nunberl, int nunber?2);

/lasync cal | back Met hod
publ i ¢ Future<?> addNunbers(int nunberl, int nunber?2,
AsyncHandl er <AddNunber sResponse>) ;

9.2.5. The Provider Interface

By default the value of j axws: pr ovi der bindingisfase. That is, provider interface generationisdis-
abled. Inorder to mark aport asprovider interface thisbinding declaration should refer tothewsdl : por t
node using an XPath expression. Please note that provider binding declaration applies only when devel-
oping a server starting from aWSDL file.

9.2.6. Class Customization

The generated class for wsdl:portType, wsdl:fault, soap:headerfault, and
wsdl : server canbe customized using thej axws: ¢l ass binding declaration. Refer to the external
binding declaration filecust om cl i ent . xm intheext er nal - cust o ze sample.

9.2.6.1. The Service Endpoint Interface Class

wscompile will generate the service endpoint interface classMat hUt i | instead of the default AddNum
ber sl mpl inthisexample:

<!-- wsdl:portType custoni zation -->
<bi ndi ngs node="wsdl : defi nitions/wsdl: port Type[ @ane=" AddNunber sl npl']">
<l-- change the generated SEl class -->

<cl ass name="Mat hUtil">
<j avadoc>Per f or m mat hemati cal conput ati ons</javadoc>
</ cl ass>
</ bi ndi ngs>

9.2.6.2. The Exception Class

wsimport will generate the Mat hUt i | Except i on classinstead of the default AddNunber sExep-
ti oninthisexample:

<I'-- change the generated exception class nane -->
<bi ndi ngs
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node="wsdl : defini ti ons/wsdl : port Type[ @ame=" AddNunber sl npl ']/
wsdl : operation[ @ane=" addNunbers']/wsdl : faul t[ @anme=" AddNunber sException']">
<cl ass nane="Mat hUti | Exception">
<j avadoc>Excepti on generated during conputation</javadoc>

</cl ass>
</ bi ndi ngs>

9.2.6.3. The Service Class

wsimport will generate Mat hUt i | Ser vi ce instead of the default AddNunber sSer vi ce inthisex-

ample:

<!-- wsdl:service custom zation -->

<bi ndi ngs node="wsdl : defi ni ti ons/wsdl : servi ce[ @ane=" AddNunber sService']">
<!'-- change the generated service class -->

<cl ass nanme="Mat hUti | Servi ce">

<j avadoc>Servi ce to perform mat hemati cal conputations</javadoc>
</ cl ass>

</ bi ndi ngs>
9.2.7. Java Method Customization

The j axws: net hod binding declaration is used to customize the generated Java method name of a
service endpoint interface and to customize the port accessor method in the generated Ser vi ce class.
Refer to the external binding declaration filecust om cl i ent . xm intheext er nal - cust om ze
sample.

9.2.7.1. Service Endpoint Interface Methods

wsimport will generate a method named add instead of the default addNunber s in this example:

<!'-- wsdl: port Type operation custom zation -->
<bi ndi ngs
node="wsdl : defini ti ons/wsdl : port Type[ @ame=" AddNunbersinpl ']/
wsdl : oper ati on[ @ane=" addNunbers']">
<!'-- change java nethod nanme from addNunbers() to add() -->
<met hod nanme="add" >
<j avadoc>Adds t he nunbers</javadoc>
</ met hod>
</ bi ndi ngs>

9.2.7.2. Port Accessor Methods in the Service Class

wsimport will generatetheget Mat hUt i | port accessor method inthegenerated Ser vi ce classinstead
of the default get AddNunber sl npl Port method in this example:

<!'-- change the port accessor nethod -->
<bi ndi ngs
node="wsdl : defi ni ti ons/ wsdl : servi ce[ @ane=" AddNurber sServi ce']/
wsdl : port [ @ane=" AddNunber sl nmpl Port']">
<met hod name="get MathUtil">
<j avadoc>Returns MathUtil port</javadoc>
</ met hod>
</ bi ndi ngs>

9.2.8. Java Parameter Customization

The j axws: par aret er binding declaration is used to change the parameter name of generat-
ed Java methods. It can be used to change the method parameter of a wsdl : operation in a
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wsdl : port Type. Refer to the external binding declaration file cust om cl i ent . xm of the ex-
t ernal - cust om ze sample.

<bi ndi ngs
node="wsdl : defini ti ons/wsdl : port Type[ @ame=" AddNunbersi npl ']/
wsdl : oper ati on[ @ane=" addNunbers']">
<!-- renane nethod paraneters-->
<par anet er
part ="definitions/ message[ @ane=" addNunbers']/
part[ @ane=' paraneters']"
el ement ="t ns: nunber 1" nane="numl"/ >

</ bi ndi ngs>

The above sample renamesthe default parameter name of the Javamethod addNunber s fromnurber 1
tonumt.

9.2.9. Javadoc customization

9.2.10.

j axws: j avadoc customization can be used to specify javadoc text for java package, class(SEl, Service
or Exception class) and on the methods in SEI and service class. Inorder to do it,it should appear on the
corresponding wsdl nodes.

For package level javadoc:

<j axws: package nane="xs:string">
<j axws: j avadoc>xs: string</jaxws:javadoc>
</ j axws: package>

For class level javadoc:

<j axws: cl ass name="xs:string">
<j axws: j avadoc>xs: string</j axws:j avadoc>
</jaxws: cl ass>

For method level javadoc:

<j axws: met hod nanme="xs:string">
<j axws:j avadoc>xs: string</jaxws:j avadoc>
</ j axws: et hod>

For specific samples on javadoc customization for class, refer The Service Endpoint Interface Class, The
Exception Class and The Service Class customization. For javadoc customization on method refer Service
Endpoint I nterface M ethods and Port Accessor M ethodsin the Service Class customization and for package
level customization refer Package Customization.

XML Schema Customization

An XML schemainlined inside acompiled WSDL file can be customized by using standard Jakarta XML
Binding bindings. These Jakarta XML Binding bindings can live inside the schema or as the child of a
j axws: bi ndi ngs element in an external binding declaration file:

<j axws: bi ndi ngs
node="wsdl : defi ni ti ons/wsdl : t ypes/
xsd: schema[ @ ar get Namespace=' http:// duke. exanple.org']">
<j axb: schenmaBi ndi ngs>
<j axb: package nane="fromsdl . server"/>
</ j axb: schemaBi ndi ngs>
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9.2.11.

</ j axws: bi ndi ngs>

External XML schemafilesimported by the WSDL file can be customized using a Jakarta XML Binding
external binding declaration file:

<j xb: bi ndi ngs xm ns: xsd="ht t p: // wwm. w3. or g/ 2001/ XM_Schera"
xm ns:j xb="https://jakarta.eel/ xm /ns/jaxb" version="3.0">
<j xb: bi ndi ngs
schemalLocation="http://| ocal host: 8080/ axws- ext ernal - cust om ze/
schemal. xsd"
node="/xsd: schema" >
<j xb: schemaBi ndi ngs>
<j xb: package nanme="fronj ava.client"/>
</ j xb: schemaBi ndi ngs>
</j xb: bi ndi ngs>

</j xb: bi ndi ngs>

The externa Jakarta XML Binding binding declaration file can be passed towsimport using the- b switch.
See the Jakarta XML Web Services wsimport documentation for details.

Handler Chain Customization

j axws: bi ndi ngs customization can be used to customize or add handlers. All that isneeded istoinline
ahandler chain configuration conforming to Jakarta Web Services Metadata Handler Chain configuration
schemainsidej axws: bi ndi ngs element.

Below is a sample Jakarta XML Web Services binding declaration file with JSR 181 handler chain con-
figuration:

<j axws: bi ndi ngs xnm ns: xsd="http://ww. w3. or g/ 2001/ XM_Schema"
xm ns:jaxb="https://jakarta.ee/xm/ns/jaxb"
xm ns: wsdl ="http://schemas. xn soap. org/ wsdl /"
wsdl Location="http://|ocal host: 8080/ axws-fromwsdl handl er/ addnunber s?

xm ns:jaxws="https://jakarta. ee/ xm /ns/jaxws"
xm ns:jee="https://jakarta.ee/ xm /ns/jakartaee">
<j axws: bi ndi ngs node="wsdl : definitions">
<j ee: handl er - chai n>
<j ee: handl er - chai n- name>Loggi ngHandl er s
</ j ee: handl er - chai n- nane>

<j ee: handl er >
<j ee: handl er - nanme>Logger </ j ee: handl| er - nane>
<j ee: handl er - cl ass>f romnsdl handl er. cormon. Loggi ngHandl er
</j ee: handl er-cl ass>

</ j ee: handl er >

</ j ee: handl er - chai n>
</ j axws: bi ndi ngs>
</ j axws: bi ndi ngs>

When this customization file is passed on to wsimport tool using -b switch together with the WSDL,
wsimport generates al the artifacts togather with a handler configuration file which has every-
thing inside j axws: bi ndi ngs element enclosing the j ws: handl er - chai n element. It aso add
@ akarta. j ws. Handl er Chai n annotation in the generated SEI class. Eclipse Implementation of
XML Web Services runtime usesthe @Handl er Chai n annotation from the SEI to find the handlers that
has to be added into the handle chain.
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10. Annotations

10.1. Overview

Annotations play a critical role in Jakarta XML Web Services. First, annotations are used in mapping
Javato WSDL and schema. Second, annotations are used a runtime to control how the Jakarta XML Web
Services runtime processes and responds to web service invocations. Currently the annotations utilized by
Jakarta XML Web Services are defined in separate JSRs:

» Jakarta Web Services Metadata 2.1 [https://jakarta.ee/specifications/web-services-metadata/]
 Jakarta XML Binding 2.3 [https:.//jakarta.ee/specifications/xml-binding/]
» Jakarta XML Web Services 2.3 [https://jakarta.ee/specifications/xml-web-services/]

« Jakarta Annotations [ https://jakarta.ee/specifications/annotations/].

10.2. Jakarta Web Services Metadata Annotations

10.2.1.

Because Jakarta Web Services M etadata has been written to work with JAX-RPC 1.1, we have made slight
changesin the use and interpretation of these annotations to work better with Jakarta XML Web Services.
We areworking with the Jakarta Web Services M etadata expert group to align the next release with Jakarta
XML Web Services and we hope that al of the changes we have made will be folded in.

@ akarta.jws. WebServi ce

The purpose of this annotation is to mark an endpoint implementation as implementing a web service or
to mark that a service endpoint interface as defining aweb service interface. All endpoint implementation
classes MUST have a WebSer vi ce annotation and must meet the requirements of section 3.3 of the
Jakarta XML Web Services [https://jakarta.ee/specifications/xml-web-services/] specification.

Table4. @ akarta. ] ws. WebSer vi ce - Description of Properties

Property Description Default
nanme The name of thewsdl| : port Type The unqualified name of the
Java class or interface
target - The XML namespace of the the WSDL and some of the| The namespace mapped from
Namespace |XML elementsgenerated fromthisweb service. Most of |the package name contain-
the XML elements will be in the namespace according|ing the web service ac-
to the Jakarta XML Binding mapping rules. cording to section 3.2 of
the Jakarta XML Web Ser-
vices [https://jakarta.ee/speci-
fications/xml-web-services/]
specification.
servi ce- The Service name of theweb service: wsdl : ser vi ce|The unqualified name of the
Nanme Java class or interface + " Ser-
vice'
end- The qualified name of the service endpoint interface.|None — If not specified, the
poi ntl n- If the implementation bean references a service end- | endpoint implementation class
terface point interface, that service endpoint interface is used|is used to generate the web
to determine the abstract WSDL contract (portType and|service contract. In this case,
bindings). In this case, the service implementation bean
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Property Description Default

MUST NOT include any Jakarta Web Services Metada- | a service endpoint interface is
ta annotations other than @\¥bSer vi ce and @an- |not required.

dl er Chai n In addition, the @\bSer vi ce annota-
tion MUST NOT include the name annotation element.
The endpoint implementation classisnot requiredtoim-
plement the endpointinterface.

port Nane Thewsdl : port Name The WebSer vi ce. nane +
"Port"

wsdl Loca- |Not currently used by Eclipse Implementation of XML
tion Web Services 4.0.5

10.2.1.1. Annotation Type Definition

@Ret ention(val ue = RetentionPolicy. RUNTI ME)
@rar get ({ El ement Type. TYPE})
public @nterface WebService {

String nanme() default "";

String target Nanespace() default "";
String serviceNane() default "";
String wsdl Location() default "";
String endpointinterface() default "";

String portNane() default "";
}

10.2.1.2. Examples

Example 3. @ akarta.j ws. WebSer vi ce - Example 1

@\ebServi ce(nane = "AddNunbers”,
t ar get Nanespace = "http://duke. exanpl e. org")
public class AddNunberslmpl {
/**
* @aram nunber 1
* @ar am nunber 2
* @eturn The sum
* @hrows AddNunber sException if any of the nunbers to be added is
* negati ve.
*/
public int addNunbers(int nunberl, int nunber2) throws
AddNumber sExcepti on {
if (nunberl < O || number2 < 0) {
t hr ow new AddNunber sExcepti on("Negati ve nunmber cant be added " +
"' "Nunmbers: " + nunberl + ", " + nunber?2);

}

return nunberl + nunber?2;

}

If you are familiar with JAX-RPC 1.1, you will notice that the AddNunber sI npl implementation class
does not implement a service endpoint interface. In Jakarta XML Web Services 4.0 a service endpoint
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10.2.2.

interface is no longer required. If a service endpoint interfaces is desired, then the @\ébSer vi ce anno-
tation on the endpoint implementation is modified to specify the endpoint interface and the actual service
endpoint interface must also have a @\bSer vi ce annotation. The following is the above AddNum
ber sl npl modified to use a service endpoint interface.

Example 4. @ akart a. j ws. WebSer vi ce - Example 2 - Implementation class
using Service Endpoint I nterface

@\ébServi ce(endpoi ntInterface = "annotati ons. server. AddNunber sl F")
public class AddNumber sl npl {
/**

* @ar am nunber 1
*  @ar am nunber 2
@eturn The sum
@ hrows AddNunber sException if any of the nunbers to be added is
negati ve.
/
public int addNunbers(int nunberl, int nunber2) throws
AddNunber sExcepti on {
if (nunberl < 0 || nunber2 < 0) {
t hr ow new AddNunber sExcepti on("Negati ve nunber cant be " +
"added!", "Nunbers: " + nunberl + ", " + nunber2);
} return nunmberl + nunber?2;

*
*
*
*

}

@\ébSer vi ce(target Namespace = "http://duke. exanpl e. org",
name = "AddNunbers")
public interface AddNunbersl| F extends Renote {

public int addNunbers(int nunberl, int nunber2) throws
Renot eExcepti on, AddNunber sExcepti on;

}

@ akarta.jws. WebMet hod

The purpose of thisannotation isto expose amethod as aweb service operation. The method must meet all
the requirements of section 3.4 of the Jakarta XML Web Services [https://jakarta.ee/specifications/xml-
web-services/] specification.

Table5. @ akarta.jws. WebMet hod - Description of Properties

Property Description Default
oper a- The name of the wsdl:operati on match-|Thename of the Java method
ti onNane ing this method. For operations using the mode

defined by SQAPBI ndi ng. Styl e. DOCUMENT,

SOAPBI ndi ng. Use. LI TERAL, and

SOAPBI ndi ng. Par anet er St yl e. BARE, this
name is aso used for the globa XML ele
ment representing the operations body element. The
namespace of this name is taken from the value
@\ébServi ce. t ar get Nanespace or its default
value.

action The XML namespace of the the WSDL and some of the
XML elements generated from thisweb service. Most of
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Property Description Default

the XML elements will be in the namespace according
to the Jakarta XML Binding mapping rules.

excl ude Used to exclude a method from the WebService. fase

10.2.2.1. Annotation Type Definition

@Retention(val ue = RetentionPolicy. RUNTI ME)

@rar get ({ El enrent Type. METHOD} )

public @nterface WebMet hod {
String operationNane() default

String action() default

bool ean exclude() default false;

}
10.2.2.2. Examples

Example5. @ akart a. j ws. WebMet hod - Example

@\ebSer vi ce(target Namespace = "http://duke. exanpl e. org",
name = "AddNunbers")
public interface AddNunbersl| F extends Renote {

@\ebMet hod( operati onNanme = "add", action = "urn:addNunbers")
public int addNunbers(int nunberl, int nunber2) throws
Renot eExcepti on, AddNunber sExcepti on;

}
10.2.3. @ akart a. j ws. OneVay

The purpose of this annotation isto mark amethod as aweb service one-way operation. The method must
meet all the requirements of section 3.4.1 of the Jakarta XML Web Services [https://jakarta.ee/specifica-
tions/xml-web-services/] spec.

There are no properties on the OneVWay annotation.

10.2.3.1. Annotation Type Definition

@ret ention(val ue = RetentionPolicy. RUNTI ME)
@rar get ({ El enent Type. METHOD} )
public @nterface Oneway {

}
10.2.3.2. Examples

Example 6. @ akart a. j ws. OneWay - Example

@\bSer vi ce(nane = " Checkl n")
public class ChecklnlF {

@\bMet hod

@neVay
public void checkln(String nane);
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10.2.4. @ akarta. j ws. \ebPar am

This annotation is used to customize the mapping of a single parameter to a message part or element.

Table6. @ akart a. ] ws. WebPar am- Description of Properties

Property

Description

Default

nane

Name of the parameter.

If the operation is RPC syle and
@\ebPar am par t Nane has not been specified, this
isname of thewsdl : part representing the parameter.

@\ebMet hod. oper at i on Name, if the operationis
document style and the parameter style is BARE.

Otherwise, the default isar gNif the operation is docu-
ment style or the parameter mapsto a header, thisisthe
local name of the XML element representing the para-
meter.

A name MUST be specified if the operation isdocument
style, the parameter styleis BARE, and the mode is OUT
or | NOUT.

@\ebMet hod. oper ati on
Name, if the operation is doc-
ument style and the parameter
style is BARE. Otherwise, the
default isar gN, where N rep-
resents the index of the para-
meter in the method signature
(starting at ar g0).

target -
Nanespace

The XML namespace for the parameter. Only used if the
operation is document style or the paramater mapsto a
header. If the target namespace is set to "", this repre-
sents the empty namespace.

The empty namespace, if
the operation is document
style, the parameter style is
WRAPPED, and the parameter
does not map to aheader. Oth-
erwise, thedefaultisthet ar -
get Nanespace for the Web
Service.

node

Represents the direction the parameter flows for this
method. Possible values are | N, | NOUT and OUT.
I NOUT and OUT modes can only be used with pa
rameters that meet the requirements for a holder as
classified by section 3.5 of the Jakarta XML Web
Services [https://jakarta.ee/specifications/xml-web-ser-
vices/] specification. OUT and | NOUT parameterscan be
used by all RPC and DOCUMENT bindings.

I N for non-holder parameters
I NOUT for holder parameters.

header

Specifies whether the parameter should be carried in a
header.

FALSE

par t Name

Used to specify the par t Name for the parameter with
RPC or DOCUMENT/BARE operations.

@\bPar am nane

10.2.4.1. Annotation Type Definition

@ret ention(val ue =

Ret enti onPol i cy. RUNTI ME)

@rar get ({ El ement Type. PARAVETER})
public @nterface WebParam {

publ i c enum Mode {

I'N,

QuT,
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I NoUT
}

String nane() default

String target Namespace() default
Mode node() default Mode.IN;

bool ean header () default fal se;

String partNane() default
}

10.2.4.2. Examples

Example7. @ akart a. j ws. WebPar am- Example 1

@\ebSer vi ce(target Namespace = "http://duke. exanpl e. org"”,
nane = "AddNunbers")
public interface AddNunbersl|F extends Renote {

@\ebMet hod( operati onName = "add", action = "urn:addNunbers")
@\ebResul t (name = "return")
public int addNunbers( @ebParam(nanme = "nunl") int nunberl,
@\ebPar am(name = "nunmR") int nunber2) throws
Renot eExcept i on, AddNunber sExcepti on;

}
Example 8. @ akart a. j ws. WebPar am- Example 2

@\bSer vi ce(target Nanmespace = "http://duke. exanpl e.org",
name = "AddNunbers")
public interface AddNumbersl F extends Renote {

@\ébMet hod( operati onNane = "add", action = "urn:addNunbers")

@¥¢bResul t (nane = "return")

public void addNunber s( @ébPar an( nane "numl") int nunberl,
@\ébPar an{ nanme "nunmR") int nunber?2,
@\éebPar an{ name "result",

node = WebPar am Mode. OUT) Hol der <l nteger> result) throws

Renpt eExcepti on, AddNunber sExcepti on;

}
10.2.5. @ akarta. j ws. \ebResul t

This annotation is used to customize the mapping of the method return value to a WSDL part or XML
element.

Table7. @ akarta. j ws. WebResul t - Description of Properties

Property Description Default

name The name of the return value in the WSDL and on the|"return" for RPC and DOC-
wire. For RPChindingsthisisthe part name of the return| UVENT/VWWRAPPED  bindings.
valuein the response message. For DOCUNVENT hindings| Method name + "Response”
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Property Description Default
thisisthe local name of the XML element representing|for DOCUMENT/BARE bind-
the return value. ings.
target - The XML namespace for the return value. Only used if | The empty namespace, if
Nanmespace |theoperationisdocument style or the return value maps|the operation is document
to aheader. If the target namespaceisset to ", thisrep-|style, the parameter style is
resents the empty namespace. VRAPPED, and the return val-
ue does not map to a header,
Otherwise, the default is the
t ar get Nanespace for the
Web Service.
header Specifies whether the result should be carried in a head- | FALSE
er.
part Nane Used to specify the par t Nane for the result with RPC| @\¥bResul t . nanme

or DOCUMENT/BARE operations.

10.2.5.1. Annotation Type Definition

10.2.5.2. Examples

10.2.6.

@ret ention(val ue =

Ret enti onPol i cy. RUNTI MVE)

@rar get ({ El enent Type. METHOD} )
public @nterface WebResult {

String nane() default

"return";

String target Nanmespace() default ""

bool ean header () default fal se;

String partNane() default

}

Example9. @ akart a. j ws. WebResul t - Example

@\ebSer vi ce(target Nanmespace =
nane

= "AddNunbers")

public interface AddNunbersl| F extends Renpte {

@\ebMet hod( oper ati onNane =
@\ébResul t (nanme =
public int addNunbers( @¥bPar an{ nane

}

Renot eExcepti on,

"add", action =
"return")
i nt

= "numl")
= i nt

@\ebPar am( nane = "nunk")
AddNunber sExcepti on;

@ akarta.jws. Handl er Chai n

This annotation is used to specified an externally defined handler chain.

"http://duke. exanpl e. org"

"urn: addNunber s")

nunber 1,
nunber2) throws

Table8. @ akart a. ] ws. Handl er Chai n - Description of Properties

Property

Description

Default

file

Location of the file containing the handler chain defini-
tion. The location can be relative or absolute with in a

None
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Property Description Default
classpath system. If the location isrelative, it isrelative
to the package of the web service. If it is absolute, it is
absolute from some path on the classpath.

name DEPRECATED The handler chain name from within
the handler chainfile.

10.2.6.1. Annotation Type Definition

@Retention(val ue = RetentionPolicy. RUNTI ME)

@rar get ({ El emrent Type. TYPE})
public @nterface Handl er Chain {

String file();

@eprecated String nane() default
}
10.2.6.2. Examples

Example 10. @ akar t a. j ws. Handl er Chai n - Example

@\ebServi ce
@Handl erChain(file = "handl ers. xm ")
public class AddNumber sl npl {
/**
* @ar am nunber 1
*  @ar am nunber 2
* @eturn The sum
* @hrows AddNunmber sException if any of the nunbers to be added is
* negati ve.
*/
public int addNumbers(int nunberl, int nunber2) throws
AddNunber sExcepti on {
if (nunberl < 0 || nunber2 < 0) {
t hr ow new AddNunber sExcepti on("Negati ve nunber cant be added " +
"It "Numbers: " + nunmberl + ", " + nunber2);

}

return nunmberl1l + nunber?2;

}
Example 11. @ akar t a. j ws. Handl er Chai n - Example - handler s.xml

<jws: handl er-config xm ns:jws="https://jakarta.ee/ xm /ns/jakartaee">
<j ws: handl er - chai ns>
<j ws: handl er - chai n>
<j ws: handl er >
<j ws: handl er - cl ass>f ronj avahandl| er. common. Loggi ngHandl er
</jws: handl er-cl ass>
</jws: handl er>
</jws: handl er - chai n>
</ jws: handl er - chai ns>
</jws: handl er-confi g>
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10.2.7.

10.2.7.1.

I mportant

When using ahandler chain file, it isimportant that the file is store in the appropriate placein the
classpath so that the file can be found. This means that when araw WAR fileis created that the
filemust be placein the proper directory. Please refer to the fromjavahandlers sample application
and the Handler for more information.

@ akarta.jws. soap. SOAPBI ndi ng

Jakarta Web Services Metadata also alows you to specify a SOAPBI ndi ng annotation on an endpoint
implementation or service endpoint interface. This annotation lets the developer choose between DOC-
UVENT\ LI TERAL WRAPPED, DOCUMENT\ LI TERAL BARE, RPC\ LI TERAL and RPC\ ENCODED
endpointswith the default being DOCUMENT\ LI TERAL WRAPPED. Jakarta XML Web Services 4.0 does
not support RPC\ ENCODED. The main difference between DOCUMENT\ LI TERAL BARE and DOCU-
MENT\ LI TERAL WRAPPED isthat methods on a DOCUVENT\ LI TERAL WRAPPED endpoint can have
multiple parameters bound to the body of a SOAP message, while a DOCUVENT\ LI TERAL BARE can
only have one such parameter. The main difference between DOCUMENT\ LI TERAL WRAPPED and RPC
\ LI TERAL is that a DOCUMENT\ LI TERAL invocation can be fully validated by a standard validating
XML parser, whilean RPC\ LI TERAL invocation cannot because of the implied wrapper element around
the invocation body.

Table9. @ akarta. j ws. soap. SOAPBI ndi ng - Description of Properties

Property Description Default
style Defines the style for messages used in a web service.| DOCUVENT
The vaue can be either DOCUMENT or RPC.
use Definesthe encoding used for messagesused inweb ser- | LI TERAL
vice. Canonly be Ll TERAL for Jakarta XML Web Ser-
vices 4.0.
par ane- Determines if the method's parameters represent the| WRAPPED
terStyle entire message body or whether the parameters are
wrapped in a body element named after the operation.
Choice of WRAPPED or BARE. BARE can only be used
with DOCUMENT style bindings.

Annotation Type Definition

@Retention(val ue = RetentionPolicy. RUNTI ME)
@rar get ({ El enrent Type. TYPE, El enent Type. METHOD})
public @nterface SOAPBi nding {

public enum Style {
DOCUMENT,
RPC,

}

public enum Use {
LI TERAL,
ENCODED,

}

public enum ParaneterStyle {
BARE,
WRAPPED,
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}
Style style() default Style. DOCUMENT;
Use use() default Use. Ll TERAL;

Paramet er Styl e paraneterStyl e() default ParaneterStyl e. WRAPPED;

}
10.2.7.2. Examples

Example 12. @ akart a. j ws. soap. SOAPBI ndi ng - Example

@\ebServi ce(target Namespace = "http://duke. exanpl e. org",
nane = "AddNunbers")

@0APBI ndi ng(styl e = SOAPBI ndi ng. Styl e. RPC,
use = SOAPBI ndi ng. Use. LI TERAL)

public interface AddNunbersl|F extends Renote {

@\ebMet hod( operati onNanme = "add", action = "urn:addNunbers")
@\ébResul t (namre = "return")
public int addNunbers(@ebParam nane = "nunl") int nunberl,

@\ebPar am(nane = "nunmk") int nunber2) throws
Renot eExcepti on, AddNunber sExcepti on;

}
10.3. Jakarta XML Web Services Annotations

The following are standard annotations needed by Jakarta XML Web Services that are not defined in
Jakarta Web Services Metadata. The developer may not ever use these annotations directly as some of
them are generated by Jakarta XML Web Servicestoolsbut they will be presented hereto avoid confusion.

10.3.1. @ akarta. xm . ws. Bi ndi ngType

The Bi ndi ngType annotation is used to specify the binding to use for a web service endpoint imple-
mentation class. Aswell as specify additional features that may be enabled.

This annotation may be overriden programmatically or viadeployment descriptors, depending on the plat-
formin use.

Table10. @ akarta. xm . ws. Bi ndi ngType - Description of Properties

Property Description Default
val ue A binding identifier (a URI). "SOAP 1.1 Protocol"/
HTTP

Seethe SOAPBI ndi ng and HTTPBI ndi ng for thede-
finition of the standard binding identifiers.

@ee jakarta.xm .ws. Bi nding

Gee
jakarta.xm . ws. soap. SOAPBi ndi ng#SOAP11HTTP_BI NDI NG

Gee
j akarta. xm . ws. soap. SOAPBi ndi ng#SOAP12HTTP_BI NDI NG

61




Users Guide

Property Description Default

@Gee
jakarta.xm .ws. http. HTTPBi ndi ng#HTTP_BI NDI NG

10.3.1.1. Annotation Type Definition

@rar get ( El ement Type. TYPE)
@ret enti on( Ret enti onPol i cy. RUNTI VE)
@ocunent ed
public @nterface Bi ndi ngType {
/**

* A binding identifier (a URl).

* |f not specified, the default is the SOAP 1.1 / HTTP
bi ndi ng.
<p/ >
See the
SOAPBI ndi ng and
HTTPBI ndi ng
for the definition of the standard binding identifiers.

@ee jakarta.xnm .ws. Bi ndi ng

@ee jakarta.xm . ws. soap. SOAPBi ndi ng#SOAP11HTTP_BI NDI NG
@ee jakarta.xm . ws. soap. SOAPBi ndi ng#SOAP12HTTP_BI NDI NG
@ee jakarta.xm .ws. http. HTTPBi ndi ng#HTTP_BI NDI NG

E I S T B I

*

*/
String value() default "";

/ *
An array of Features to enabl e/disable on the specified
bi ndi ng.
If not specified, features will be enabl ed/ di sabl ed based
on their own rules. Refer to the docunentation of the
feature
to determine when it will be autonmatically enabl ed.
<p/ >
See the
SOAPBI ndi ng

for the definition of the standard feature identifiers.

@ee jakarta.xm .ws. Respect Bi ndi ngFeat ure
@ee jakarta.xnl .ws. soap. Addr essi ngFeat ure
@ee jakarta.xm .ws. soap. MTOVFeat ur e
@ince JAX-W6 2.1

E I T . I T R R S R I R

~

Feature[] features() default {};

}
10.3.1.2. Examples

Example 13. @ akart a. xm . ws. Bi ndi ngType - Example

Given the web service defined by

@\ébServi ce
@i ndi ngType(val ue = "http://ww. w3. or g/ 2003/ 05/ soap/ bi ndi ngs/ HTTP/ ")
public class AddNumber sl npl {

/**

* @aram nunber 1
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@ar am nurber 2
@eturn The sum

/

negati ve.

*

*

* @hrows AddNunber sException if any of the numbers to be added is
*

*

public int addNunbers(int nunberl, int nunber2) throws
AddNunber sExcepti on {

if (nunberl < 0 || nunber2 < 0) {

t hr ow new AddNunber sExcepti on("Negati ve nunber cant be " +

}

"added! ", "Nunbers: " + nunberl +
", " + nunber2);

return nunberl1l + nunber?2;

}

The deployed endpoint would use the SOAP 1.2 over HTTP binding.

10.3.2. @ akarta. xm . ws. Request W apper

This annotation annotates methods in the Service Endpoint Interface with the request wrapper bean to be

used at runtime.

When starting from Javathis annotation is used to resol ve overl oading conflictsin DOCUMENT\ LI TERAL
mode. Only the cl assNane isrequired in this case.

Tablell. @ akarta. xm . ws. Request W apper - Description of Properties

Property Description Default
| ocal Nane |Specifiesthel ocal Name of the XML Schemaelement|oper at i onNane as defined
representing this request wrapper. by
@ akarta.jws. WebMet hg
target - namespace of the request wrapper element. the t ar get Nanespace of
Nanespace the SEI
cl assNanme |Thename of the Class representing the request wrapper.

10.3.2.1. Annotation Type Definition

@rar get ({ El enrent Type. TYPE, El enent Type. METHOD})
@Ret enti on(Retenti onPol i cy. RUNTI ME)
public @nterface Request Wapper {

/**

* El enents | ocal nane.

*/

public String | ocal Nane() default

/**

* El ements namespace nane.

*/

public String target Nanmespace() default

/**

* Request wrapper bean nane.

*/

public String classNane() default

d
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10.3.2.2. Examples

Example 14. @ akart a. xm . ws. Request W apper - Example

public interface AddNunberslmpl {
/**
* @aramargl
* @aram ar g0
* @eturn returns int
* @hrows AddNunber sExcepti on_Exception
>/
@\bMet hod
@\ébResul t (t ar get Nanespace = "")
@Request W apper (| ocal Nane = "addNunbers",
t arget Nanespace = "http://server.fromaval/",
cl assName = "fronjava. client. AddNunbers")
@ResponseW apper (| ocal Nanme = "addNunber sResponse”,
t arget Nanespace = "http://server.fromava/",
cl assNane = "fronjava. client. AddNunber sResponse")
public int addNunbers(@¥bParanm(nane = "arg0", targetNanespace = "")
int arg0, @ebParanm nane = "argl"”,
target Nanespace = "") int argl) throws AddNunber sExcepti on_Exception;

}
10.3.3. @ akarta. xm . ws. ResponseW apper

This annotation annotates methods in the Service Endpoint Interface with the response wrapper bean to
be used at runtime.

When starting from Javathis annotation is used to resol ve overl oading conflictsin DOCUMENT\ LI TERAL
mode. Only thecl assNane isrequired in this case.

Tablel1l2. @ akarta. xm . ws. ResponseW apper - Description of Properties

Property Description Default
| ocal Nane |Specifiesthel ocal Namne of the XML Schemaelement|oper at i onNamne as defined
representing this request wrapper. by
@ akarta.jws. WebMet hg
target - namespace of the request wrapper element. the t ar get Nanespace of
Nanespace the SEI

cl assNanme |Thename of the Class representing the request wrapper.

10.3.3.1. Annotation Type Definition

@rar get (El enent Type. METHOD)
@Ret enti on(Retenti onPol i cy. RUNTI ME)
public @nterface ResponseW apper {
/**
* El ements | ocal nane.
*/
public String | ocal Nane() default

/**
* El ements namespace nane.
*/

d



Users Guide

public String target Nanmespace() default
/**

* Request wrapper bean nane.

*/
public String classNane() default

}
10.3.3.2. Examples

Example 15. @ akart a. xm . ws. ResponseW apper - Example

public interface AddNumberslnpl {
/**
* @aram argl
* @aram arg0
* @eturn returns int
* @ hrows AddNunber sExcepti on_Excepti on
*/

@\ebMet hod
@¥¢bResul t (t ar get Nanmespace = "")
@Request W apper (|1 ocal Nane = "addNunbers",
t ar get Namespace = "http://server.fronjaval/",

cl assName = "fronjava. client. AddNunbers")
@ResponseW apper (| ocal Name = "addNunber sResponse”,

t ar get Namespace = "http://server.fronjaval/",
cl assName = "fronjava. client. AddNunber sResponse")
public int addNunber s( @ébParan(nane = "arg0", targetNanespace = "")
int arg0, @wbParan(nanme = "argl",
target Nanespace = "") int argl) throws AddNumber sExcepti on_Excepti on;

}
10.3.4. @ akarta. xm . ws. Ser vi ceMbde

This annotation allows the Provider developer to indicate whether a Pr ovi der implementation wishes
to work with entire protocol messages or just with protocol message payloads.

Table13. @ akarta. xm . ws. Ser vi ceMbde - Description of Properties

Property Description Default

val ue Convey whether the Pr ovi der endpoint wants to ac-| PAYLOAD
cessthen entire message (MESSAGE) or just the payload
(PAYLQAD).

10.3.4.1. Annotation Type Definition

@rar get ({ El ement Type. TYPE})
@Ret enti on(Retenti onPol i cy. RUNTI ME)
@ nherited
@ocunent ed
public @nterface Servi ceMdde {
/**
* Service node. <code>PAYLOAD</code> indicates that the
* <code>Provi der </ code> i npl enentati on
* wishes to work with protocol nessage payl oads only.
* <code>MESSAGE</ code> i ndi cates
* that the <code>Provider</code> inplenmentation wishes to work with
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* entire protocol
* nmessages.
*/
public Service. Mde value() default Service. Mde. PAYLOAD,
}

10.3.4.2. Examples

Example 16. @ akart a. xm . ws. Ser vi ceMbde - Example

@er vi ceMode(val ue = Servi ce. Mode. PAYLQAD)
public class AddNunber sl npl inplenments Provi der<Source> {
public Source invoke(Source source) throws RenpteException {
try {

DOVResult dom = new DOVResul t ();

Transforner trans = Transforner Fact ory. newl nst ance()
. newTr ansforner () ;

trans.transforn(source, dom;

Node node = dom get Node();

Node root = node.getFirstChild();

Node first = root.getFirstChild();

int nunberl = Integer.decode(first.getFirstChild()
. get NodeVal ue());

Node second = first.getNextSibling();

int nunber2 = I nteger.decode(second. getFirstChild()
. get NodeVal ue());

return sendSour ce(nunber1l, nunber?2);

} catch (Exception e) {
e.printStackTrace();
t hr ow new Renot eException("Error in provider endpoint");

}

private Source sendSource(int nunberl, int nunber2) {
int sum = nunberl1 + nunber?2;
String body = "<ns:addNunber sResponse xm ns:ns =\"http://duke" +
".exanpl e.org\"><return>" + sum +
"</ return></ns: addNunber sResponse>";
Sour ce source = new StreanSource(hew
Byt eArrayl nput St ream( body. get Bytes()));
return source;
}
}

10.3.5. @ akarta. xm . ws. WebEndpoi nt
Used to annotate the get Por t Name() methods of a generated service interface.
Theinformation specifiedin thisannotation issufficient to uniquely identify awsdl : port elementinside

awsdl : servi ce. Thelatter isdetermined based on the value of theWWebSer vi ceCl i ent annotation
on the generated service interface itself.

Table14. @ akart a. xm . ws. WebEndpoi nt - Description of Properties

Property Description Default

name Definesthelocal name of the XML element representing
the corresponding port in the WSDL.
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10.3.5.1. Annotation Type Definition

*

/
Used to annotate the <code>get <enrPort Nane</ enw() </ code>

net hods of a generated service interface.

<p/ >

<p>The information specified in this annotation is sufficient

to uniquely identify a <code>wsdl: port</code> el ement

i nsi de a <code>wsdl : servi ce</code>. The latter is

determ ned based on the value of the <code>WbServiced ient</code>
annotation on the generated service interface itself.

E I A S T T B

@ee jakarta.xm .ws. WbServi ceC i ent
@ince JAX-Ws 2.0

*

*

/

@rar get ({ El ement Type. METHOD})

@Ret enti on(Ret enti onPol i cy. RUNTI ME)

@ocunent ed

public @nterface WebEndpoi nt {
/**
* The | ocal nanme of the endpoint.
*/

String nanme() default "";

}
10.3.5.2. Examples

Example17. @ akar t a. xm . ws. WebEndpoi nt - Example

@\ebServi ced i ent(name = "AddNunber sl npl Servi ce",

t ar get Nanespace = "http://server.fromava/",
wsdl Location = "http://1ocal host: 8080/j axws-fronjava/ addnunber s"
"2wsdl ")

public class AddNunber sl npl Servi ce extends Service {
private final static URL WSDL_LOCATI ON;
private final static QName ADDNUMBERSI MPLSERVI CE = new QNane
("http://server.fronjava/", "AddNunbersl npl Service");
private final static QName ADDNUMBERSI MPLPORT = new QName
("http://server.fronjava/", "AddNunberslnpl Port");

static {
URL url = null;
try {
url = new URL("http://1ocal host:8080/j axws-fronjava" +

"/ addnunber s?wsdl ") ;
} catch (Ml f ormedURLException e) {
e.printStackTrace();

}
WSDL_LOCATI ON = url;
}

publ i ¢ AddNurmber sl npl Servi ce( URL wsdl Location, QName servi ceNane) {
super (wsdl Locati on, servi ceNane);

}

publ i ¢ AddNunber sl npl Servi ce() {
super (WSDL_LOCATI ON, ADDNUMBERSI MPLSERVI CE) ;
}
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10.3.6.

10.3.6.1.

/**
* @eturn returns AddNunber sl npl
*/
@\bEndpoi nt (nane = "AddNunber sl npl Port")
publ i ¢ AddNunber sl npl get AddNunber sl npl Port () {
return (AddNunber sl npl) super. get Port ( ADDNUMBERSI MPLPORT,
AddNunber sl npl . cl ass);

}

}

@ akarta. xm . ws. WebFaul t
Thisannotation isgenerated by the Jakarta XML Web Servicestool sinto service specific exception classes
generated from aWSDL to customize the local and namespace name of the fault element and the name of
the fault bean and to mark the service specific exception as one generated from WSDL. The reason that
the Jakarta XML Web Services needs to know if a service specific exception is generated from a WSDL
or not is because these exceptions will already have afault bean generated for them. The name of thisfault
bean is not the same name as the one generated from a Java service specific exception class. For more
information on thistopic, please refer to section 3.6 of the Jakarta XML Web Services [https://jakarta.ee/
specifications/xml-web-services/] specification.
Table15. @ akarta. xm . ws. WebFaul t - Description of Properties

Property Description Default

nane Definesthelocal nameof the XML element representing | ™"

the corresponding fault in the WSDL.

target - Defines the namespace of the XML element represent- | ""

Nanespace |ingthe corresponding fault in the WSDL.

faul t Bean |The qualified name of the Java class that represents the|""

detail of the fault message.

Annotation Type Definition
/**

* Used to annotate service specific exception classes to custoni ze

* to the local and namespace nane of the fault el enent and the nane

* of the fault bean.

* @ince JAX-W5 2.0

*/
@rar get ({ El ement Type. TYPE})
@Ret enti on(Retenti onPol i cy. RUNTI ME)
@ocunent ed
public @nterface WebFault {

/**

* Elenment's |ocal nane.
*/
public String nane() default "";

/**

* El enent's namespace hane.
*/
public String target Nanmespace() default

/**
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* Fault bean nane.
*/
public String faultBean() default

/**
* wsdl : Message's nanme. Default nane is the exception's class nane.
*

* @ince JAX-Ws 2.2
*
/
public String messageNane() default

}
10.3.6.2. Examples

Example 18. @ akart a. xm . ws. WebFaul t - Example

@ akarta.xm . ws. WebFaul t (namre = " AddNunber sExcepti on",
t arget Namespace = "http://server.fronjaval/jaxws")
public class AddNumber sExcepti on_Excepti on extends Exception {
private fronjava.client. AddNunber sException faul tlnfo;

publ i c AddNunber sExcepti on_Exception(String message
fronj ava. cli ent. AddNunber sExcepti on

faultlnfo) {
super (message) ;
this.faultlnfo = faultlnfo;

}

publ i c AddNunber sExcepti on_Exception(String message
fronjava. client
. AddNurber sExcept i on

faul tlnfo, Throwabl e cause) {
super (message, cause);
this.faultlnfo = faultlnfo;

}

public fronjava.client.AddNunber sExcepti on getFaultinfo() {
return faultlnfo

}
}

10.3.7. @ akarta. xm . ws. WebSer vi ced i ent

The information specified in this annotation is sufficient to uniquely identify awsdl : ser vi ce element
insideaWSDL document. Thiswsdl : ser vi ce element represents the Web service for which the gen-

erated service interface provides aclient view.

Table16. @ akarta. xm . ws. WebSer vi ceC i ent - Description of Properties

Property Description Default
name Definesthelocal name of thewsdl : ser vi ceNane in|""

the WSDL.
target - Defines the namespace for the wsdl : servi ceNanme |""
Nanespace |inthe WSDL.
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Property Description Default
wsdl Loca- |Specifiesthelocation of the WSDL that definesthisser-|""
tion vice.

10.3.7.1. Annotation Type Definition

/**

* Used to annotate a generated service interface.

* <p/>
<p>The information specified in this annotation is sufficient
to uniquely identify a <code>wsdl : servi ce</code>
el enent inside a WSDL docunent. This <code>wsdl| : servi ce</ code>
el ement represents the Wb service for which the generated
service interface provides a client view

L I

* @ince JAX-W5 2.0

>/

@rar get ({ El enment Type. TYPE})

@ret enti on(Ret enti onPol i cy. RUNTI MVE)

@ocunent ed
public @nterface WebServi ceCient {
/**
* The | ocal name of the Wb service.
>/
String nane() default
/**
* The nanespace for the Wb service.
>/
String target Nanmespace() default
/**
* The | ocation of the WSDL docunent for the service (a URL).
>/

String wsdl Location() default

}
10.3.7.2. Examples

Example 19. @ akart a. xm . ws. WebSer vi ced i ent - Example

@\ébServi ced i ent(name = "AddNunber sl npl Servi ce",

t ar get Nanespace = "http://server.fromava/",
wsdl Location = "http://1ocal host: 8080/ ) axws-fronjava/ addnunbers"
"2wsdl ")

public class AddNunber sl npl Servi ce extends Service {
private final static URL WSDL_LOCATI ON;
private final static QName ADDNUMBERSI MPLSERVI CE = new QNane
("http://server.fronjava/", "AddNunbersl npl Service");
private final static QName ADDNUMBERSI MPLPORT = new QName
("http://server.fronjava/", "AddNunberslnpl Port");

static {
URL url = null;
try {
url = new URL("http://1ocal host:8080/j axws-fronjava" +

"/ addnunber s?wsdl ") ;
} catch (Ml f ormnedURLException e) {
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e. printStackTrace();

}
WSDL_LOCATION = url;

}

publ i ¢ AddNumber sl npl Servi ce( URL wsdl Locati on,

super (wsdl Locati on, servi ceNane);

}

publ i ¢ AddNunber sl npl Servi ce() {
super (WSDL_LOCATI ON, ADDNUMBERSI MPLSERVI CE) ;

}

/**

* @eturn returns AddNunber sl npl

*/

@\bEndpoi nt (nane = "AddNunber sl npl Port")
publ i ¢ AddNunmber sl npl get AddNunber sl npl Port () {
return (AddNunberslnpl) super. get Port ( ADDNUMBERSI MPLPORT,
AddNunber sl npl . cl ass);

}
}

10.3.8. @ akarta. xm . ws. WebSer vi cePr ovi der

10.3.8.1.

Annotation used to annotate aPr ovi der implementation class.

QNanme servi ceNanme) {

Table 17. @ akarta.xm .ws. WbServi ceProvi der - Description of
Properties
Property Description Default
target - The XML namespace of the the WSDL and some of the| The namespace mapped from
Namespace |XML elementsgenerated fromthisweb service. Most of |the package name contain-
the XML elements will be in the namespace according|ing the web service ac-
to the Jakarta XML Binding mapping rules. cording to section 3.2 of
the Jakarta XML Web Ser-
vices [https://jakarta.ee/speci-
fications/xml-web-services/]
specification.
servi ce- The Service name of theweb service: wsdl : ser vi ce|The unqualified name of the
Narme Java class or interface + " Ser-
vice'
por t Nane Thewsdl : port Name
wsdl Loca- |Location of the WSDL description for the service
tion
Annotation Type Definition

/**

* Used to annotate a Provider inplenentation class.

*

* @ince JAX-W5 2.0
* @ee jakarta.xm .ws. Provider

*/

@rar get ( El ement Type. TYPE)
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@Ret enti on(Retenti onPol i cy. RUNTI ME)
@ocurnent ed
public @nterface WebServi ceProvider {
/**
* Location of the WSDL description for the service.
*/
String wsdl Location() default

/**

* Service nane.

>/

String serviceNane() default

/**
* Target nanespace for the service
>/

String target Namespace() default

/**

* Port nane.

*/

String portNane() default

}
10.3.8.2. Examples

Example20. @ akart a. xm . ws. WebSer vi cePr ovi der - Example

@ber vi ceMbde(val ue = Servi ce. Mbde. PAYLOAD)
@\ebSer vi ceProvi der (wsdl Locati on = "WEB- | NF/ wsdl / AddNunber s. wsdl ")
public class AddNunbersl|npl inplenments Provider {
public Source invoke(Source source) {
try {
DOVResult dom = new DOVResul t ();
Transforner trans = Transforner Fact ory. newl nst ance()
. newTr ansforner () ;
trans.transforn(source, dom;
Node node = dom get Node();
Node root = node.getFirstChild();
Node first = root.getFirstChild();
int nunberl = Integer.decode(first.getFirstChild()
. get NodeVal ue());
Node second = first.getNextSibling();
int nunber2 = I nteger.decode(second. get FirstChild()
. get NodeVal ue());
return sendSource(nunberl1, nunber?2);
} catch (Exception e) {
e.printStackTrace();
t hrow new Runti neException("Error in provider endpoint", e);

}

private Source sendSource(int nunberl, int nunber2) {
int sum = nunberl + nunber?2;
String body = "" + sum+ "";
Sour ce source = new StreanSource(hew
Byt eArrayl nput St ream body. get Bytes()));

return source,

}
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}

10.3.9. @ akarta. xm . ws. WebSer vi ceRef

The WebSer vi ceRef annotation is used to define a reference to a web service and (optionally) an in-
jection target for it. Web service references are resources in the Jakarta EE sense.

10.3.9.1.

Table18. @ akarta. xm . ws. WebSer vi ceRef - Description of Properties

Property

Description

Default

namne

The JNDI name of the resource. For field annotations,
thedefault isthefield name. For method annotations, the
default is the JavaBeans property name corresponding
to the method. For class annotations, there is no default
and this must be specified.

type

The Javatype of the resource. For field annotations, the
default is the type of the field. For method annotations,
the default is the type of the JavaBeans property. For
class annotations, there is no default and this must be
specified.

mappedNamne

A product specific name that this resource should be
mapped to.

val ue

The service class, aways a type extending
j akarta. xm . ws. Servi ce. Thiselement must be
specified whenever the type of the referenceisaservice
endpoint interface.

wsdl Loca-
tion

Location of the WSDL description for the service

Annotation Type Definition

*

/

define ar
(optionall
It can be
i nst ances.
If the ref

<p/ >

met a- annot

feature.
<p/ >

L D . . R N R N S A

nrecogni zed

The annotations (for exanple,

The <code>WebServi ceRef </ code> annotation is used to

eference to a web service and

y) an injection target for it.

used to inject both service and proxy
These injected references are not thread
erences are accessed by nultiple threads,

usual synchroni zation techi nques can be used to
support nultiple threads.

ation {@ink WebServi ceFeat ur eAnnot ati on}

safe.

Web service references are resources in the Jakarta EE sense.
{@ink Addressing}) annotated with

can be used in conjunction with <code>WbServi ceRef </ code>
The created reference MIST be configured with annotation's web service

If a Jakarta XML Wb Services inplenentati on encounters an unsupported or

annotation annotated with the <code>WbServi ceFeat ur eAnnot ati on</ code>

an ERROR MUST be given.

u
* that is specified with <code>WbServi ceRef </ code>

@ee jakar

ta. annot ati on. Resour ce
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* @ee WebServi ceFeat ureAnnot ation
* @ince JAX-W5 2.0
*/
@rar get ({ El ement Type. TYPE, El enent Type. METHOD, El enent Type. Fl ELD})
@Ret enti on(Retenti onPol i cy. RUNTI ME)
@ocunent ed
public @nterface WbServi ceRef {

/**

*

The JNDI nane of the resource. For field annotations,

* the default is the field nane. For nmethod annotati ons,

* the default is the JavaBeans property nanme correspondi ng

* to the method. For class annotations, there is no default

* and this MJST be specified.

* <p/>

* The JNDI nane can be absolute(with any |ogical nanespace) or
* relative

*

*

to JNDI <code>j ava: conp/ env</ code> nanespace.

~

String nane() default
/ *

The Java type of the resource. For field annotations,

the default is the type of the field. For method annotations,
the default is the type of the JavaBeans property.

For class annotations, there is no default and this MJST be
speci fi ed.

/

Cl ass<?> type() default Object.class;

L R I

/**

* A product specific name that this resource should be nmapped to.

* The nane of this resource, as defined by the <code>nane</code>
el enent or defaulted, is a name that is local to the application
conponent using the resource. (Wen a relative JNDI nane
is specified, then it's a nane in the JNDI
<code>j ava: conp/ env</ code> nanespace.) Many application servers
provide a way to nmap these |ocal nanes to nanes of resources
known to the application server. This mapped nane is often a
<i >gl obal </i> JNDI name, but may be a nane of any form
<p/ >
Application servers are not required to support any particul ar
formor type of napped nane, nor the ability to use mapped nanes.
The mapped nane i s product-dependent and often
i nstall ati on-dependent.

No use of a mmpped nane is portable.
/
String mappedNane() default

L I I S I T I B

/**

* The service class, alw ays a type extending
* <code>j akarta.xm .ws. Servi ce</ code>. This el enent MJST be specified
* whenever the type of the reference is a service endpoint interface.
*/

/1 2.1 has O ass value() default Object.class;

/1 Fixing this raw Class type correctly in 2.2 APl. This shouldn't

/'l cause

/1 any conpatibility issues for applications.

Cl ass<? extends Service> value() default Service.class;

/**
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* A URL pointing to the WSDL docunent for the web service.

* |f not specified, the WSDL | ocati on specified by annotations
* on the resource type is used instead.

*/

String wsdl Location() default

/**

* A portable JNDI | ookup nanme that resolves to the target

* web service reference.
*

* @ince JAX-Ws 2.2
*
/
String | ookup() default

}
10.3.10. @ akart a. xm . ws. Acti on

TheAct i on annotation allowsexplicit association of Act i on message addressing property withi nput ,
out put , andf aul t messages of the mapped WSDL operation.

This annotation can be specified on each method of a service endpoint interface or implementation. For
such a method, the mapped operation in the generated WSDL contains explicit wsaw. Act i on attribute
on the WSDL i nput, out put and f aul t messages of the WSDL oper at i on based upon which
attributes of the Act i on annotation have been specified.

Table19. @ akarta. xm . ws. Act i on - Description of Properties

Property Description Default

i nput Explicit value of Act i on message addressing property
for thei nput message of the operation. If the valueis
"" thennowsaw: Acti on isgenerated.

ouput Explicit value of Act i on message addressing property
for the out put message of the operation. If the value
is"", then nowsaw: Act i on isgenerated.

faul t Explicit value of Act i on message addressing property |{}
for thef aul t message(s) of the operation. Each excep-
tion that is mapped to a fault and requires explicit Ac-
t i on message addressing property, need to be specified
asavaluein this property using FaultAction annotation.

10.3.10.1. Annotation Type Definition

For such a nethod, the nmapped operation in the generated WSDL's
<code>wsam Acti on</code> attribute on the WSDL <code>i nput </ code>,
<code>out put </ code> and <code>f aul t </ code> nessages of the WSDL
<code>oper ati on</ code>

i s based upon which attributes of the <code>Action</code> annotation

/**

* The <code>Action</code> annotation allows explicit association of a
* WS- Addr essi ng <code>Act i on</ code> nessage addressing property with
* <code>i nput </ code>, <code>out put </ code>, and

* <code>f aul t </ code> nmessages of the napped WSDL operati on.

* <p/>

* This annotation can be specified on each nethod of a service endpoint
* interface.

*

*

*

*

*
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have been specifi ed.

For the exact conputation of <code>wsam Action</code> values for the
messages, refer

to the algorithmin the Jakarta XML Wb Services specification.

@ee Fault Action
@ince JAX-Ws 2.1
/

L I R T

@ocurnent ed
@Ret enti on(Retenti onPol i cy. RUNTI ME)
@rar get ( El enent Type. METHOD)
public @nterface Action {
/**
* Explicit value of the W5 Addressi ng <code>Acti on</code> nessage
* addressing property for the <code>i nput</code>
* message of the operation.
*/
String input() default

/**
* Explicit value of the W5 Addressi ng <code>Acti on</code> nessage
* addressing property for the <code>out put</code>
* message of the operation.
>/

String output() default

/**

* Explicit value of the W5 Addressi ng <code>Acti on</code> nessage
* addressing property for the <code>fault</code>

* message(s) of the operation. Each exception that is napped to a
* fault and requires an explicit W5 Addressing

* <code>Acti on</code> message addressing property,

* needs to be specified as a value in this property

* using {@ink Fault Action} annotation.
*/

Faul t Action[] fault() default {};

}

10.3.10.2. Examples

Example 21. @ akart a. xm . ws. Acti on - Example 1 - Specify explicit values
for Act i on message addressing property for i nput and out put messages.

@ akarta.jws. \WbService
public class AddNumnberslmpl {
@ akarta. xm . ws. Acti on(
input = "http://exanple.conlinputAction",
output = "http://exanpl e. coni out put Action")
public int addNunbers(int nunberl, int nunber2) {
return nunberl + nunber?2;

}
}

The generated WSDL looks like:

<definitions target Namespace="http://exanpl e. conf nunbers" ...>
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<port Type nane="AddNunber sPort Type" >
<oper ati on nane="AddNunbers" >
<i nput message="t ns: AddNunber sl nput" name="Par anet er s"
wsaw. Acti on="http://exanpl e. confinput Action"/>
<out put nessage="t ns: AddNunber sQut put" nanme="Resul t"
wsaw. Acti on="htt p://exanpl e. conl out put Acti on"/>
</ operati on>
</ port Type>

</definitions>

Example22. @ akart a. xm . ws. Act i on - Example 2 - Specify explicit valuefor
Act i on message addressing property for only thei nput message.

The default values are used for the out put message.

@ akarta.jws. \WbService
public class AddNumnber sl nmpl {
@ akarta. xm .ws. Action(input = "http://exanple.cominputAction")
public int addNunbers(int nunberl, int nunber2) {
return nunberl + nunber?2;

}
}

The generated WSDL looks like:

<definitions target Namespace="http://exanpl e. com nunbers" ...>

<por t Type nane="AddNunber sPort Type" >
<oper ati on nanme="AddNunbers" >
<i nput message="t ns: AddNunber sl nput" nane="Par anet er s"
wsaw. Acti on="http://exanpl e. conli nput Action"/>
<out put message="t ns: AddNunber sQut put" nane="Resul t"/>
</ oper ati on>
</ port Type>

</ definitions>

Itislegitimateto specify an explicit valuefor Act i on message addressing property for out put message
only. Inthis case, adefault value of wsaw. Act i on isused for thei nput message.

Example23. @ akarta. xm . ws. Acti on - Example3 - @aul t Acti on

See @ akarta. xm . ws. Faul t Act i on for an example of how to specify an explicit value for Ac-
t i on message addressing property for thef aul t message.

10.3.11. @ akarta. xm . ws. Faul t Acti on

The Faul t Act i on annotation is used inside an Act i on annotation to allow an explicit association of
Act i on message addressing property with the f aul t messages of the WSDL operation mapped from
the exception class.
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Thef aul t message in the generated WSDL operation mapped for cl assNane class contains explicit
wsaw. Act i on attribute.

Table20. @ akarta. xm . ws. Faul t Acti on - Description of Properties

Property Description Default
cl assNanme |Name of the exception class there is no default and is re-
quired.
val ue Value of Act i on message addressing property for the|""
exception

10.3.11.1. Annotation Type Definition

@ocurnent ed
@Ret enti on(Retenti onPol i cy. RUNTI ME)
@rar get ( El enent Type. METHOD)
public @nterface FaultAction {
/**
* Nane of the exception class
*/
Cl ass<? extends Exception> classNane();
/**
* Val ue of W5- Addressi ng <code>Acti on</code> nessage addressing
* property for the exception
*/
String value() default

}
10.3.11.2. Examples

Example 24. @ akart a. xm . ws. Faul t Acti on - Example 1 - Specify explicit
values for Acti on message addressing property for the i nput, out put and
f aul t messageif the Java method throws only one service specific exception.

@ akarta.jws. WbService
public class AddNumber sl nmpl {
@ akarta.xm . ws. Acti on(

input = "http://exanple.conminputAction",
output = "http://exanpl e. conl out put Action",
fault = {

@ akarta.xm .ws. Faul t Acti on(cl assNane =
AddNunber sExcepti on. cl ass,
value = "http://exanpl e.conm faultAction")})
public int addNunbers(int nunberl, int nunber2) throws
AddNunber sExcepti on {
return nunmberl + nunber2;

}
The generated WSDL looks like:

<definitions target Namespace="http://exanpl e. conf nunbers" ...>

<port Type nane="AddNunber sPort Type" >
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<oper ati on nane="AddNunbers" >
<i nput message="t ns: AddNunber sl nput" name="Par anet er s"
wsaw:. Acti on="http://exanpl e. confi nput Action"/>
<out put nessage="t ns: AddNunber sQut put" nanme="Resul t"
wsaw. Acti on="http://exanpl e. conl out put Acti on"/>
<fault message="tns: AddNunber sExcepti on"
name=" AddNunber sExcepti on"
wsaw. Acti on="http://exanpl e.com faul t Action"/>
</ operati on>
</ port Type>

</definitions>

Example 25. @ akarta. xm . ws. Faul t Acti on - Example 1 - Specify explicit
values for Act i on message addressing property if the Java method throws only
one service specific exception, without specifyingthevaluesfor i nput and out put
messages.

@ akarta.jws. \WbService
public class AddNumber sl npl {
@ akarta.xm . ws. Acti on(
fault = {@akarta.xm .ws. Faul t Acti on(cl assNane =
AddNunber sExcepti on. cl ass,
value = "http://exanple.conl faultAction")})
public int addNunbers(int nunberl, int nunber2) throws
AddNunber sException {
return nunberl + nunber 2;

}
The generated WSDL looks like:

<definitions target Namespace="http://exanpl e. conf nunbers" ...>

<port Type nane="AddNunber sPort Type" >
<oper ati on nane="AddNunbers" >
<i nput message="t ns: AddNurber sl nput" nane="Par anmet ers"/ >
<out put message="t ns: AddNunmber sQut put" nane="Result"/>
<fault message="tns: addNunbersFaul t" nanme="1nval i dNunbers"
wsa: Action="http://exanpl e. com addnunbers/fault"/>
</ operati on>
</ port Type>

</definitions>

Example 26. @ akarta. xm . ws. Faul t Acti on - Example 1 - Specify explicit
values for Act i on message addressing property if the Java method throws more
than one service specific exception.

@ akarta.jws. \WbService
public class AddNumber sl npl {
@ akarta.xm . ws. Acti on(
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fault = {@akarta.xm .ws. Faul t Acti on(cl assNane =
AddNunber sExcepti on. cl ass,
value = "http://exanpl e. conf addFaul t Acti on"),

@ akarta.xm . ws. Faul t Acti on(cl assNane =
TooBi gNunber sExcepti on. cl ass
value = "http://example" +
".com t oobi gFaul t Action")})
public int addNunbers(int nunberl, int nunber2) throws
AddNunber sExcepti on, TooBi gNunmber sExcepti on {
return nunberl + nunber2;
}
}

The generated WSDL looks like:

<definitions target Namespace="http://exanpl e. com nunbers" ...>

<por t Type nane="AddNunber sPort Type" >
<oper ati on nanme="AddNunbers" >
<i nput message="t ns: AddNunber sl nput" nane="Par aneters"/ >
<out put message="t ns: AddNunber sQut put" nane="Resul t"/>
<fault message="tns: addNunmber sFaul t" nanme=" AddNunber sExcepti on"
wsa: Acti on="http://exanpl e. com addnunbers/fault"/>
<fault message="tns:tooBi gNunbersFaul t"
nanme="TooBi gNunber sExcepti on"
wsa: Acti on="http://exanpl e. com t oobi gFaul t Acti on"/>
</ oper ati on>
</ port Type>

</ definitions>

10.4. Jakarta XML Binding Annotations

10.4.1.

The following Jakarta XML Binding annotations are being documented because Eclipse Implementation
of XML Web Services generates them when generating wrapper beans and exception beans according to
the Jakarta XML Web Services spec. Please refer to sections 3.5.2.1 and 3.6 of the Jakarta XML Web
Services [https://jakarta.ee/specifications/xml-web-services/] specification for more information on these
beans. For more information on these and other Jakarta XML Binding annotations please refer to the
Jakarta XML Binding specification [https://jakarta.ee/specifications/xml-binding/].

@ akarta. xmn . bi nd. annot at i on. Xm Root El enent

Thisannotation isused to map atop level classto agloba element in the XML schema used by the WSDL
of the web service.

Table 21. @ akarta.xnl.bind.annotation. Xm Root El enent -
Description of Properties

Property Description Default
nane Definesthelocal nameof the XML element representing | ##def aul t —thenameisde-
the annotated class rived from the class
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Property Description

Default

nanespace |Defines the namespace of the XML element represent- | ##def aul t —the namespace

ing the annotated class

is derived from the package of
the class

10.4.1.1. Annotation Type Definition

@Ret enti on(Retenti onPol i cy. RUNTI ME)
@rar get ({ El ement Type. TYPE})
public @nterface Xnl Root El enent {

/**

*

<p/ >

derived

enpty
nanmespace.

L I S T

~

nanespace name of the XM el enment.
If the value is "##default", then the XM. namespace nane is

fromthe package of the class ( {@ink Xm Scherma} ). If the
package i s unnaned, then the XML nanespace is the default

String nanespace() default "##default";

/**
* | ocal name of the XM el enent.
* <p/>

* |f the value is "##fdefault", then the nane is derived from

* the
* class nane.
*/

String name() default "##default";

}

10.4.1.2. Examples

Example 27. @ akarta.xml . bind. annot ati on. Xm Root El enent

Example

@Xm Root El enent (nane = "addNunbers",
@Xm Accessor Type( Xm AccessType. Fl ELD)

nanespace = "http://server.fronjaval/")

@m Type(name = "addNunbers", nanespace = "http://server.fronjaval/",

propOrder = {"arg0Q0", "argl"})
public class AddNunbers {

@n El enent (nane = "arg0", nanmespace = "")
private int argo;
@n El enent (nane = "argl", nanmespace = "")

private int argl;

public int getArg0() {
return this.argo;

}

public void setArg0(int arg0) {
this.arg0 = argo0;
}

public int getArgl() {
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return this.argil;

}

public void setArgl(int argl) {
this.argl = argil;
}
}

10.4.2. @ akarta. xml . bi nd. annot ati on. Xm Accessor Type

This annotation is used to specify whether fields or properties are serialized by default.

Table 22. @ akarta.xm . bind.annotation. Xm Accessor Type -
Description of Properties

Property Description Default

val ue Specifies whether fields or properties| Xm AccessType. PROPERT
are serialized by default. The val-
ue can be Xnl AccessType.FIELD or
Xm AccessType. PROPERTY or
Xm AccessType. PUBLI C_MEMBER or
Xm AccessType. NONE

10.4.2.1. Annotation Type Definition

@nherited

@Ret ent i on( RUNTI MVE)

@rar get ({ PACKAGE, TYPE})

public @nterface Xml Accessor Type {

/**

* Specifies whether fields or properties are serialized.
*
* @ee Xm AccessType
*/
Xm AccessType val ue() default Xm AccessType. PUBLI C_MEMBER;
}

/**

* Used by Xml AccessorType to control serialization of fields or
* properties.

*/
public enum Xm AccessType {
/**
* Every getter/setter pair in a Jakarta XM. Bi ndi ng-bound class will be
* automatically
* bound to XM., unless annotated by {@ink Xm Transient}.
* <p/>
* Fields are bound to XM. only when they are explicitly
* annot at ed
* by some of the Jakarta XM. Bi ndi ng annotati ons.
*/
PROPERTY,
/**
* Every non static, non transient field in a Jakarta XM. Bi ndi ng- bound
cl ass

* will be automatically
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bound to XM., unless annotated by {@ink Xm Transient}.
<p/ >

Cetter/setter pairs are bound to XM. only when they are
explicitly annotated

* py sone of the Jakarta XM. Bi ndi ng annotati ons.

*/

FI ELD,

/**

*  * X F

*

Every public getter/setter pair and every public field will
be
automatically bound to XM, unless annotated by {@ink
Xm Transi ent}.
<p/ >
Fields or getter/setter pairs that are private, protected,
or
defaulted to package-only access are bound to XML only when
they are
* explicitly annotated by the appropriate Jakarta XM. Bi ndi ng
annot ati ons.
*/
PUBLI C_MEMBER,
/**
* None of the fields or properties is bound to XM. unl ess they
* are specifically annotated with sone of the Jakarta XM. Bi ndi ng
* annot ati ons.
*/
NONE

L I T

}
10.4.2.2. Examples

Example 28. @ akarta.xm . bind. annotati on. Xm Accessor Type
Example

@Xm Root El enent (nanme = "addNunbers", namespace = "http://server.fronjava/")

@Xm Accessor Type( Xm AccessType. Fl ELD)

@m Type(name = "addNunbers", nanespace = "http://server.fronjaval/",
propOrder = {"arg0Q0", "argl"})

public class AddNunbers {

@ El enent (name = "arg0", namespace = "")
private int argo;
@ El enent (nane = "argl", nanespace = "")

private int argl;

public int getArg0() {
return this.argo;

}

public void setArg0(int arg0) {
this.arg0 = argo0;
}

public int getArgl() {
return this.argil;

}

public void setArgl(int argl) {
this.argl = argil;
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10.4.3.

10.4.3.1.

}
@ akarta. xn . bi nd. annot ati on. Xm Type
Thisannotation is used to map avalue classto an XML Schematype. A value classis a data container for

values represented by properties and fields. A schema type is a data container for values represented by
schema components within a schema type's content model (e.g. Model groups, attributes etc).

Table 23. @ akarta. xmnl . bi nd. annot ati on. Xm Type - Description of
Properties

Property Description Default

nane Defines the local name of the XML type representing|"##def aul t "
this classin the XML schema used by the WSDL of the
web service

nanespace |Defines the namespace of the XML type representing|"##def aul t "
this classin the XML schema used by the WSDL of the
web service

propOrder |Defines alist of names of JavaBean properties in the|{""}
class. Each name in the list is the name of a Java iden-
tifier of the JavaBean property. The order in which Jav-
aBean properties are listed is the order of XML Schema
elements to which the JavaBean properties are mapped.

All of the JavaBean properties being mapped must be
listed (i.e. if a JavaBean property mapping is prevented
by @Xm Tr ansi ent then it does not have to be list-
ed). Otherwise, it is an error. By default, the JavaBean
properties are ordered using a default order specified
in the Jakarta XML Binding 2.3 specification [https://
jakarta.ee/specifications/xml-binding/].

Annotation Type Definition

@ret enti on(Ret enti onPol i cy. RUNTI VE)
@rar get ({ El ement Type. TYPE})
public @nterface Xm Type {
/**
* Name of the XML Scherma type which the class is mapped.
*/
String nanme() default "##default";

*

/
Specifies the order for XM. Schenma el ements when class is
mapped to a XM. Scherma conpl ex type

<p/ >

<p> Refer to the table for how the propOrder affects the
mappi ng of class </p>

<p/ >

<p> The propOrder is a list of nanes of JavaBean properties in
the class. Each nane in the list is the name of a Java
identifier of the JavaBean property. The order in which
JavaBean properties are listed is the order of XM. Schema

el ements to which the JavaBean properties are mapped. </p>

L R S S T R R R
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<p> Al of the JavaBean properties being napped to XM. Schena
el enent s

nmust be |isted.

<p> A JavaBean property or field listed in propOrder nust not
be transient or annotated with <tt>@n Transient</tt>.

<p> The default ordering of JavaBean properties is determ ned
* by @@ink Xm AccessorOrder}.

*/

String[] propOrder() default {""};

L I

/**

* Name of the target nanespace of the XM. Schena type. By

* default, this is the target nanespace to which the package
* containing the class is mapped.

*/

String nanespace() default "##default";

/**

* Class containing a no-arg factory nethod for creating an
* jnstance of this class. The default is this class.

* <p/>

* <p>|f <tt>factoryC ass</tt> is DEFAULT.cl ass and

* <tt>factoryMethod</tt>is "", then there is no static factory
* met hod.

* <p/>

* <p>|f <tt>factoryC ass</tt> is DEFAULT.cl ass and

* <tt>factoryMethod</tt> is not "", then

* <tt>factoryMethod</tt> is the name of a static factory nethod
* in this class.

* <p/>

* <p>|f <tt>factoryC ass</tt> is not DEFAULT.cl ass, then

* <tt>factoryMethod</tt> nust not be "" and nust be the nane of
*

*

a static factory method specified in <tt>factoryd ass</tt>.
/
Class factoryd ass() default DEFAULT. cl ass;

/**

* Used in {@ink Xm Type#factorydass()} to

* signal that either factory nmehod is not used or

* that it's in the class with this {@ink Xm Type} itself.
*/

static final class DEFAULT {

}

/**
* Nane of a no-arg factory method in the class specified in
* <tt>factoryC ass</tt> factoryd ass().
*/
String factoryMethod() default "";
}

10.4.3.2. Examples

Example 29. @ akart a. xm . bi nd. annot at i on. Xm Type - Example

@Xm Root El enent (nane = "addNunbers", nanespace = "http://server.fronjaval/")

@Xm Accessor Type( Xm AccessType. Fl ELD)

@m Type(name = "addNunbers", nanespace = "http://server.fronjaval/",
propOrder = {"arg0", "argl"})
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10.4.4.

10.4.4.1.

public class AddNunbers {

@ El enent (name = "arg0", namespace = "")
private int argo;
@ El ement (nane = "argl", namespace = "")

private int argl;

public int getArg0() {
return this.argo;
}

public void setArg0(int arg0) {
this.arg0 = argo0;
}

public int getArgl() {
return this.argil;
}

public void setArgl(int argl) {
this.argl = argil;
}
}

@ akarta. xm . bi nd. annot ati on. Xnm El enent

This annotation is used to map a property contained in a class to a local element in the XML Schema
complex type to which the containing class is mapped.

Table 24. @ akarta. xnl . bi nd. annot at i on. Xm El enent - Description of
Properties

Property Description Default

nane Definesthelocal nameof the XML element representing | "##def aul t " - the element
the property of a JavaBean name is derived from the Jav-

aBean property name.

nanespace |Defines the namespace of the XML element represent- | "##def aul t" - the name-
ing the property of a JavaBean space of the containing class

nillable Not generated by Jakarta XML Web Services

type Not generated by Jakarta XML Web Services

Annotation Type Definition

@Ret enti on(Retenti onPol i cy. RUNTI ME)
@rar get ({ El enrent Type. FI ELD, El enent Type. METHOD, El enent Type. PARAMETER})
public @nterface Xm El enent {
/**
* Name of the XML Schema el ement.
* <p> |f the value is "##default", then el ement name is derived from
* the
* JavaBean property nane.
*/
String nane() default "##default";

/**

* Custom ze the elenent declaration to be nillable.
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* <p>If nillable() is true, then the JavaBean property is
* mapped to a XM. Schenma nill abl e el ement declaration.

*/

bool ean nillable() default false;

*

/
Custom ze the el ement declaration to be required.

<p>If required() is true, then Javabean property is napped to
an XML schera el ement declaration with m nCccurs="1".

maxCccurs is "1" for a single valued property and "unbounded"
for a nmultival ued property.

<p>If required() is false, then the Javabean property is nmapped
to XM. Schena el enment decl aration with m nCccurs="0".

maxCccurs is "1" for a single valued property and "unbounded"
for a nmultival ued property.

L N S A I S R R
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bool ean required() default false;

/**

* XML target nanespace of the XML Schenm el enent.

* <p/>

* |f the value is "##default", then the nanmespace is determ ned

* as foll ows:

* <ol >

* <>

* |f the enclosing package has {@ink Xm Schenma} annotati on,

* and its {@ink Xnml Schenma#el enent For nDef aul t () el enent For nDef aul t}
* is {@ink Xm NsFor m#QUALI FI ED QUALI FI ED}, then the namespace of
* the enclosing class.

* <p/>

* <>

* Ot herwi se &#39; &#39; (which produces unqualified el enent in the
* defaul t

* npanmespace.

* </ol >

*

~

String nanespace() default "##default";

*

/
Default value of this el enent.

<p/ >

<p/ >

The <pre>'\u0000' </ pre> value specified as a default of this

annot ation el ement

is used as a poor-man's substitute for null to allow inplenentations
to recogni ze the 'no default value' state.

L S

~

String defaultValue() default "\u0000";

/**

* The Java cl ass bei ng referenced.
*/

Class type() default DEFAULT. cl ass;

/**
* Used in {@ink Xnl El enent#type()} to
* signal that the type be inferred fromthe signature
* of the property.
*
/
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static final class DEFAULT {

}
}

10.4.4.2. Examples

Example30. @ akar t a. xm . bi nd. annot ati on. Xnml El enment - Example

@Xm Root El enent (nane = "addNunbers", nanespace = "http://server.fronjaval/")

@Xm Accessor Type( Xm AccessType. FI ELD)

@m Type(nanme = "addNunbers", nanespace = "http://server.fronjaval/",
propOrder = {"arg0", "argl"})

public class AddNunbers {

@n El enent (nane = "arg0", nanespace = "")
private int argo;
@n El enent (nane = "argl", nanespace = "")

private int argl,;
public int getArg0() {

return this.argo;
}

public void setArg0(int arg0) {
this.arg0 = argo0;
}

public int getArgl() {
return this.argil;
}

public void setArgl(int argl) {
this.argl = argl;
}
}

10.4.5. @ akarta. xml . bi nd. annot ati on. Xm SeeAl so

Instructs Jakarta XML Binding to also bind other classes when binding this class.

Table 25. @ akarta. xnl . bi nd. annot at i on. Xm SeeAl so - Description of

Properties

Property Description Default

val ue Other classes that Jakarta XML Binding can use when({}
binding this class

10.4.5.1. Annotation Type Definition

/**

* |nstructs Jakarta XML Binding to al so bind other classes when binding this
cl ass.

* <p/>

* Java makes it inpractical/inpossible to list all sub-classes of

* a given class. This often gets in a way of Jakarta XM. Binding users, as
it Jakarta XM Bi ndi ng

* cannot automatically list up the classes that need to be known
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to {@ink JAXBCont ext}.

<p/ >

For exanple, with the follow ng class definitions:

<p/ >

<p|’ e>

class Aninmal {}

cl ass Dog extends Aninmal {}

class Cat extends Aninmal {}

</ pre>

<p/ >

The user would be required to create {@ink JAXBContext} as

<t t >JAXBCont ext . new nst ance( Dog. cl ass, Cat.class)</tt>

(<tt>Animal </tt> will be automatically picked up since <tt>Dog</tt>
and <tt>Cat</tt> refers to it.)

<p/ >

{@ink Xm SeeAl so} annotation would allow you to wite:

<p|’ e>

&#64; Xm SeeAl so({Dog. cl ass, Cat. cl ass})

class Aninmal {}

cl ass Dog extends Aninmal {}

class Cat extends Animal {}

</ pre>

<p/ >

This would allow you to do <tt>JAXBCont ext.new nstance(Ani mal . cl ass)
</tt>.

By the help of this annotation, Jakarta XM. Binding inplenmentati ons wll
be able to

* correctly bind <tt>Dog</tt> and <tt>Cat</tt>.

*

L D . R I T B N N N I R

* @ut hor Kohsuke Kawaguchi
* @ince JAXB2.1
*/
@rar get ({ El ement Type. TYPE})
@Ret ent i on( RUNTI MVE)
public @nterface Xnl SeeAl so {
Class[] value();

}

10.5. JSR 250 (Common Annotations) Annotations

10.5.1.

Thefollowing annotations are being documented because Jakarta XML Web Services endpoints use them
for resource injection, and as lifecycle methods. Please refer to sections 5.2.1 and 5.3 of the Jakarta
XML Web Services [https://jakarta.ee/specifications/xml-web-services/] specification for resource injec-
tion, and lifecycle management. For more information on these and other common annotations please refer
to the Jakarta Annotations [https://jakarta.ee/specifications/annotations/].

@ akarta. annot ati on. Resour ce
Thisannotation isused to mark aWebServiceContext resource that isneeded by aweb service. Itisapplied

to afield or amethod for Jakarta XML Web Services endpoints. The container will inject an instance of
the WebServiceContext resource into the endpoint implementation when it isinitialized.

Table26. @ akart a. annot ati on. Resour ce - Description of Properties

Property Description Default

type Javatype of the resource For field annotations, the de-

fault is the type of the field.
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10.5.1.1.

10.5.1.2.

10.5.2.

10.5.2.1.

Property Description Default

For method annotations, the
default is the type of the Jav-
aBeans property.

Annotation Type Definition

@rar get ({ El ement Type. TYPE, El enment Type. FI ELD, El erment Type. METHOD})
@Ret enti on(Retenti onPol i cy. RUNTI ME)
public @nterface Resource {

I
/**
* The Java type of the resource. For field annotations,
* the default is the type of the field. For nethod annotations,
* the default is the type of the JavaBeans property.
* For class annotations, there is no default and this nmust be
* gspecified.
*

/
Class type() default java.lang. Object.cl ass;

}

Examples

Example 31. @ akart a. annot at i on. Resour ce - Example
@\ebServi ce
public class Hellolnpl {

@Resour ce

private WebServi ceCont ext context;

public String echoHell o(String nane) {
I
}

}
@ akart a. annot at i on. Post Const r uct

Thisannotation isused on amethod that needsto be executed after dependency injectionisdoneto perform
any initialization. This method MUST be invoked before the class is put into service.

Annotation Type Definition

*

/
The Post Construct annotation is used on a nmethod that needs to be
execut ed

after dependency injection is done to performany initialization. This
met hod MUST be invoked before the class is put into service. This

annot ati on MJUST be supported on all classes that support dependency
injection. The nmethod annotated w th PostConstruct MJST be invoked even
if the class does not request any resources to be injected. Only one
nmet hod can be annotated with this annotati on. The nethod on which the
Post Construct annotation is applied MJUST fulfill all of the follow ng
criteria -

- The met hod MUST NOT have any paranmeters except in the case of EJB

i nterceptors in which case it takes an InvocationC ontext object as
defined by the EJB specification.

L I S I R I N S
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even recover fromthem

@ee jakarta.annotation. PreDestroy
@ee jakarta.annotation. Resource
@i nce Conmon Annotations 1.0

* - The return type of the method MUST be void.

* - The method MJUST NOT throw a checked excepti on.

* - The nethod on whi ch PostConstruct is applied MAY be public, protected,
* package private or private.

* - The method MJUST NOT be static except for the application client.

* - The nmethod MAY be final.

* - |If the nethod throws an unchecked exception the class MJUST NOT be

* put into

* service except in the case of EIJBs where the EJB can handl e exceptions
* and

*

*

*

*

*

*/
@ocunent ed
@Ret enti on(Retenti onPol i cy. RUNTI ME)
@rar get ( El enent Type. METHOD)
public @nterface PostConstruct {

}
10.5.2.2. Examples

Example 32. @ akar t a. annot at i on. Post Const ruct - Example

@\ebServi ce
public class Hellolnmpl {
@pPost Construct
private void init() {
I

}

public String echoHell o(String nanme) {
I
}

}
10.5.3. @ akart a. annot ati on. PreDest r oy

The PreDestroy annotation is used on methods as a callback notification to signal that the instance isin
the process of being removed by the container. The method annotated with PreDestroy is typically used
to release resources that it has been holding.

10.5.3.1. Annotation Type Definition

- The met hod MUST NOT have any paranmeters except in the case of EJB
interceptors in which case it takes an |nvocati onContext object as

/**

* The PreDestroy annotation is used on nethods as a call back

* notification to

* signal that the instance is in the process of being renoved by the

* container. The nmethod annotated with PreDestroy is typically used to
* rel ease resources that it has been holding. This annotation MJST be
* supported by all contai ner nmanaged objects that support Post Construct
* except the application client container in Jakarta EE. The nethod on
* whi ch

* the PreDestroy annotation is applied MJST fulfill all of the foll ow ng
* criteria -

*

*

91



Users Guide

* defined

* by the EJB specification.

* - The return type of the method MUST be void.

* - The method MJUST NOT throw a checked excepti on.

* - The nethod on which PreDestroy is applied MAY be public, protected,
* package private or private.

* - The nethod MUST NOT be static.

* - The nethod MAY be final.

* - |If the nethod throws an unchecked exception it is ignored except in
* the

* case of EJBs where the EJB can handl e exceptions.

*

* @ee jakarta.annotation. Post Construct

* @ee jakarta.annotation. Resource

* @ince Cormobn Annotations 1.0

>/

@ocunent ed

@Ret enti on(Retenti onPol i cy. RUNTI ME)
@rar get ( El enent Type. METHOD)

public @nterface PreDestroy {

}

10.5.3.2. Examples

Example 33. @ akart a. annot ati on. PreDest r oy - Example

@\ebServi ce
public class Hellolnmpl {
public String echoHell o(String nanme) {
I

}

@°r eDest r oy
private void rel ease() {
I

}
}

11. WS-Addressing

11.1. WS-Addressing in Eclipse Implementation of XML
Web Services

Web Services Addressing [http://www.w3.0rg/2002/ws/addr/] provides transport-neutral mechanisms to
address Web services and messages. Jakarta XML Web Services specification requires support for W3C
Core [http://www.w3.org/TR/ws-addr-core], SOAP Binding [http://www.w3.org/TR/ws-addr-soap] and
Addressing 1.0 - Metadata [http://www.w3.0rg/TR/2007/REC-ws-addr-metadata-20070904] specifica
tions and defines standard API to enable/disable W3C WS-Addressing on the client and service end-
point. In addition to that, Eclipse Implementation of XML Web Services also supports Member Submis-
sion [http://www.w3.0rg/Submission/ws-addressing/] version of WS-Addressing. The member submis-
sion version is supported in an implementation specific way. For compatility reasons, Eclipse Implemen-
tation of XML Web Services4.0.5 al so supportswsdls conforming to WSDL Binding [http://www.w3.org/
TR/ws-addr-wsdl] specification. The subsequent sections describe how the two WS-Addressing versions
can be enabled/disabled on client and server side .
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11.2. Why WS-Addressing?

11.2.1.

The subsequent sections explain the different use cases served by WS-Addressing.

Transport Neutrality

This section describes how a message can be sent to a Web service endpoint in transport neutral manner.

Example 34. SOAP 1.2 message, without WS-Addressing, sent over HTTP

POST /fabri kam Purchasi ng HTTP 1.1/ POST o
Host: exanpl e.com
SOAPAct i on: http://exanpl e.coni fabrikanf Subnit PO

<S: Envel ope (2]

xm ns: S="http://ww. w3. or g/ 2003/ 05/ soap- envel ope"
xm ns: wonbat =" htt p: // wonbat . org/ ">

<S: Header >
<wonbat : Messagel D>

uui d: e197db59- 0982- 4c9c- 9702- 4234d204f 71 4

</ wonbat : Messagel D>

</ S: Header >

<S: Body>

</ S: Body>
</ S: Envel ope>

O HTTPtransport headers.
® SOAP messagein HTTP body.

Thehost (exanpl e. com), thedispatch method (POST) and the URL todispatchto (/ f abr i kani Pur -
chasi ng) are in the HTTP transport headers. The actual message and implied meaning (for example
payload's QNare or SOAPAct i on) is defined by the messaging system (SOAP) or transport protocol
(HTTP). If the message is to be sent over an alternate transport, such as SMTP, then the information con-
veyed in HTTP transport headers need to be mapped to SMTP specific headers. On the server side, to
dispatch successfully, a Web service stack has to gather the information from the SMTP (as opposed to
HTTP) headers and the SOAP message.

Also in the above message, there is no standard header to establish the identity of a message. In this case,
Messagel D header defined in the namespace URI bound to wonbat prefix is used but is application
specific and is thus not re-usable.

WS-Addressing introduce Message Addressing Propertiesthat collectively augment amessage to normal-
ize thisinformation.

Example 35. SOAP 1.2 message, with WS-Addressing, sent over HTTP

PCOST /f abri kam Purchasi ng HTTP 1.1/ POST o
Host: exanpl e.com
SQAPAct i on: http://exanple.coni fabrikam Subm t PO

<S: Envel ope (2]
xm ns: S="http://ww. w3. or g/ 2003/ 05/ soap- envel ope"
xm ns:wsa="http://ww. w3. or g/ 2005/ 08/ addr essi ng/ " >
<S: Header >

<wsa: Messagel D> (3]
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11.2.2.

11.2.3.

uui d: e197db59- 0982- 4c9c- 9702- 4234d204f 7f 4
</ wsa: Messagel D>
<wsa: To>
http://exanpl e. com fabri kanf Pur chasi ng
</wsa: To>
<wsa: Acti on>
http://exanpl e. conl f abri kanf Submi t PO
</ wsa: Acti on>
</ S: Header >
<S: Body>

</ S: Body>
</ S: Envel ope>

© HTTP transport headers.
® SOAPmessagein HTTP body.
® Binding of Message Addressing Properties to SOAP 1.2 message.

For example, wsa: Messagel Dis a binding of an abstract property that defines an absolute URI that
uniquely identifies the message, wsa: To isbinding of an abstract absolute URI representing the address
of the intended receiver of this message and wsa: Act i on is binding of an abstract absolute IRI that
uniquely identifies the semantics implied by this message. All the information earlier shared between
transport protocols and messaging systemsis now normalized into auniform format that can be processed
independent of transport or application.

If the exactly same message is to be sent/received using a different transport, for exam-
ple asynchronously over SMTP, then the value of wsa: To header could be changed to
mai | t o: pur chasi ng@xanpl e. com The updated wsa: To header looks like:

<wsa: To>
mai | t o: pur chasi ng@xanpl e. com
</wsa: To>

On the server side, Web services stack can gather all the information from the SOAP message and then
dispatch it correctly.

Stateful Web service

Web services are usually stateless, i.e. the service endpoint receives a reguest and responds back without
saving any processing state in between different requests. However making Web services stateful enables
to share multiple instances of service endpoints. For example, consider a stateful Bank Web service. The
client (say bank customer) can obtain a bank EPR, with relevant state information stored as reference
parameters, and invoke amethod on that EPR to do a series of banking operations. On the service endpoint,
whenever arequest is received, the reference parameters from the EPR are available as first-class SOAP
headers allowing the endpoint to restore the state.

Eclipse Implementation of XML Web Services 4.0.5 enables stateful Web services to be annotated with
com sun. xm . ws. devel oper. St at ef ul annotation.

Simple and Complex MEPs

WS-Addressing defines standard M essage Addressing Properties [ http://www.w3.0rg/TR/2006/REC-ws-
addr-core-20060509/#abstractmaps] (MAPSs) to support simple and complex message patterns. The SOAP
Binding defines a mapping of these MAPsto SOAP headers and convey end-to-end message characteris-
tics including addressing for source and destination endpoints as well as message identity. For example
desti nat i on MAP represents an absolute IRI representing the address of the intended receiver of the
message and is mapped to a SOAP header with wsa: To element name. r epl y endpoi nt represents
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11.2.4.

an endpoint reference for the intended receiver for repliesto this message and is mapped to a SOAP header
withwsa: Repl yTo element name. In addition, WSDL Binding, also defines requirement on the pres-
ence of these MAPs for standard Message Exchange Patterns (MEPS) such as request/response [http://
www.w3.0rg/ TR/wsdl# request-response] and one-way [http://www.w3.org/ TR/wsdl#_one-way].

Using these MAPs, complex MEPs can be created. For example:

1. Asynchronous MEP: Using r epl y endpoi nt MAP, an asynchronous transport may be specified
for a synchronous request. For example, a client application might send a request over HTTP and ask
to receive the response through SMTP.

2. Conversation MEP: Using r el ati onshi p MAP, that defines the relationship between two mes-
sages, a conversational MEP can be defined by correlating multiple request/response MEPs. For exam-
ple a client sending a request to service endpoint receives a response with wsa: Rel at esTo MAP.
The service endpoint may optionally include wsa: Messagel Din the response. This MAP can then
be included by the client inwsa: Rel at esTo MAP in next request to the service endpoint there by
starting a conversation.

3. Distributed MEP: Usingr epl y endpoi nt andf aul t endpoi nt MAP, adifferent transport/ad-
dress can be specified for receiving normal and fault responses respectively.

Composability with other WS-* specifications

There are several Web services specification (commonly known as WS-* specs [http://en.wikipedia.org/
wiki/WS-*]) that make use of the abstract properties defined by WS-Addressing. For example WS-Meta-
data Exchange [http://en.wikipedia.org/wiki/WS-MetadataExchange] define a bootstrap mechanism for
retrieving metadata before the business message exchange can take place. This mechanism involve send-
ing aWS-Transfer [http://www.w3.0rg/Submission/WS-Transfer/] request for theretrieval of aresource's
representation. A typical request message looks like:

<s11: Envel ope o
xm ns:sl1l1="http://schemas. xn soap. or g/ soap/ envel ope/ "
xm ns: wsa="http://ww. w3. or g/ 2005/ 08/ addressi ng"> ©
<sll: Header >
<wsa: Acti on> (3]
http://schemas. xm soap. or g/ ws/ 2004/ 09/ t r ansf er/ Get
</ wsa: Act i on>
<wsa: To>htt p: // exanpl e. or g/ net adat a</ wsal0: To>
<wsa: Repl yTo>
<wsa: Addr ess>ht t p: // www. w3. or g/ 2005/ 08/ addr essi ng/ anonynous
</ wsalO: Addr ess>
</ wsa: Repl yTo>
<wsa: Messagel D>
uui d: 68da6b24- 7f al- 4da2- 8a06- e615bf a3d2d0
</ wsa: Messagel D>
</ s1l: Header >
<s11: Body/ >
</ s1l: Envel ope>

© SOAP request message to retrieve metadata about a \Web service endpoint.

® WS-Addressing namespace URI bound to "wsa" prefix.

©® The standard WS-Addressing MAPs used to convey the semantics (wsa: Acti on), receiver
(wsa: To) of the message, intended receiver of reply (wsa: Repl yTo) message and identity
(wsa: Messagel D) information of the message

This message has an empty SOAP Body and relies completely upon standard MAPs to convey all the
information. Similarly, a WS-Metadata Exchange response message with metadata looks like:
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<sll: Envel ope
xm ns:sll="http://schemas. xnm soap. or g/ soap/ envel ope/ "
xm ns:wsa="http://ww. w3. org/ 2005/ 08/ addr essi ng" >
<sll: Header >
<wsa: Acti on> o
http://schemas. xm soap. or g/ ws/ 2004/ 09/ t r ansf er / Get Response
</ wsa: Acti on>
<wsa: Rel at esTo>
uui d: 68da6b24- 7f al- 4da2- 8a06- e615bf a3d2d0
</ wsa: Rel at esTo>
</ s11: Header >

<s11: Body/ > (2]

<s11: Body/ >
</ s11: Envel ope>

© The standard WS-Addressing MAPs used to convey the semantics (wsa: Act i on) of the response
message and relationship (wsa: Rel at esTo) to the request message.
0O  Abbreviated SOAP Body for simplicity which otherwise would contain the MEX response.

WS-Reliable Messaging [http://en.wikipedia.org/wiki/WS-ReliableMessaging] describes a protocol that
allows messagesto be delivered reliably between distributed applicationsin the presence of software com-
ponent, system or network failures. This specification defines protocol messages that must be exchanged
between client and service endpoint, before the business message exchange, in order to deliver the mes-
sages reliably. For example, RM Source sends <Cr eat eSequence> request message to RM Destina
tion to create an outbound sequence. The message looks like:

<sl1l: Envel ope
xm ns:sll="http://schemas. xnm soap. or g/ soap/ envel ope/ "
xm ns:wsa=" http://ww. w3. or g/ 2005/ 08/ addr essi ng"
xm ns:wsrm=" http://schemas. xnl soap. or g/ ws/ 2005/ 02/ r ni' >
<s11: Body> o
<wsr m Cr eat eSequence>
<wsr m AcksTo>
<wsa: Addr ess>
http://ww. w3. or g/ 2005/ 08/ addr essi ng/ anonynous
</ wsa: Addr ess>
</wsrm AcksTo>
</ wsrm Cr eat eSequence>
</ s11: Body>
</ s1l: Envel ope>

© SOAP Body of the request message.

The Body contains an element, wsr m AcksTo (of the type Endpoint Reference), that specifies the end-
point reference to which <SequenceAcknow edgenent > messages and faults related to sequence
creation are sent.

WS-Secure Conversation, WS-Trust, WS-Policy and other similar specifications usethe constructs defined
by WS-Addressing as building blocks.

11.3. WS-Addressing Versions

There are two prominent versions of WS-Addressing that are commonly used:
» W3C WS-Addressing [http://www.w3.0rg/2002/ws/addr/]

e Member Submission WS-Addressing [ http://mwww.w3.org/Submissi on/ws-addressing/]
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Sun, IBM, BEA, Microsoft and SAP co-authored and submitted a WS-Addressing specification to W3C
in August 2004. W3C chartered a new Working Group with a mission to produce a W3C Recommen-
dation [http://www.w3.0rg/2005/10/Process-20051014/tr.html#RecsW3C] for WS-Addressing by refin-
ing the submitted specification. The original specification submitted to W3C is referred as "Member
Submission WS-Addressing" or "Submission WS-Addressing”. The term Member Submission [http://
www.w3.0rg/2005/10/Process-20051014/submission.html#Submission] is defined by W3C.

The WG was chartered [ http://www.w3.0rg/2006/10/ws-addr-charter.html#deliverables] to deliver aW3C
Recommendation for WS-Addressing Core [http://www.w3.0rg/ TR/ws-addr-core], SOAP Binding [http://
www.w3.0org/TR/ws-addr-soap] (mapping abstract properties defined in Core to SOAP 1.1 and 1.2) and
WSDL Binding [http://www.w3.0rg/TR/ws-addr-wsdl] (mechanisms to define property valuesin WSDL
1.1 and WSDL 2.0 service descriptions) specification. This separate between Core/Bindings is common
methodology where Core is relevant to application developers and Binding (both SOAP and WSDL) is
relevant for Web service stack implementers. This collective set of specificationsisreferred as"W3C WS-
Addressing".

Eclipse Implementation of XML Web Services supports both versions out-of-the-box. Check below on
how to enable either of the versions on a service endpoint starting from Java or starting from WSDL.

11.4. Describing WS-Addressing in WSDL

11.4.1.

WS Addressing 1.0- Metadata defines standard way's to describe message addressing properties like Ac-
tion, Destination in wsdl and also indicate the use of Addressinginwsdl. WS-Addressing M etadata specifi-
cation replacesthe previous Web Services Addressing 1.0 - WSDL Binding [ http://www.w3.org/ TR/2006/
CR-ws-addr-wsdl-20060529/] specification in candidate recommendation earlier. If you are still using ws-
dls conforming to WS Addressing 1.0 - WSDL Binding specification, skip to the next section. Still you
may want to update your wsdls to use in standard ways defined by the W3C recommended Addressing
1.0 - Metadata specification for better interoperability. Also, Thereisno standard mechanism to describe
Member Submission version support in the WSDL and some implementaions have used WS-Policy to
indicate the support of member submission version and Eclipse Implementation of XML Web Services
understands such assertion.

WS-Addressing 1.0 - Metadata

Addressing 1.0 - Metadata [http://www.w3.0rg/TR/2007/REC-ws-addr-metadata-20070904/] specifica
tion uses Web Services Policy Framework (WS Policy 1.5 [http://www.w3.org/TR/2007/REC-ws-poli-
cy-20070904]) and Web Services Policy - Attachment [ WS Policy 1.5 - Attachment [http://www.w3.org/
TR/2007/REC-ws-policy-attach-20070904]] specifications to express the support of Web Services Ad-
dressing 1.0. A new policy assertion <wsam Addr essi ng> is defined to express the support of Ad-
dressing. The wsam Addr essi ng policy assertion applies to the endpoint policy subject and may be
attached towsdl 11: port orwsdl 11: bi ndi ng.

Indicating the requirement of WS-Addressing: When

<wsam Addr essi ng>

ispresent in aPolicy alternative, oneis required to use WS-Addressing to communicate with the subject.
Indicating the support of WS-Addressing:

<wsam Addr essi ng wsp: Optional ="true">

can be used to indicate support for WS-Addressing but does not require the use of it. In these cases, there
are no restrictions about the use of WS-Adressing.
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11.4.2.

In certain cases, the endpoint can lay some restrictions to indicate the messages it can accept with
WS-Addressing. Nested asertions can be used to restrict the use of response endpoint inside the
<wsam Addr essi ng> assertion.

Requiring the use of Non-Anonymous response endpoints:

<wsam Addr essi ng>
<wsp: Pol i cy>
<wsam NonAnonynmousResponses/ >
</ wsp: Pol i cy>
</ wsam Addr essi ng>

can be used to indicate that the subject requires WS-Addressing and requires the use of non-anonymous
response EPRSs. In this case, the response endpoint in the request messages will have to use something
other than the anonymous URI as the value of address. This is typically used when the response needs to
be sent to athird entity other than the client and service and the response is sent to the non-anonyous URI
through a new connection Requiring the use of Anonymous response endpoints:

<wsam Addr essi ng>
<wsp: Pol i cy>
<wsam AnonynpusResponses/ >
</ wsp: Pol i cy>
</ wsam Addr essi ng>

can be used to indicate that the subject requires WS-Addressing and requires the use of anonymous re-
sponses. Inthiscase, the endpoint requires request messagesto use response endpoint EPRsthat contain the
anonymous URI ("htt p://www. wW3. or g/ 2005/ 08/ addr essi ng/ anonynous") or None URI
("ht t p: / / www. W3. or g/ 2005/ 08/ addr essi ng/ none") asthe value of address.

WS-Addressing WSDL Binding

W3C WS-Addressing WSDL Binding defines an extensibility element, wsaw:UsingAddressing [http://
www.w3.0rg/ TR/2006/CR-ws-addr-wsdl-20060529/#uae€], that can be used to indicate that an endpoint
conforms to the WS-Addressing specification. Eclipse Implementation of XML Web Services generates
this extension element in the WSDL if W3C WS-Addressing is enabled on the server-side. On the client
side, the RI recognizes this extension element and enforce the rules defined by the W3C specification.
This extensibility element may be augmented with wsdl : r equi r ed attribute to indicate whether WS-
Addressing is required (true) or not (false).

W3C WS-Addressing WSDL Binding defines wsaw. Anonynous element which when used in con-
junction with wsaw: Usi ngAddr essi ng define assertions regarding a requirement or a constraint
in the use of anonymous URI in EPRS sent to the endpoint. The WSDL Binding defines three dis-
tinct values: opti onal , requi red and prohi bited to express the assertion. The default val-
ue of wsaw. Anonynous (equivalent to not present) is opti onal . An operation with r equi r ed
wsaw. Anonynous valueis shown below:

<wsaw. Usi ngAddr essi ng wsdl : required="true"/>
<soap: bi ndi ng transport="http://schenmas. xm soap. or g/ soap/ http"
styl e="docunent"/ >
<oper ati on nane="addNunbers">
<soap: operation soapAction=""/>

<wsaw. Anonynous>r equi r ed</ wsaw. Anonynous>
</ operati on>
<soap: bi ndi ng>
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In this case, a message received at the endpoint, for this operation, with a non-anonymous
ReplyTo or FaultTo EPR will result in a fault message returned back to the client with
wsa: Onl yAnonynousAddr essSuppor t ed fault code. Thereis no such equivalent featurein Mem-
ber Submission WS-Addressing.

11.5. Configuring Addressing on Endpoint

11.5.1.

11.5.2.

11.5.2.1.

This section describes how W3C and Member Submission WS-Addressing can be enabled/disabled on
the server-side.

Starting from WSDL

Starting from WSDL, If the wsdl contains the above described metadata to indicate use addressing at
endpoint scope, Addressing is enabled on the server-side. See Describing WS-Addressing in WSDL
section for more details.

Starting from Java

This section describes how WS-Addressing can be enabled/disabled if you develop an endpoint starting
from a Java SEI.

By default, WS-Addressing is disabled on an endpoint starting from Java. If that is the expected behavior,
then nothing else needs to be done. In that case any WS-Addressing headers received at the endpoint are
treated like SOAP headers targeted for the appliaction and are ignored.

Addressing annotations

If WS-Addressing support needs to be enabled on an endpoint, then aong with
jakarta.jws. WbServi ce annotation, j akarta.xm .ws. soap. Addr essi ng annotation
need to be specified for enabling W3C WS-Addressing. If Member Submission WS-Addressing needs to
be enabled then com sun. xm . ws. devel oper. Menber Submni ssi onAddr essi ng annotation
needs to be specified on the service endpoint. For example, the service endpoint in f r onmj ava- wsad-
dr essi ng samplelookslike:

@ akarta. xnm . ws. soap. Addr essi ng
@ akarta.jws.\WbService
public class AddNumnber sl mpl {
...
}
To enable, Member Submission WS-Addressing, the SEI definition needs to be changed to:
@om sun. xm . ws. devel oper. Menber Subni ssi onAddr essi ng
@ akarta.jws. WbService
public class AddNunberslmpl {
...
}

Once WS-Addressing support is enabled on a service endpoint, then:

* In the generated WSDL, corresponding metadata as described in section Describing Addressing in
WSDL is generated.
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» All WS-Addressing headers are understood, i.e. if any WS-Addressing header isreceived with anmus-
t Under st and="1", then amustUnderstand fault is not thrown back.

» All WS-Addressing headers received at the endpoint are checked for correct syntax, for example an
error isreturned back if wsa: Repl yTo header does not match the infoset defined in the corresponding
specification.

 If any WS-Addressing header received at the endpoint is not of correct cardinality, then an error is
returned back to the client.

» If wsa: Acti on header value does not match with that expected for that operation, then an error is
returned back to the client.

» Any response message sent back to the client contains the required WS-Addressing headers.

11.5.2.2. Is Addressing Optional or Required ?

Both jakarta. xm . ws. soap. Addr essi ng and
com sun. xm . ws. devel oper. Merber Submni ssi onAddr essi ng annotationstake two option-
al Boolean parameters, enabl ed (default true) andr equi r ed (default false). If r equi r ed isspecified
true, then WS-Addressing rules are enforced. Otherwise the inbound message is inspected to find out if
WS-A isengaged and then the rules are enforced. See When is WS-Addressing engaged? section for more
details on enforcement during runtime.

For example, to enforce Member Submission WS-Addressing rules on the server side, the above code
sample will change to:

@om sun. xm . ws. devel oper . Menber Subm ssi onAddr essi ng(enabl ed = true,
required = true)

@ akarta.jws. \WbServi cepublic
cl ass AddNumber sl npl {

...

}

11.6. On the client side

11.6.1.

This section describes how WS-Addressing can be enabled/disabled on the client-side. Eclipse Implemen-
tation of XML Web Servicesfollowsthe standard extensibility elementsin WSDL to enable WS-Address-
ing support on the client side. In addition, it also allows the client to instruct Eclipse Implementation of
XML Web Servicesto disable WS-Addressing processing. Theassumptionisthat inthiscasetheclient has
it's own WS-Addressing processing module. For example, a Dispatch-based client in MESSAGE mode
may be used to perform non-anonymous Reply To/FaultTo processing.

Implicit behavior

As defined in Describing WS-Addressing in WSDL, If the WSDL contains metadata about the support
or requirement of WS-Addressing, Eclipse Implementation of XML Web Services runtime enables Ad-
dressing feature on the client-side.

* GeneratesAct i on, To, Messagel Dand anonymous Repl y To headers on the outbound request.
* Any WS-Addressing headers received on the client are processed.

There is no standard extensibility element for Member Submission WS-Addressing and so there is no
implicit behavior defined. It can only be explicitly enabled as described in the next section.
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11.6.2. Explicit enabling

If a WSDL does not contain WS-Addressing standard extensibility element, then either W3C WS-Ad-
dressing or Member Submission WS-Addressing can be explicitly enabled usingcr eat eDi spat ch and
get Port methodson j akarta. xm . ws. Servi ce. The following new APIs are added in Jakarta
XML Web Services 2.1:

e <T> Di spat ch<T> createDi spat ch(j avax. xm . nanespace. QNane port Naneg,
java.l ang. d ass<T> type, Service. Mode node, WebServi ceFeature... features)

« Di spatch<j ava. |l ang. Obj ect > creat eDi spat ch(j avax. xm . nanespace. Q\Nane
port Nane, jakarta.xmnl .bind. JAXBContext context, Service.Mde node,
WebServi ceFeature... features)

e <T> T getPort(java.l ang. C ass<T> servi ceEndpoi ntlnterface,
WebServi ceFeature... features)

e <T> T getPort(javax. xm . namespace. QNane port Nane, java.lang.d ass<T>
servi ceEndpoi ntInterface, WbServiceFeature... features)

Each method is a variation of an aready existing method in Jakarta XML Web Services. The only ad-
ditionisan extravar-arg j akart a. xm . ws. WebSer vi ceFeat ur e parameter. A WebSer vi ce-

Feat ur e isanew class introduced in Jakarta XML Web Services 2.1 specification used to represent a
feature that can be enabled or disabled for a Web service.

The Jakarta XML Web Services 21 specification defines
jakarta.xm .ws. soap. Addr essi ngFeature to enable W3C WS-Addressing on the
client side. In addition, the Eclipse Implementation of XML Web Services aso defines
com sun. xm . ws. devel oper. Menber Subni ssi onAddr essi ngFeat ur e to enable Mem-
ber Submission WS-Addressing on the client side.

For example in fronj ava-wsaddr essi ng example, in order to enable W3C WS-Address-
ing on a proxy, wsimport is used to generate the AddNunber sl npl Servi ce class. Then a
port can be obtained using the get AddNunber sl npl Port method and passing an instance of
j akarta.xm . ws. Addr essi ngFeat ur e. The code lookslike:

new AddNurber sl npl Servi ce() . get AddNunber sl npl Port ( new
jakarta.xm .ws. Addressi ngFeature());

Similarly, aDi spat ch instance with Member Submission WS-Addressing can be created as:

new AddNunber sl npl Servi ce(). creat eD spat ch(
new QNane("http://server.fronjava_wsaddressing/",
" AddNunber sl npl Port "),
SQAPMessage. cl ass,
Servi ce. Mode. MESSAGE,
new com sun. xm . ws. devel oper. Menber Submi ssi onAddr essi ngFeature());

Feature Parameters

Both j akarta.xm . ws. soap. Addr essi ngFeat ure and
com sun. xm . ws. devel oper. Menber Submni ssi onAddr essi ngFeat ur e take two optional
Boolean parameters, enabl ed (default true) and r equi r ed (default false). If enabled, all WS-Address-
ing headers are generated for an outbound message. If r equi r ed is specified true, then WS-Addressing
rules are enforced for inbound message. Otherwise the inbound message is inspected to find out if WS-
A isengaged and then the rules are enforced.

For example, to enforce Member Submission WS-Addressing rules on the client side, the above code
sample will change to:
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11.6.3.

new AddNurber sl npl Servi ce() . get AddNunber sl npl Port (new com sun. xmi
.ws. devel oper. Menber Subni ssi onAddr essi ngFeature(true, true));

Explicit disabling

A client may like to instruct Eclipse Implementation of XML Web Services to disable WS-Addressing
processing. The assumption isthat in this case the client hasit's own WS-Addressing processing module.
For example, a Dispatch-based client in MESSAGE mode may be used to perform non-anonymous Re-
plyTo/FaultTo processing.

WS-Addressing processing can be explicitly disabled using one of new methods added to Jakarta XML
Web Services 2.1 specification as defined in Section 3.2. For example, W3C WS-Addressing processing
can be disabled using the following code:

new AddNunber sl npl Servi ce() . get AddNunber sI npl Port ( new
j akarta.xm . ws. Addr essi ngFeat ure(fal se));

11.7. When is WS-Addressing engaged?

W3C WS-Addressing SOAP Binding defines  [http://www.w3.0rg/TR/2006/REC-ws-ad-
dr-soap-20060509/#conformance] that if areceiver processesamessage containingawsa: Act i on head-
er, then SOAP Binding is engaged, and the rules of the specification are enforced. In Eclipse Implementa-
tion of XML Web Services, if WS-Addressingisexplicitly disabled then the Rl does not follow the rules of
engagement. However if WS-Addressing is either implicitly or explicitly enabled then Eclipse Implemen-
tation of XML Web Services engages WS-Addressing based upon the presence of wsa: Act i on header.
Eclipse Implementation of XML Web Servicesfollows samerulefor Member Submission version aswell.

In effect, if an endpoint advertisesWS-Addressing isrequired in the WSDL and aclient does not send any
WS-Addressing header then no WS-Addressing fault is returned back to the client. However if the client
sendwsa: Act i on header then the endpoint will enforce all the rules of the specification. For example,
if thewsa: Messagel Dheader ismissing for arequest/response M EP then afault with appropriate code
and sub-code is thrown back to the client.

11.8. Associating Action with an operation

11.8.1.

11.8.2.

Implicit Action

In most common cases, an implicit Action association, as defined by W3C WS-Addressing 1.0 - Metada-
ta [http://www.w3.0rg/ TR/2007/REC-ws-addr-metadata- 20070904/#actioninwsdl] and Member Submis-
sion [http://www.w3.org/Submission/ws-addressing/# Toc77464327], will be sufficient. For such cases,
only using the correct annotation to enable Addressing isrequired. The client looking at suchaWSDL will
send theimplicitwsa: Act i on header. If only Addressing is enabled by using the appropriate annotation
at the SEI,

Explicit Action

This section describes how an explicit Action Message Addressing Property can be associated with an
operation in the SEI.

W3C WS-Addressing W3C WS-Addressing 1.0 - Metadata [http://www.w3.0rg/TR/2007/REC-ws-ad-
dr-metadata-20070904/#actioninwsdl] and Member Submission WS-Addressing [http://www.w3.org/
Submission/ws-addressing/# Toc77464325] define mechanisms to associate Action Message Address-
ing Property with an operation. Jakarta XML Web Services definesj akart a. xm . ws. Acti on and
jakarta.xm . ws. Faul t Acti on annotations to explicitly associate an Action with i nput , out -
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put, and f aul t messages of the mapped WSDL operation. For example, one of the methods in the
fronj ava- wsaddr essi ng sample looks like:

@Acti on(i nput
out put 3",
faul t {@aul t Acti on(cl assNane = AddNunber sExcepti on. cl ass,
val ue "http://exanple.conffault3")})
public int addNunbers3(int nunberl, int nunber2) throws AddNunber sException {

"http://exanple.confinput3", output = "http://exanple.conl

/1

}
The generated WSDL fragment looks like:

<oper ati on nane="addNunber s3" >
<i nput wsam Action="http://exanpl e.con i nput 3"
message="t ns: addNunber s3"/ >
<out put wsam Action="http://exanpl e. conl out put 3"
message="t ns: addNunber s3Response"/ >
<fault message="tns: AddNunber sExcepti on" name="AddNunber sExcepti on”
wsam Acti on="http://exanple.com faul t3"/>
</ operati on>

where ws amis bound to W3C WS-Addressing 1.0 - Metadata namespace or Member Submission name-
space depending upon the annotation used to enable Addressing.

12. Stateful Webservice
12.1. Introduction

Eclipse Implementation of XML Web Services has a vendor extension that allows developers to bring
back object state to the web service world. Normally, Eclipse Implementation of XML Web Servicesonly
creates one instance of a service class, and have it serve all incoming requests concurrently. This makesit
essentially impossible to use instance fields of the service class for any meaningful purpose.

Because of this, people end up coding like C, in anti-OO fashion. Either that or you end up with writing
boiler-plate code to dispatch arequest to the right instance of your real domain object.

The stateful web service support in Eclipse Implementation of XML Web Services resolves this problem
by having Eclipse Implementation of XML Web Services maintain multiple instances of a service. By
using WS-Addressing behind the scene, it provides a standard-based on-the-wire protocol and easy-to-
use programming model.

12.2. Usage

Application serviceimplementation classes (or providers) who'd liketo use the stateful web service support
must declare @bt at ef ul annotation onaclass. It should also have apublic static method/field that takes
St at ef ul WebSer vi ceManager .

@t at ef ul

@\ébServi ce

@\ddr essi ng

cl ass BankAccount {

protected final int id;
private int bal ance;
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BankAccount (int id) {
this.id =id;
}

@wbMet hod
public synchroni zed voi d deposit(int anount) {
bal ance += anount;

}

/1 either via a public static field
public static Stateful WebServi ceManager <BankAccount > nanager ;

/1 ... or via a public static nethod (the nmethod nane coul d be
/'l anyt hi ng)

public static void set Manager ( St at ef ul WebSer vi ceManager <BankAccount >
nmanager) {
/1

}

After your service is deployed but before you receive afirst request, the resource injection occurs on the
field or the method.

A stateful web service class does not need to have adefault constructor. In fact, most of the time you want
to define a constructor that takes some arguments, so that each instance carries certain state (asillustrated
in the above example).

Each instance of a stateful web service class is identified by an unique Endpoi nt Ref er ence. Your
application creates an instance of aclass, then you'll have Eclipse Implementation of XML Web Services
assign this unique EPR for the instance as follows:

@\ébServi ce
class Bank { // this is ordinary statel ess service
@wbMet hod
public synchroni zed WBCEndpoi nt Ref erence | ogi n(i nt accountld,

int pin) {
if (!checkPin(pin))
t hrow new Aut henti cati onFai | edException("invalid pin");
BankAccount acc = new BankAccount (accountld);
return BankAccount. manager. export(acc);

}

Typically you then pass this EPR to remote systems. When they send messages to this EPR, Eclipse Im-
plementation of XML Web Services makes sure that the particular exported instance associated with that
EPR will receive a service invocation.

12.3. Things To Consider

When you no longer need to tie an instance to the EPR, use unexpor t ( Cbj ect ) so that the object can
be GC-ed (or else you'll leak memory). Y ou may choose to do so explicitly, or you can rely on the time
out by using set Ti neout (| ong, Cal | back).
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St at ef ul WebSer vi ceManager isthread-safe. It can be safely invoked from multiple threads con-
currently.

13. Catalog
13.1. Catalog Support

Often times, such as for performance reason or your application specific needs, you have a need where
you want to resolve the WSDL/Schema documents resolved from the copy of it you have either bundled
with your client or server or just to resolve it not from where a WSDL/schemaimports points to but rather
from where you want it to be picked up.

13.1.1. A Sample catalog file

Example 36. ) ax- ws- cat al og. xni

<cat al og xm ns="urn: oasi s: nanes:tc:entity:xm ns: xm : cat al og"
prefer=" systeni>

< system system d=" http://foo.org/hello?wsdl" uri="Hell oService.wsdl"/>
</ cat al og>

13.1.1.1. Location of the catalog file
» For wsimport command-line or ant task

e use - cat al og option to pass the catalog file. The name of the catalog file does not matter for
wsimport tool but for consistency you may liketo cal itj ax- ws- cat al og. xni

* use
<wsi nport catal og=""">
or
<xm catalog ... />

with wsimport ant task

Client Runtime

* META- I NF/ j ax-ws- cat al og. xnl picked up from classpath

Lightweight HTTP server (j2se) based endpoints

e META-I NF/j ax-ws- cat al og. xm picked up from classpath

Servlet based endpoints or Jakarta Enterprise Web Services based Web Module
* VEB- I NF/ j ax- ws- cat al og. xm
 Jakarta Enterprise Web Services based EJB Modules

e META- | NF/ j ax-ws- cat al og. xnl
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For details on XML cataog see here [http://xml.apache.org/commons/components/resolver/re-
solver-article.html].

14. WAR File Packaging
14.1. The WAR Contents

Typically, one creates the WAR file with a GUI development tool or with the ant war task from the
generated artifacts from wsimport, wsgen, or annotationPr ocessing tools.

For example, a sample WAR file starting from aWSDL file:

Table 27. Files contained in WAR when starting from WSDL

File Description

V\EB- | NF/ SEI

cl asses/ hell o/ Hel | ol F. cl ass

VAEB- | NF/ Endpoint

cl asses/ hell o/ Hel | ol npl . cl ass

VEEB- | NF/ sun-j axws. xni Eclipse Implementation of XML Web Services de-
ployment descriptor

VEB- | NF/ web. xm Web deployment descriptor

VEB- | NF/ wsdl / Hel | oSer vi ce. wsdl WSDL

VEB- | NF/ wsdl / schema. xsd WSDL imports this Schema

14.2. The sun-j axws. xnl File

The <endpoi nt s> element contain one or more <endpoi nt > elements. Each endpoint represents a
portintheWSDL andit containsall informationabouti npl ermrent at i on class, servletur | - pattern,
bi ndi ng, WsDL, ser vi ce, port QNames. Thefollowing showsasun-j axws. xmi fileforasimple
Hel | oWor | d service. sun-j axws. xml isthe schemainstance of sun-jaxws.xsd.

<?xm version="1.0" encodi ng="UTF- 8" ?>
<endpoi nts xm ns="http://java.sun.conl xm /ns/jax-ws/ri/runtime"
version="2.0">
<endpoi nt nane="MyHel | 0" i npl ementati on="hel | o. Hel | ol npl "
url-pattern="/hello"/>
</ endpoi nt s>

Endpoint can have the following attributes:

Table28. sun-j axws. xm - Endpoint element attributes.

Attribute Optional Use
nane N Name of the endpoint
wsdl Y Primary  wsdl file  loca

tion in the WAR file
For e.g. VAEB- | NF/ ws-
dl / Hel | oServi ce. wsdl . If
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Attribute

Optional

Use

this isn't specified, Eclipse Im-
plementation of XML Web Ser-
viceswill create and publish anew
WSDL. When the serviceis devel-
oped from Java, it isrecommended
to omit this attribute.

service

OQName  of WSDL ser-
vicee For eg. {http://

exanpl e. org/ } Hel | oServi ce.

When the service is developed
from Java, it is recommended to
omit this attribute.

port

QName of WSDL port. For e.g.
{http://

exanpl e.org/ }Hel | oPort.
When the service is developed
from Java, it is recommended to
omit this attribute.

i npl enent ati on

Endpoint implementation class
name. For eg:
hel | 0. Hel | ol npl . The class
should have a @W¥bServi ce
annotation. Provider based im-
plementation class should have
a @\ebSer vi ceProvi der an-
notation.

url -pattern

Should match <ur| - pattern>
inweb. xm

bi ndi ng

Binding id defined in the Jakarta
XML Web Services API. The pos-
sible values are:

« "http://
schemas. xnl soap. or g/
wsdl / soap/ htt p"

e "http://
www. W3, or g/ 2003/ 05/
soap/ bi ndi ngs/ HTTP/ "

If omitted, it is considered
SCAP1. 1 binding.

enabl e- mt om

Enables MTOM optimization.
true or false. Default is
fal se.

Endpoint can have aoptional handl er - chai n element:

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

<endpoints ...>
<endpoi nt
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<handl er - chai n>
<handl er - chai n- nane>sonenane</ handl er - chai n- nane>
<handl er >
<handl er - nane>MyHandl er </ handl er - nane>
<handl er - cl ass>hel | 0. MyHandl er </ handl er - cl ass>
</ handl er >
</ handl er - chai n>
</ endpoi nt >
</ endpoi nt s>

14.3. The web. xml File

The following shows a web.xml file for a simple Hell owrld service. It speci-
fies Eclipse Implementation of XML Web Services specific listener, servlet classes. These
classes are com sun. ws. transport. http. servl et. WsSer vl et Cont ext Li st ener, and
com sun. xm . ws.transport. http. servl et. WsSer vl et isserviet

<?xm version="1.0" encodi ng="UTF-8"?>
<! DOCTYPE web- app
PUBLIC "-//Sun M crosystens, Inc.//DTD Wb Application 2.3//EN'
"http://java. sun. con j 2ee/ dt ds/ web-app_2_3.dtd">
<web- app>
<listener>
<li stener-class>
com sun. xm . ws. transport. http. servl et. WsSer vl et Cont ext Li st ener
</listener-class>
</listener>
<servlet>
<servl et - nane>hel | o</ servl et - nane>
<servl et-class>com sun. xm . ws.transport. http.servl et. WsSer vl et
</servlet-class>
<| oad- on- st artup>1</| oad- on- st art up>
</servlet>
<servl et - mappi ng>
<servl et - nane>hel | o</ servl et - nane>
<url-pattern>/hello</url-pattern>
</ servl et - mappi ng>
<sessi on-confi g>
<sessi on-ti meout >60</ sessi on-ti meout >
</ sessi on-confi g>
</ web- app>

Remember these requirements when building aWAR:

» WSDL and auxiliary WSDL, Schema files should be packaged under VEB- | NF/ wsdl dir. It is rec-
ommended that they need not be packaged when the service is started from Java

» WebService implementation class should contain a @\ebSer vi ce annotation. Provider based end-
points should have a @\&bSer vi cePr ovi der annotation.

e wsdl ,service,port attributesare mandatory for Pr ovi der based endpoints and can be specified
inthe @\ébSer vi cePr ovi der annotation or deployment descriptor (sun- j axws. xm ).

15. Interoperability

Please refer to Metro User's Guide [https://javaee.github.io/metro-jax-ws/doc/user-guide/] for interoper-
ability capabilities.
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16. Endpoint API

Web  Service endpoints can be created and published programmaticaly using
j akarta.xm . ws. Endpoi nt API. Anendpoint consistsof aWeb Service Implementation object and
some configuration information. The implementation hosts the web service endpoint using a light weight
http server and clients can access the web service asif the endpoint is deployed in a J2EE container. This
meansthat thereis no need to have any J2EE servlet or EJB container to host the endpoint. The Endpoi nt
API provides away to configure the endpoint with the necessary binding, metadata (WSDL and schema
documents), handlers etc.

16.1. Endpoi nt

An endpoint can be created using any of the following constructors:
Endpoi nt. creat e(i npl enent or)
Endpoi nt . creat e( bi ndi ngl d, i npl enent or)

Endpoi nt. publ i sh(address, inplenmentor)

Once the Endpoint object is created using the first two constructors, it
can be published using Endpoint. publish(). Any published Endpoint can be
stopped using Endpoi nt.stop(). sanpl es/suppl ychai n/src/suppl ychai n/ serv-
er / War ehouseLi ght Wei ght . j ava supplychain sample shows creating and publishing an End-
poi nt .

16.2. Endpoi nt and Properties

An endpoint can be configured to match service name and port name of WSDL using properties. This
overwrites implementor object's serviceName, portName from @\ébSer vi ce annotation. The port ad-
dress for an endpoint is patched only if the corresponding port's service name, and port name in WSDL
are matched.

Example 37. Endpoi nt and Pr operti es Example
Endpoi nt endpoint = ...

Map<String, Cbject> map = new HashMap<String, Object>();
map. put (Endpoi nt. WDL_SERVI CE, new QNane(...));
map. put (Endpoi nt . WSDL_PORT, new QNanme(...));

endpoi nt. set Properti es(nap);

16.3. Endpoi nt and Bi ndi ng

An endpoint can be configured for different bindings using binding ids. These binding ids are defined
in Jakarta XML Web Services APl and endpoint can be configured by specifying @i ndi ngType an-
notation or using binding id in the Endpoi nt () constructors. The parameter in constructor overwrites
binding defined by @i ndi ngType annotation. If the binding isnot specified using @i ndi ngType or
using a parameter in Endpoi nt () constructor, the default binding is SOAP1. 1/HTTP. Binding object
is used to configure MTOM, handler chain etc. SOAP binding object is used to configure SOAP binding
specificslikeroles.
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For example:

Example 38. Endpoi nt and Bi ndi ng Example

The following configures the endpoint for XML/ HTTP binding.

Endpoi nt endpoi nt = Endpoi nt. creat e( HTTPBi ndi ng. HTTP_BI NDI NG,
i mpl enentor);

Working with a Bi ndi ng object:

/'l setting MIOM
SCOAPBI ndi ng bi ndi ng = ( SOAPBI ndi ng) endpoi nt. get Bi ndi ng();
bi ndi ng. set MTOVEnabl ed(true);

/1 setting SOAP binding roles
bi ndi ng. set Rol es(...);

/1 setting handler chain
bi ndi ng. set Handl erChain(...);

16.4. Endpoi nt and net adat a

When the service endpoint is created using existing java classes, the implementation dynamically gener-
ates and publishes WSDL and schema documents. But when the service endpoint is created using exist-
ing WSDL documents, the same WSDL documents can be used for publishing using metadata facility.
When aSour ce object is created, set syst em d always and make sure the imports are resolvable w.r.t
system ds.

Example 39. Endpoi nt and et adat a Example

/1 metadata processing for WoDL, schema files

Li st<Fil e> netadataFile =...

Li st <Source> netadata = new Arrayli st <Source>();

for (File file : metadataFile) {
Sour ce source = new StreantSource(new FilelnputStream(file));
source. set System d(file.toURL().toExternal Forn());
met adat a. add( sour ce) ;

}

endpoi nt . set Met adat a( et adat a) ;

17. Modular Databinding
17.1. Introduction

The Eclipse Implementation of XML Web Services used to be dependent on the Eclipse Implementation
of JAXB for databinding. Jakarta XML Binding and Jakarta XML Web Services implementations have
been decoupled, and databinding is now modular. The EclipseLink Jakarta XML Binding implementa-
tion, plus EclipseLink extensions, is caled MOXy. Theor g. ecl i pse. per si st ence. noxy. j ar

file is bundled with GlassFish Server, which supports the Eclipse Implementation of JAXB and MOXy
as databinding providers. For standalone distributions, databinding plugins can be found in | i b/ pl u-

gi ns folder in the distribution. The MOXy implementation (library) is not bundled with Eclipse Imple-
mentation of XML Web Services. It's expected from user to provide MOXYy jars to classpath whenever
MOXYy databinding isrequired. EclipseLink JakartaX ML Binding compiler isnot included aswell, but can
be used with GlassFish Server. Download the EclipseLink zip file at http://www.eclipse.org/eclipselink/
downloads/ and unzip it.
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17.2. Configure databinding for JVM

To specify the databinding provider for the VM, set the
com sun. xm . ws. spi . db. Bi ndi ngCont ext Fact ory JVM property to one of the following
values:

e« com sun. xm . ws. db. gl assfi sh. JAXBRI Cont ext Fact ory Specifies the Jakarta XML
Binding reference implementation. Thisis the defaullt.

e com sun. xm . ws. db. t opl i nk. JAXBCont ext Fact ory Specifies the EclipseLink MOXy
Jakarta XML Binding binding.

For example:
asadmi n create-jvmoptions
Dcom sun. xm . ws. spi . db. Bi ndi ngCont ext Fact or y=com sun. xm ws. db. t opl i nk. JAXBCont ext

17.3. Configure databinding for an endpoint

To specify the databinding provider for aweb service endpoint:

 Set the com oracl e. webservi ces. api . dat abi ndi ng. Dat abi ndi ngMbdeFeat ur e
feature during WebSer vi ceFeat ur e listinitialization or using the add method. Allowed values are
asfollows:

e com oracl e. webservi ces. api . dat abi ndi ng. Dat abi ndi ngModeFeat ur e. GLASSFI SH_JAXB
Specifies the Eclipse Implementation of JAXB. Thisisthe defaullt.

e com sun. xm . ws. db. t opl i nk. JAXBCont ext Fact ory. ECLI PSELI NK_JAXB Speci-
fies Eclipselink MOXy Jakarta XML Binding binding.
For example:

i mport jakarta.xm .ws.WbServi ceFeat ur e;
i mport com oracl e. webservi ces. api . dat abi ndi ng. Dat abi ndi ngMbdeFeat ur e;
i mport com sun. xm . ws. db. t opl i nk. JAXBCont ext Fact ory;

WebServi ceFeature[] features = { new

Dat abi ndi ngModeFeat ur e( JAXBCont ext Fact ory. ECLI PSELI NK_JAXB) };

 Set the com oracl e. webservi ces. api . dat abi ndi ng. Dat abi ndi ngMbdeFeat ur e
feature using the @at abi ndi ngMbde annotation. For example:

i mport jakarta.jws.WbService;
i mport com oracl e. webservi ces. api . dat abi ndi ng. Dat abi ndi nghbde;
i mport com sun. xm . ws. db. t opl i nk. JAXBCont ext Fact ory;

@\ebServi ce
@at abi ndi ngMbde( JAXBCont ext Fact ory. ECLI PSELI NK_JAXB) ;

e Setthedat abi ndi ng attribute of theendpoint elementinthesun- j axws. xm file. Allowed values
aregl assfish.jaxboreclipselink.jaxb.Forexample:

<endpoi nt
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name=' hel | o'

i mpl enent ati on="hel | 0. Hel | ol npl "'
url -pattern='/hello

dat abi ndi ng=" ecl i psel i nk. j axb' />

18. External Web Service Metadata

It'sone of goals of Eclipse Implementation of XML Web Servicesto make devel opment of web servicesas
simple as possible, so using of java annotations perfectly makes sense. However there are usecases where
it isimpossible to use them. For example if we need to expose existing component as a web service, but
we have no source code, just binaries. In such scenarios we need not to rely on annotations and Eclipse
Implementation of XML Web Servicesframework needsadifferent way how to obtain necessary metadata.
The solution is to provide metadata in xml files and to configure Eclipse Implementation of XML Web
Services framework in away it's aware of them.

18.1. Configuration files

To specify classes metadata externally, each java class requires separate file. The way how Eclipse Im-
plementation of XML Web Services framework handles this metadata depends on attributes of xml root
element j ava- wsdl - mappi ng:

Example 40. webser vi ces. war / VEB- | NF/ cl asses/ ext er nal -
net adat a. xm

<?xm version="1.0" encodi ng="UTF- 8" ?>
<j ava-wsdl - mappi ng xm ns="http://xm ns. oracl e. com webser vi ces/j axws-
dat abi ndi ng"

xm ns: xsi ="http://ww. w3. org/ 2001/ XM_Schema- i nst ance"

xsi : schemaLocation="http://xm ns. oracl e. com webser vi ces/j axws-
dat abi ndi ng j axws-ri - external - ret adat a. xsd"

j ava-t ype- name="or g. exanpl e. Bl ackBoxI| npl "

exi sting-annotati ons="i gnore"

dat abi ndi ng="gl assfi sh. j axb">

<web- servi ce name="" target-nanespace="nynanespace"/>

</ j ava-wsdl - nappi ng>

* java-type-nane="org. exanpl e. Bl ackBoxI npl "

attribute defines what class is the definition file for. Having this information in xml file allows us to
providejust list of xml files and framework itself knows what to do with those.

e exi sting-annotations="ignore"

Thisattribute saysif and how should be javaannotations found in the java class handled. Possible values
are:

e ignore

- annotations found in java class are ignored; Eclipse Implementation of XML Web Services frame-
work behaves as if there was no other metadata than one in xml file

e NMErge
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- annotations found in java class are considered, but metadata in xml file is overriding them; if an
annotation is present in java file only, framework usesit, if found in both annotation and xml file,
the latter oneis hiding the first one.

18.2. XSD Schema

As you probably noticed in an example above, there is a new schema for configuration files: http://
xmins.oracle.com/webservicedjaxws-databinding [http://xmlns.oracle.com/webservices/jaxws-databind-
ing/1.0/jaxws-databinding.xsd]. The schema is designed to reflect Web Service Metadata (JSR-181) and
Jakarta XML Web Services Annotations (JSR-224) so structure should be realy intuitive to developers
- seefollowing table:

Table 29. Mapping java @Annot at i on-sto xml elements examples

@Annotation corresponding xml element

jakarta.jws. WbSer vi ce( nane=" AddNurmkeeb* ser vi ce nane="AddNunber s"

port Nane="AddNunber sPort") port - nane=" AddNunber sPort" />

j akart atamgeidhNaviblsparcei=C elPmovieder'( |[<web- servi ce- provi der tar-

servi ceNane="Endpoi nt", get - nanespace="urn: test" ser -

port Narme="Endpoi nt Port") Vi ce- nanme="Endpoi nt " port -
name="Endpoi nt Port" />

jakarta.xm .ws. Servi ceMbde( Servi ce.|bdevMVESSAGHEE val ue=" MESSACE" />

18.3. Passing Configuration Files to Eclipse Implementa-
tion of XML Web Services

There are different stages where we need to pass the collection of filesto Eclipse Implementation of XML
Web Services framework:

» wsgen: when starting "from java' - better to say if we have no wsdl prepared, we need to pass the class-
path to implementations to be used together with alist of external metadata files to wsgen. Therefore
wsgen tool has anew option - x <pat h>. If there are several such files, the option must be repeated
before each path. Corresponding ant task supports new nested element "external-metadata’, see follow-
ing example:

Example 41. wsgen ant task example: bui | d. xm

<wsgen sei ="org. exanpl e. server. Bl ackboxServi ce"
destdir="${buil d. cl asses. hone}"
resour cedest di r="${bui | d. cl asses. hone}"
sour cedest di r="${bui | d. cl asses. hone}"
keep="true"
ver bose="true"
genwsdl ="true"
pr ot ocol ="soapl. 1"
ext ensi on="f al se"
i nli neSchemas="fal se">

<external metadata fil e="${basedir}/etc/external -netadata.xm" /

<cl asspat h>
<pat hel ement | ocation="${buil d. cl asses. hone}"/>
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</ cl asspat h>
</ wsgen>

» wsimport - if you start from wsdl, no extra parameter is necessary - artifacts are generated on wsdl only
and external metadata are required later, in runtime.

* runtime - in runtime, it's necessary to tell somehow to container (Serviet or JEE) what xml files to
load. Currently, Eclipse Implementation of XML Web Services Servlet deployment issupported - sun-
j axws. xm schema has been updated to support new elements - <ext er nal - met adat a>, saying
to acontainer to parse the resources when doing a deployment:

Example42. webser vi ce- nodul e. war / WEB- | NF/ sun-j axws. xm

<?xm encodi ng="UTF-8" version="1.0" ?>
<endpoi nts xm ns="http://java. sun.com xm /ns/jax-ws/ri/runtime"
version="2.0">
<endpoi nt i npl enent ati on="or g. exanpl e. server. Bl ackboxServi ce" url -
pattern="/Ws" name="W5">
<external - net adat a resource="ext ernal - netadata. xm " />
</ endpoi nt >
</ endpoi nt s>

For more compl ete example see samples.
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1. Overview
1.1. How do | pick a tool?

The following lists the process to create a web service starting from Java sources, classes, and a WSDL
file (server side):

1. Starting from Java sources:

a. Use annotationProcessing Ant task to generate the artifacts required by the Jakarta XML Web
Services specification.

b. Package theweb. xn , sun-j axws. xnl , service endpoint interface and implementation class,
value types, and generated classes, if any, into aWAR file,

c. Deploy the WAR to aweb container.
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2. Starting from Java classes:
a. Use wsgen to generate portable artifacts.

b. Package theweb. xnl , sun-j axws. xnl , service endpoint interface and implementation class,
value types, and generated classes, if any, into aWAR file,

c. Deploy the WAR to aweb container.

3. Starting from aWSDL file:
a. Usewsimport to generate portable artifacts.
b. Implement the service endpoint.

c. Package the WSDL file, schema documents, web. xm , sun-j axws. xm , service endpoint in-
terface and implementation class, value types, and generated classes, if any, into aWAR file.

d. Deploy the WAR to aweb container.
The following lists the process to invoke aweb service (client side):
1. Starting from deployed web service's WSDL

a. Usewsimport to generate the client-side artifacts.

b. Implement the client to invoke the web service.

1.2. Maven plugins

You can use al jaxws tools within your maven build. Information about maven plugin and its usage is
located at the plugin homepage. [https.//eclipse-eedj.github.io/metro-jax-ws/jaxws-maven-plugin/]

2. wsimport

2.1. wsimport Overview

Thewsimport tool generates Jakarta XML Web Services portable artifacts, such as:

» Service Endpoint Interface (SEI)

* Service

» Exception class mapped fromwsdl : f aul t (if any)

» Async Reponse Bean derived from response wsdl : message (if any)

» Jakarta XML Binding generated value types (mapped java classes from schema types)

These artifacts can be packaged in a WAR file with the WSDL and schema documents along with the
endpoint implementation to be deployed. Eclipse Implementation of XML Web Services 4.0.5 aso pro-
videsawsimport Ant Task.

2.2. Launching wsimport

e Solaris/Linux
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o JAXWS_HOME/ bi n/ wsi nmport.sh -help

* Windows

o JAXWS _HOME\ bi n\ wsi nport . bat -help

2.3. wsimport Syntax

wsi nport [OPTION]... <WSDL>

The following table lists the wsimport options:

Option

Description

-d <directory>

Specify where to place generated output files.

-cl asspath <pat h>

Specify where to find user class files and wsimport
extensions.

-cp <path> Specify where to find user class files and wsimport
extensions.
-b <pat h> Specify external Jakarta XML Web Services or

Jakarta XML Binding binding files or additional
schemafiles(Each <f i | e> must haveitsown - b).

-B <j axbOpti on>

Pass this option to Jakarta XML Binding schema
compiler.

-catal og

Specify catalog file to resolve external entity refer-
ences, it supports TR9401, XCatalog, and OASIS
XML Catalog format. Please read the documenta-
tion of Catalog and see catalog sample.

-di sabl eXm Security

disables XML security features when parsing XML
documents.

-extension Allow vendor extensions (functionality not speci-
fied by the specification). Use of extensions may re-
sult in applications that are not portable or may not
interoperate with other implementations.

-hel p Display help.

- htt pproxy: <host >: <port >

Specify an HTTP proxy server (port defaults to
8080).

-J<javacOpti on>

Pass this option to Javac compiler. Note: use '="in-
stead of space as a delimiter between option name
and its value.

-keep K eep generated source codefiles. It isenabled when
- s option.
-p <pkg> Specifying a target package via this command-line

option, overrides any wsdl and schema binding cus-
tomization for package name and the default pack-
age name a gorithm defined in the specification.

-s <directory>

Specify where to place generated source code files.
keep isturned on with this option.
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Option

Description

- encodi ng <encodi ng>

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

-ver bose

Output messages about what the compiler is doing.

-versi on

Print version information.

-full version

Print full version information.

-clientjar <jarfile>

Creates the jar file of the generated artifacts along
with the WSDL metadata required for invoking the
web service.

-wsdl | ocati on <l ocati on>

@\ebServiced i ent.wsdl Locati on val-
ue.

-target <version>

Generate code as per the given Jakarta XML Web
Services specification version. For example, "-
target 3. 0" generatescompliant code for Jakar-

taXML Web Services 3.0 spec. Default valueis 3.0.

- qui et

Suppress wsimport output.

- Xaddi ti onal Header s

Map the headers not bound to request or response
message to Java method parameters.

-Xaut hfile File to carry authorization infor-
mation in the format http://
user nane: passwor d@xanpl e. or g/
st ock?wsdl . The asterisk character ("*") can be
used to match multiple URL patterns. Default value
iSSHOVE/ . metro/ aut h

- Xdebug Print debug information.

- Xdi sabl eAut hent i cat or

Disables Authenticator used by Eclipse Implemen-
tation of XML Web Services, - Xaut hf i | e option
will beignored if - Xdi sabl eAut henti cat or
iS set.

- Xno- addr essi ng- dat abi ndi ng

Enable binding of W3C Endpoi nt Ref er ence-
Type to Java.

- Xnoconpi | e

Do not compile generated Javafiles.

- Xdi sabl eSSLHost naneVeri fi cati on

Disbales the SSL Hostname verification while
fetching the wsdls.

Multiple Jakarta XML Web Services and Jakarta XML Binding binding files can be specified using -
b option and they can be used to customize various things like package names, bean names, etc. More
information on Jakarta XML Web Services and Jakarta XML Binding binding files can be found in the

WSDL Customization.

2.4. wsimport Example

wsinport -p stockquote http://stockquote.xyz/ quot e?wsdl

Thiswill generate the Java artifacts and compile them by importing the http://stockquote.xyz/quote?wsdl

[http://stockquote.org/quote?wsdl].
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3. wsimport Ant Task

3.1. wsimport Task Overview

Thewsimport generates Jakarta XML Web Services portable artifacts, such as:
 Service Endpoint Interface (SEI)

* Service

» Exception class mapped fromwsdl : f aul t (if any)

» Async Reponse Bean derived from response wsdl : message (if any)

» Jakarta XML Binding generated value types (mapped java classes from schema types)

3.2. Using wsimport Task

To usethiswsimport task, a<t askdef > element needs to be added to the project as given below:

<t askdef name="wsinmport" cl assname="com sun.tools.ws. ant. Wl nport">
<cl asspat h pat h="j axws. cl asspat h"/ >
</ taskdef >

where j axws. cl asspath is a reference to a path-like structure [http://ant.apache.org/manu-
a/using.html#path], defined elsewhere in the build environment, and contains the list of classes required
by the Jakarta XML Web Servicestools.

3.2.1. Environment Variables

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

3.2.2. wsimport Task Attributes

wsimport supports the following parameter attributes:

<wsi nport
wsdl ="..."
destdir="directory for generated class files"
sourcedestdir="directory for generated source files"
keep="true|fal se"
di sabl eXm Security="true|fal se"
encodi ng="..."
ext ension="true| f al se"
verbose="true| f al se"
wsdl Location="..."
clientJar="jar file"
catal og="catal og file"
package="package nane"
target="target rel ease"
bi ndi ng="..."
qui et="true| f al se"
fork="true|fal se"
failonerror="true|fal se"
xaddi ti onal Headers="true| f al se"
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xaut hfil e="authorization file"
xdi sabl eAut henti cator="true|fal se"
xdebug="true| fal se"
xNoAddr essi ngDat abi ndi ng="true| f al se"

xnoconpi | e="

true| fal se">

<binding dir="..." includes="..."/>
<arg value="..."/>

<xjcarg value="..."/>

<j avacarg val ue="..."/>

<jvmarg value="..."/>

<xml cat al og refi d="another catalog file"/>

<depends file=".
<produces dir=".
</ wsi nport >

R
R

Attribute

Description

Required

Command line

wsdl

WSDL file.

Yes.

WSDL location

destdir

Specify where to place
output generated classes.

No. Defaults to current
working directory.

-d

sourcedestdir

Specify where to place
generated source code
files, keep is turned on
with this option.

No. Defaults to current
working directory.

1
72}

di sabl eXnml Secu-
rity

Disable XML securi-
ty features when pars-
ing XML documents.
f al se by default.

No

encodi ng

Set the encoding name
for generated sources,
such as UTF-8.

No. Defaults to platform
default.

-encodi ng

keep

Keep generated source
code files, turned on
with sour cedestdir
option.

No. Defaults to false.

-keep

ver bose

Output Eclipse Imple-
mentation of XML Web
Services version and
messages about what the
compiler isdoing

No. Defaults to false.

-ver bose.

bi ndi ng

Specify external Jakar-
ta XML Web Services
or Jakarta XML Bind-
ing binding files or addi-
tional schemafiles (Each
<file> must have its
own - b).

No. No defaults.

ext ensi on

allow vendor extensions
(functionality not speci-
fied by the specification).
Use of extensions may
result in applications that
are not portable or may

No. Defaults to false.

- ext ensi on
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Attribute

Description

Required

Command line

not interoperate with oth-
er implementations.

wsdl | ocati on

The wsdl URI passed
thru this option will be
used to set the value of
@\bServi ce. wsdl L
and

@\ebServi ced i ent
annotation elements on
the generated SEI and
Serviceinterface.

No. Defaults to the wsdl
URL passed to wsdl at-
tribute.

pcati on

wsdl Locati on

-wsdl | ocati on

clientJar

Creates the jar file of the
generated artifacts along
with the WSDL metadata
required for invoking the
web service.

No.

-clientJar

cat al og

Specify catalog file to
resolve external entity
references, it supports
TR9401, XCatalog, and
OASIS XML Catalog
format. Additionally, ant
xmicatalog type can be
used to resolve entities,
see catalog sample and
Catalog.

No. No defaults.

-catal og

package

Specifiesthe target pack-
age.

No. It default to the
WSDL/Schema target-
Namespace to package
mapping as defined by
the JakartaXML Binding
3.0 spec.

1
©

tar get

Generate code as per
the given Jakarta XML
Web Services specifica-
tion version. For exam-
ple, 3.0 value generates
compliant codefor Jakar-
ta XML Web Services
3.0 spec.

No. Defaults to 3.0.

-tar get

qui et

Suppress wsimport out-
put.

No. Defaults to false.

-qui et

fork

Used to execute wsgen
using forked VM.

No. Defaults to false.

None.

fail onerror

Indicates whether errors
will fail the build.

No. Defaults to true.

None.

xaddi ti onal Head-
ers

Map headers not bound
to request or response

No. Defaults to false.

Xaddi t i onal Head-
ers
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Attribute Description Required Command line
message to Java method
parameters.

xauthfile File to carry autho-|No. Defaults to|- Xaut hfil e

rization information in|$HOVE/ . netr o/
the format http:// |auth.

user nane: passwor d@xanpl e. or g/
st ock?wsdl . The as
terisk character ("*") can
be used to match multiple

URL patterns.

xdebug Print debug information. | No. Defaults to false. - Xdebug

xdi sabl eAut hen- Disables Authenticator | No. Defaultsto false. -

ticator used by Eclipse Imple- Xdi sabl eAut hen-
mentation of XML Web ticator

Services, - Xaut hfile
option will be ignored

if - Xdi sabl eAu-
t henti cat or isset.
XxNoAddr essi ng- Enable binding  of |No. Defaultsto false. - Xno-
Dat abi ndi ng W3C  EndpointRefer- addr essi ng- dat a-
enceType to Java. bi ndi ng
xnoconpi | e Do not compile generat- | No. Defaults to false. - Xnocomnpi | e
ed Javafiles.

3.2.3. Nested Elements

wsimport supports the following nested element parameters.

3.2.3.1. bi ndi ng

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

3.23.2.arg

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

e - Xdi sabl eSSLHost naneVeri fi cati on

Thisnested element can be used to passthe - X command-line optionsdirectly like"-XadditionalHeaders".
To use any of these features from the wsimport Ant task, you must specify the appropriate nested <ar g>
elements.

3.2.3.3.xjcarg

The usage is similar to <ar g> nested element, except that these arguments are directly passed to the
XJC tool (Jakarta XML Binding Schema Compiler), which will be used for compiling the schema ref-
erenced in the wsdl. For details about the syntax, see the relevant section [http://ant.apache.org/manu-
al/using.html#arg] in the Ant manual.
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3.2.3.4.javacarg

Theusageissimilar to <ar g> nested element, except that these arguments are directly passed to the Javac
Compiler, which will be used for compiling sources generated during processing the referenced wsdl. For
details about the syntax, see the relevant section [http://ant.apache.org/manual/using.html#arg] in the Ant
manual.Note: use '=" instead of space as a delimiter between option name and its value.

3.235.jvmarg

Use nested <j vimar g> elements to specify arguments for the the forked VM (ignored if fork is disabled),
see the relevant section [http://ant.apache.org/manual/using.html#arg] in the Ant manual .

3.2.3.6. xmlcatalog

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

3.2.3.7. depends/pr oduces

Files specified with this nested element are taken into account when the task does a modification date
check. For proper syntax, see<f i | eset > [http://ant.apache.org/manual/Types/fileset.html].

3.3. wsimport Examples

<wsi nport
destdi r="${buil d. cl asses. honme}"
debug="true"
wsdl =" AddNunber s. wsdl "
bi ndi ng="cust om xm "/ >

The above example generates client-side artifacts for AddNunber s. wsdl , stores. cl ass filesin the
${bui | d. cl asses. hone} directory usingthecust om xml customization file. The classpath used
isxyz. j ar and compiles with debug information on.

<wsi nport
keep="true"
sourcedestdir="${source.dir}"
destdir="${buil d. cl asses. hone}"
ext ensi on="true"
wsdl =" AddNunber s. wsdl " >
<xj carg val ue="-cp"/>
<xjcarg file="path/to/fluent-api.jar" />
<xj carg val ue="-Xfl uent-api"/>
</ wsi nport >

The above example shows how to generates artifacts for AddNunber s. wsdl while passing options to
Jakarta XML Binding xjc tool for XML Schema to Java compilation using your Jakarta XML Binding
plugin. Note extension attribute which isset tot r ue. You need to set this to use Jakarta XML Binding
plugins.

Multiple Jakarta XML Web Services and Jakarta XML Binding binding files can be specified using -
b option and they can be used to customize various things like package names, bean names, etc. More
information on Jakarta XML Web Services and Jakarta XML Binding binding files can be found in the
WSDL Customization.
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4, wsgen

4.1. wsgen Overview
Thewsgen tool generates Jakarta XML Web Servicesportable artifacts used in Jakarta XML Web Services
web services. The tool reads aweb service endpoint class and generates all the required artifacts for web

service deployment, and invocation. Eclipse Implementation of XML Web Services 4.0.5 also provides
awsgen Ant Task.

4.2. Launching wsgen

* SolarigLinux

o JAXW5S_HOVE/ bi n/ wsgen. sh -hel p

* Windows

o JAXW5S_HOMVE\ bi n\wsgen. bat -hel p

4.3. wsgen Syntax

wsgen [OPTION]... <SEI>

The following table lists the wsgen options:

Option Description

-cl asspat h <pat h> Specify where to find input classfiles.

-cp <path> Sameas- cl asspat h <pat h>.

-d <directory> Specify where to place generated output files.

- di sabl eXm Security disables XML security features when parsing XML
documents.

- ext ensi on Allow vendor extensions (functionality not speci-

fied by the specification). Use of extensions may re-
sult in applications that are not portable or may not
interoperate with other implementations.

-hel p Display help.

-J<javacOpti on> Pass this option to Javac compiler. Note: use '="in-
stead of space as a delimiter between option name
and its value.

-keep Keep generated files.

-r <directory> Used only in conjunction with the -wsdl option.
Specify whereto place generated resourcefiles such
asWSDLs.

-s <directory> Specify where to place generated source files.

-encodi ng <encodi ng> Set the encoding name for generated sources, such

as EUC-JP or UTF-8. If - encodi ng is not speci-
fied, the platform default encoding is used.
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Option Description
-verbose Output messages about what the compiler is doing.
-version Print version information. Use of this option will

ONLY print version information. Normal process-
ing will not occur.

-full version

Print full versioninformation. Useof thisoptionwill
ONLY print version information. Normal process-
ing will not occur.

-wsdl [ : protocol ]

By default wsgen does not generate a WSDL file.
This flag is optional and will cause wsgen to gen-
erate a WSDL file and is usually only used so
that the developer can look at the WSDL before
the endpoint is deploy. The pr ot ocol is option-
a and is used to specify what protocol should be
used in the wsdl : bi ndi ng. Valid protocols in-
clude: soapl. 1 and Xsoapl. 2. The default is
soapl. 1.Xsoapl. 2 isnot standard and can only
be used in conjunction with the - ext ensi on op-
tion.

-servi cenane <nane>

Used only in conjunction with the - wsdl option.
Used to specify aparticular wsdl : ser vi ce name
to be generated in the WSDL . Example:

-servicenane "{http://
nmynamespace/ } MySer vi ce"

- portname <nane>

Used only in conjunction with the - wsdl option.
Used to specify a particular wsdl : port nameto
be generated in the WSDL. Example:

-portname "{http://
nmynanmespace/ } MyPort"

-inlineSchenas

Used to inline schemasin agenerated wsdl. Must be
used in conjunction with the - wsdl option.

- X <pat h>

Used to specify External Web Service Metadataxml
descriptor to be used. If there are more such files,
the option must be used before each of those.

- Xnoconpi | e

Do not compile generated Javafiles.

- Xnosour ce

Do not generate Java sourcefiles.

4.4. wsgen Example

wsgen -d stock -cp nycl asspath stock. St ockService

This will generate the wrapper classes needed for St ockSer vi ce annotated with @\ébSer vi ce an-

notation inside the st ock directory.

wsgen -wsdl -d stock -cp nycl asspath stock. St ockService

Thiswill generateaSOAP 1.1 WSDL and schemafor your Javaclassst ock. St ockSer vi ce annotated

with @\&bSer vi ce annotation.

wsgen -wsdl : Xsoapl.2 -d stock -cp mycl asspath stock. StockService
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Will generate a SOAP 1.2 WSDL.

Note

Y ou don't haveto generate WSDL at the devel opment time as Jakarta XML Web Servicesruntime
will automatically generate a WSDL for you when you deploy your service.

5. wsgen Ant Task

5.1. wsgen Task Overview

wsgen generates Jakarta XML Web Services portable artifacts used in Jakarta XML Web Services web
services. Thetool readsaweb service endpoint class and generates all the required artifacts for web service
deployment, and invocation.

5.2. Using wsgen Task

Before thistask can be used, a<t askdef > element needs to be added to the project as given below:
<t askdef nanme="wsgen" cl assnane="com sun. tool s.ws. ant.WGen">

<cl asspat h pat h="j axws. cl asspath"/>
</t askdef >

where j axws. cl asspat h is a reference to a path-like structure [http://ant.apache.org/manu-
al/using.html#path], defined elsewhere in the build environment, and contains the list of classes required
by the Eclipse Implementation of XML Web Services tools.

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

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

5.2.2. wsgen Task Attributes

The attributes and elements supported by the Ant task are listed below:

<wsgen
sei="..."
destdir="directory for generated class files"
cl asspat h="cl asspath" | cp="cl asspath"
resourcedestdir="directory for generated resource files such as
WBDLs"

sourcedestdir="directory for generated source files"
keep="true|fal se"

encodi ng="..."
verbose="true| f al se"

genwsdl ="true| fal se"

protocol ="soapl. 1| Xsoapl. 2"
servi cenane="..."
portnane="..."

di sabl eXm Security="true|fal se"
ext ensi on="true| f al se"
inlineSchemas="true| fal se"
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fork="true|fal se"
failonerror="true|fal se"
xnoconpi | e="true| fal se"
xnosour ce="true| fal se">

<cl asspath refid="..."/>
<external netadata file="..."/>
<j avacarg value="..."/>
<jvmarg value="..."/>
</ wsgen>
Attribute Description Required Command line
sei Name of the service|lYes. SEI
endpoint implementation
class.
destdir Specify where to place|No. Defaults to current|- d
output generated classes. |working directory.
cl asspat h Specify where to find in-|One of these or nested|- cl asspat h
put classfiles. cl asspat h element.
cp Sameas- cl asspat h. -cp
resour cedestdir |Usedonlyinconjunction|No. Defaults to dest - |-r
with the -wsdl option.|Dir.
Specify where to place
generated resource files
such asWSDLs.
sourcedestdir Specify where to place|No. Defaults to current|- s
generated source files.  |working directory.
encodi ng Set the encoding name|No. Defaults to platform|- encodi ng
for generated sources,|default.
such as UTF-8.
keep Keep generated files. No. Defaults to false. -keep
ver bose Output JAX_WS RI ver-|No. Defaultsto false. -ver bose
sion and messages about
what the compiler is do-
ing.
genwsdl| Specify that aWSDL file| No. Defaults to false. - wsdl
should be generated.
pr ot ocol Used in conjunction with|No. Defaults to - |-wsdl [: protocol ]

genwsdl to specify the
protocol to use in the
wsdl : bi ndi ng.Value
values are "soapl. 1"

or "Xsoapl.2", de
fault is "soapl.1".
"Xsoapl. 2" is not

standard and can only be
used in conjunction with
the -extensions option.

wsdl : soapll.

servi cename

Used in conjunction with
the genwsdl option. Used
to specify a particular

No. No defaults.

-servi cenane
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Attribute

Description

Required

Command line

wsdl : servi ce name
for the generated WSDL..
Example:

servi cenane="{http:
mynanespace/ } MySer v

/
i ce"

port name

Used in conjunction with
the genwsdl option. Used
to specify a partic-
ular wsdl : port nane
name for the generated
WSDL. Example:

portnane="{http://

mynamespace/ } MyPort|'

No. No defaults.

- port nane

di sabl eXnml Secu-
rity

Disable XML securi-
ty features when pars-
ing XML documents.
f al se by default.

No

ext ensi on

Allow vendor extensions
(functionality not speci-
fied by the specification).
Use of extensions may
result in applications that
are not portable or may
not interoperate with oth-
er implementations.

No. Defaults to false.

- ext ensi on

i nl i neSchenas

Usedtoinlineschemasin
a generated wsdl. Must
be used in conjunction
with thewsdl| option.

No. Defaults to false.

-inli neSchemas

will fail the build.

fork Used to execute wsgen|No. Defaultsto false. None.
using forked VM.
failonerror Indicates whether errors|No. Defaults to true. None.

xnoconpi | e

Do not compile generat-
ed Javafiles.

No. Defaults to false.

- Xnocomnpi | e

Xxnosource

Do not generate Java
source files.

No. Defaults to false.

- Xnosour ce

Thecl asspat h/cp attributeis a path-like structure [ http://ant.apache.org/manual/using.html#path] and
can also be set vianested <cl asspat h> elements.

5.2.3. Nested Elements
wsgen supports the following nested element parameters.
5.2.3.1. ext er nal - net adat a

An optional element ext er nal - met adat a can be used if there are any web service metadata to be
specified in xml fileinstead of java annotations:
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<wsgen
resour cedestdir="${wsdl . dir}"
sei ="fronjava. server. AddNunber sl nmpl " >
<cl asspath refid="conpile.classpath"/>
<ext ernal - net adata fil e="net adat a- AddNunber sl npl . xm "/ >
</ wsgen>

For details see External Web Service Metadata.

5.2.3.2.j avacarg
The usageissimilar to <ar g> nested element, except that these arguments are directly passed to the Javac
Compiler, which will be used for compiling sources generated during processing the referenced wsdl. For

details about the syntax, see the relevant section [http://ant.apache.org/manual/using.html#arg] in the Ant
manual. Note: use '=" instead of space as a delimiter between option name and its value.

5.233.jvmarg

Use nested <j vimar g> elements to specify arguments for the the forked VM (ignored if fork is disabled),
see the relevant section [http://ant.apache.org/manual/using.html#arg] in the Ant manual .

5.3. wsgen Task Examples

<wsgen
resour cedestdi r="${wsdl . dir}"
sei ="fronj ava. server. AddNunber sl npl " >
<cl asspath refid="conpile. cl asspath"/>
</ wsgen>

6. Annotation Processing

6.1. javac annotation processing

As an improvement for the apt Pluggable Annotation Processing API [http://www.jcp.org/en/jsr/de-
tail 7id=269] was introduced in Java SE 6. It provides an API to alow the processing of JSR 175 [http://
www.jcp.org/en/jsr/detail Zid=175] annotations (metadata); thiswill require modeling elements of the Java
TM programming language as well as processing-specific functionality.

The javac generates the portable artifacts used in Jakarta XML Web Services services.

6.2. javac Annotation Processing Syntax

j avac [JAVAC _OPTION]... <SOURCE_FILE>...

The following table lists the javac options useful for annotation processing:

Option Description

-cl asspat h <pat h> Specifies where to find user class files and annota-
tion processor factories.

-d <pat h> Specifies where to place processor generated class
files.
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Option

Description

-s <pat h>

Specifieswhere to place processor generated source
files.

-source <rel ease>

Provide source compatibility with the specified re-
lease.

- Xprint

Print out textual representation of specified types
for debugging purposes; perform neither annotation
processing nor compilation. The format of the out-
put may change.

- Xprint Processorlnfo

Print information about which annotations a proces-
sor is asked to process.

- Xpr i nt Rounds

Print information about initial and subsequent anno-
tation processing rounds.

- Al key[ =val ue] ]

Options to pass to annotation processors.

-proc: {none, onl y}

Control whether annotation processing and/or com-
pilation is done.

- sour cepat h <pat h>

Specify where to find input source files.

-processor <classl>[, <class2>...]

Names of the annotation processorsto run; bypasses
default discovery process

- processor pat h <pat h>

Specify where to find annotation processors

More options and detailed information on javac can be found here [http://docs.oracle.com/javase/6/docs/
technotes/tools'windows/javac.html].

It is important when using javac with Jakarta XML Web Services to specify al of
the JAR files in the distributed Jakarta XML Web Services bundle in the classpath
passed to javac. As Jakarta XML Web Services annotation processor you have to speci-
fy com sun. t ool s. ws. processor. nodel er. annot ati on. WebSer vi ceAp. The - sour -
cepat h <pat h> option must also be provided so that javac and the Jakarta XML Web Services anno-
tation processor can find all types referenced by aweb service endpoint implementation class. In case you
don't have additional annotation processorsit's recommended to use annotationProcessing Ant Task.

7. annotationProcessing Ant Task

7.1. annotationProcessing Task Overview

An Ant task for theannotationPr ocessing is provided with Eclipse Implementation of XML Web Services
4.0.5.

7.2. annotationProcessing Task Attributes

The attributes and elements supported by the Ant task almost the same as for the javac ant task. With only
onerestriction: by default jax-ws annotation processor will be used. There several additional attributesfor
usability improvement:

Attribute
procOnly

Description Required

Control whether annotation pro-|f al se
cessing and compilation is done.
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Attribute Description Required
Canbetrue orfal se. Default
isfal se.

sour cedestdi r Specify where to place proces-|true
sor generated source files. -s
<pat h>

Thelist of source filesto be processed are specified viaanested <sr cdi r > element. That is, a path-like
structure [http://ant.apache.org/manual/using.html#path]. The classpath attribute is a path-like structure
[http://ant.apache.org/manual /using.html#path] and can also be set via nested <cl asspat h> elements.
Before thistask can be used, a<t askdef > element needs to be added to the project as given below:

<t askdef nane="annot ati onProcessi ng"
cl assname="com sun. t ool s. ws. ant . Annot ati onProcessi ngTask" >
<cl asspath refid="jaxws.classpath"/>
</t askdef >

where j axws. cl asspat h is a reference to a path-like structure [http://ant.apache.org/manu-
al/using.html#path], defined elsewhere in the build environment, and contains the list of classes required
by the Jakarta XML Web Servicestools.

7.3. annotationProcessing Task Examples

<annot at i onProcessi ng
destdir="%{buil d. cl asses. hone}"
sour ceDest Di r =" ${bui | d. cl asses. hone}"
srcdir="%{basedir}/src"
includes="*.java"
sour cepat h="${basedir}/src">

<cl asspath refid="jaxws.classpath"/>
</ annot ati onPr ocessi ng>

The above example processes the Java sourcefilesinthe ${ basedi r } / sr c directory and generatesthe
source and classfilesin ${ bui | d. cl asses. hone}. ${ basedi r}/ sr c isdirectory used to search
for source files for multiple annotationProcessing rounds. The classpath is a reference to a path-like
structure [http://ant.apache.org/manual/using.html#path] j axws. cl asspat h, defined elsawherein the
build environment.

<annot at i onProcessi ng
debug="true"
ver bose="true"
destdir="%{buil d. cl asses. hone}"
srcdir="%${basedir}/src""
i ncl udes="**/server/*.java"
sour ceDest Di r =" ${bui | d. cl asses. hone}"
sour cepat h="${basedir}/src">
<cl asspath refid="jaxws.classpath"/>
</ annot ati onPr ocessi ng>

The above example processes the Java source filesin ${ basedi r}/ src/ **/ ser ver, generates the
source and class files in ${ bui | d. cl asses. hone}, compiles with debug information on, prints a
message about what the compiler isdoing. ${ basedi r} / sr ¢ isthe directory used to search for source
filesfor multiple annotationPr ocessing rounds. The classpath isareferenceto apath-like structure [ http://
ant.apache.org/manual/using.html#path] j axws. cl asspat h, defined elsewhere in the build environ-
ment. Thiswill also fork off the annotationPr ocessing process using the default j ava executable.
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7.4. Apt Ant task

For backwards compatibility Apt Ant task still exists, but is marked as deprecated, and can be used with
certain restrictions.

8. apt

Theapt tool provided afacility for programmatically processing the annotations added to Javaby JSR 175
[http://www.jcp.org/en/jsr/detail 71d=175], Metadata Facility for the Java TM Programming Language.
In brief, JSR 175 alows programmers to declare new kinds of structured modifiers that can be associated
with program elements, fields, methods, classes, etc.

The javac completely replaced functionality provided by apt. It was done within implementation of JSR
269 [http://www.jcp.org/en/jsr/detail 7id=269], Pluggable Annotation Processing API. So it's expected
programmers to use javac instead of apt.

Using javac with Jakarta XML Web Services annotation processor will generate portable artifacts used
in Jakarta XML Web Services services.

Be aware that the apt tool and its associated API, com.sun.mirror.\*, are being deprecated in JDK 7.

For more information on this compiler please see Annotation Processing.
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1. Does Jakarta XML Web Services 2.0 support
JAX-RPC 1.X?

No. Although, Jakarta XML Web Services's roots come from JAX-RPC, Jakarta XML Web Servicesisa
completely different component than JAX-RPC.

2. What is the difference between JAX-RPC and
Jakarta XML Web Services ?

One of the main difference between JAX-RPC and Jakarta XML Web Servicesisthe programming model.
A Jakarta XML Web Services based service uses annotations (such @WebService) to declare webservice
endpoints. Use of these annotations obviates the need for deployment descriptors. With Jakarta XML Web
Services, you can have awebservice deployed on a Java EE compliant application server without asingle
deployment descriptor. Apart from these, other additional features (such asynchronous callbacks etc) are
also present.

3. Can a Jakarta XML Web Services and a JAX-
RPC based service co-exist?

4.

Yes.

Is it downloadable from maven repository ?

Y es from https.//maven.java.net/content/reposi tories/rel eases/com/sun/xml/ws.

5. How do I find out which version of the
Eclipse Implementation of XML Web Services
I'm using?

Run the following command
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$ wsgen or wsinport -version

Alternatively, each Jakarta XML Web Services jar has version information in its META-INF/
MANIFEST.MF.

6. How can | change the Web Service address
dynamically for arequest ?

((Bi ndi ngProvi der) proxy) . get Request Cont ext () . put ( Bi ndi ngProvi der . ENDPOl NT_ADDRESS_PROPERTY,
n L. ll) ;

7. How do | do basic authentication in Jakarta
XML Web Services ?

Y ou can do the following:

Hel | oServi ce service = new Hel | oService();

Hel l o proxy = (service.getHelloPort());

((Bi ndi ngProvi der) proxy) . get Request Cont ext () . put ( Bi ndi ngProvi der . USERNAME_PROPERTY,
"userfoo0");

((Bi ndi ngProvi der) proxy) . get Request Cont ext () . put ( Bi ndi ngProvi der . PASSWORD_PROPERTY,
"passbar");

USERNAME_PROPERTY, PASSWORD_ PROPERTY are used primarily for service requests. | think
when you instantiate Service, it fetches WSDL and the server is returning 401. Y ou could try any one of
the following solutions.

» Usejava.net.Authenticator classin your client application.
» Providealocal accessto the WSDL using catalog. There is a catalog sample in the jax-ws distribution.

» Configure web.xml to alow GET requests without authentication

8. Which standards are supported by Eclipse
Implementation of XML Web Services?

» Web Services Addressing 1.0 - Core

» Web Services Addressing 1.0 - SOAP Binding

* Web Services Addressing 1.0 - Metadata

» Web Services Addressing 1.0 - WSDL Binding (RI specific support)
* WS-Addressing - Member Submission

« SOAPlland1.2

* REST and XML/HTTP

134



FAQ

WS- Basic Profile 1.2 and 2.0
WS- Simple SOAP Binding Profile 1.0
WS- Attachment Profile 1.0

MTOM
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This page containsinformation about Eclipse | mplementation of XML Web Services4.0.5 specific features
and extensions:

1. Sending and Receiving SOAP Headers

At times you need a way to send and receive SOAP headers in your message - these headers may not
be defined in the WSDL binding but your application needs to do it anyway. One approach has been
to write a SOAPHandl er to do it, but its more work and is expensive as SOAPHandl er s work on
SOAPMesssage whichisDOM based and Eclipse Implementation of XML Web Servicesruntimewould
need to do conversion from its abstract Message representation to SOAPMessage and vice versa.

Thereis away to do it on the client side by downcasting the proxy to WEBi ndi ngPr ovi der and use
methods on it.

1.1. Sending SOAP Headers

Y ou would downcasting the proxy to W5Bi ndi ngPr ovi der and set the Qut bound headers.

Hel | oServi ce hell oServi ce = new Hel | oService();
Hel | oPort port = hell oService. getHelloPort();
WEBi ndi ngProvi der bp = (WSBi ndi ngProvi der) port;

bp. set Qut boundHeader s(
/1l sinmple string value as a header, |ike stringVal ue
Headers. creat e(new QNanme("si npl eHeader"), "stringVal ue"),
/1 create a header from Jakarta XM. Bi ndi ng obj ect
Headers. creat e(j axbCont ext, nyJaxbQhject));

1.2. Receiving SOAP Headers

Li st <Header > i nboundHeaders = bp. get | nboundHeader s();

2. Message logging

Web Services developers generally need to see SOAP Messages that are transferred between client and
servicefor debugging. There are SOAP Monitorsfor thisjob, but you need modify the client or server code
to use those toals. Eclipse Implementation of XML Web Services provides logging of SOAP messages
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2.1. On the client

Set system property

com sun. xm . ws. transport. http.client. HttpTransportPi pe. dunp=true

2.2. On the server side
Set system property

com sun. xm . ws. transport. http. Ht pAdapt er. dunp=t r ue

3. Propagation of Server-side Stacktrace

Thisis avery useful feature while developing Web Services. Often the soap fault messages for not user
defined faults does not convey enough information about the problem. Eclipse Implementation of XML
Web Services relieves you from digging out the server logs to find out the stacktrace. Whole stacktrace
(including nested exceptions) can be propagated in the SOAP Fault and the complete exception stacktrace
can be made visible to the client as cause of SOAPFaul t Except i on.

3.1. Enabling propagation of Server-side stacktrace

Propagation of Stack trace is off by default. To turn it on for your Web Service Application to send the
complete stack trace, set the system property

com sun. xm . ws. faul t. SOAPFaul t Bui | der . capt ur eSt ackTr ace=t r ue

4. Capture of exception message in faultstring

The soap fault messages has a faultstring which contains the exception message if any received from the
server side. If the customer does not want to display any exception messages from the server side then this
system property can be used to disable that.

4.1. Disabling capture of exception message in fault-
string

The capture of exception message in faultstring is enabled by default. For your Web Service Application
to disable the capture of exception message in faultstring, set the system property to false

com sun. xm . ws. faul t. SOAPFaul t Bui | der. capt ur eExcept i onMessage=f al se
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This document explains the samples that are bundled along with Eclipse Implementation of XML Web
Services 4.0.5.

The samples included with Eclipse Implementation of XML Web Services that is distributed on
GitHub documents how to use Eclipse Implementation of XML Web Services in a non-Jakar-
ta EE servlet container using a proprietary deployment descriptor sun-j axws. xm and serviet
com sun. xm .ws.transport. http. servl et. WsSer vl et. This means that you can these
Eclipse Implementation of XML Web Services applicationsin any servlet container that has been enabled
with Eclipse Implementation of XML Web Services. Applicationsthat use the proprietary DD and servlet
will runin aEclipse Implementation of XML Web Services enabled Jakarta EE servlet container, but they
will be non-portable. If you wish to use these Eclipse Implementation of XML Web Services samplesina
Jakarta EE container in a Jakarta EE portable manner you need to modify them to use the standard Jakarta
EE deployment descriptor; please refer to the Jakarta EE [https://jakarta.ee/specificationg/platform/] or
GlassFish [https://eclipse-eedj.github.io/glassfish/] documentation/samples.

All these samples are tested to run on GlassFish v5.x and on Apache Tomcat 5.x.

1. Directory Structure

This section explains the directory structure of the sanpl es directory in the bundle:

Table 30. List of Samples

Sample Description
docs jax-ws-ri-overview, thisfile
asyncservi ce Demonstrates Eclipse Implementation of XML

Web Services specific endpoint to achieve server
side asynchrony. This sample requires Servlet 3.0
API supported container like GlassFish 5.x.

wsi nmport_clientjar Demonstrates use of -clientjar option of
wsimport.
optional _webxm Demonstratesthe simplified depl oyment of web ser-

vices using Eclipse Implementation of XML Web
Services deployment by not requiring the configu-
ration of web.xml.

fromnsdl - wsaddr essi ng- pol i cy Starting from WSDL shows how to develop aWS-
Addressing enabled endpoint using standardized
Addressing Metadata support.

fronj ava- wsaddr essi ng Starting from Java endpoint how to develop W3C
WS-Addressing endpoint.
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Sample

Description

fromnsdl - wsaddr essi ng

Starting from WSDL shows how to develop aWS-
Addressing endpoint using WS-Addressing WSDL
Binding. Thissample uses non-standard wsdl exten-
sion, &l so see standards based fromwsdl-wsaddress-
ing-policy sample.

fronj ava

Demonstrates how to build, deploy, and invoke a
simple Web service starting from a Java service end-
point implementation using annotations.

fronj avahandl er

Same as fromjava sample but with asimple logging
handler on the client and server.

fromnsdl

Demonstrates how to build, deploy, and invoke a
simple Web service starting from aWSDL using ex-
ternal customizations.

fromwsdl _secure

Same as fromwsdl sample but demonstrates how to
build, deploy, and invoke an HTTPS Web service
and client from aWSDL.

f romnsdl handl er

Same as fromwsdl sample but with asimplelogging
handler on the client and server.

di spat ch Demonstrates how to dynamically invoke web ser-
vice endpoints.
provi der Demonstrates how to build, deploy, and invoke

jakarta.xm .ws. Provi der based Web ser-
vice endpoint.

asyncprovi der

Demonstrates how to build, deploy, and invoke a
server side asynchronous Pr ovi der based Web
service endpoint.

annot ati ons

Same asfromjavabut shows how to specify adiffer-
ent parameter name, operation name, targetName-
space, and other similar features.

async

Demonstrates how to generate async operations in
aclient SEI from a WSDL and invoke it from the
client application.

ef ficient-handl er

Demonstrates efficient handler using
com sun. xm . ws. api . handl er. Messageh
which is an efficient protocol handler.

dfandl er,

external -custom ze

Demonstrates how a client client application can
customize a published WSDL using external bind-
ing file.

ext er nal - net adat a-fronj ava

Demonstrates how to develop web service without
using java annotations - metadata are being provid-
ed with xml descriptors. This allows to expose as
a web service already deployed implementations.
This sample uses fromjava (better to say from java
binary) approach.

ext er nal - net adat a- f r omasdl

Demonstrates how to develop web service without
using java annotations - metadata are being provid-

ed with xml descriptors. This allows to expose as
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Sample

Description

a web service already deployed implementations.
This sample uses fromwsdl approach.

i nline-custom ze

Demonstrates how a client application and server
endpoint can be generated from a WSDL with em-
bedded binding declarations.

mom

Demonstrates how to enable MTOM and swaRef.

ntom | arge

Demonstrates how to transfer large attachments in
streaming fashion using MTOM.

nm om soapl2

Same as mtom sample but shows how to specify
SOAP 1.2 binding.

fronj ava- soapl2

Same as fromjava sample but shows how to specify
SOAP 1.2 binding.

fromnsdl - soapl2

Same as fromwsdl sample but shows how to specify
SOAP 1.2 binding.

suppl ychain Same as fromjava sample but using JavaBeans as
parameter and return types. Also the service can be
built and deployed using Endpoint API.

m nme Demonstrateshow aMIME binding isdefined inthe

WSDL tosendwsdl : part asMIME attachments.
Thisrequiresthat the development model is'starting
from WSDL'.

nm me- 1| ar ge

Demonstrates how to transfer large attachment in
streaming fashion using wsi : swar ef .

wsi nport _cat al og

Demonstratesahow aWSDL and schemaURI'scan
be resolved using catalog mechanism using wsim-
port ant tasks catalog attribute and also using ant's
coretypexm cat al og.

cat al og

Shows the catal og capability on the client side; Cat-
alog is used every time the implementation tries to
access aresource identified by URI that is believed
to contain either a WSDL document or any other
document on which it depends .

restful

Shows an example of a REST Web Service
implemented as a Jakarta XML Web Services
Provi der and accessed via a Jakarta XML Web
ServicesDi spat ch client. The Request usesan
HTTP GET Request Method and uses the Jakarta
XML Web Services MessageCont ext proper-
ties PATH_| NFOand QUERY_STRI NG

st at ef ul

This sample shows the Eclipse Implementation of
XML Web Services's stateful webservice support
feature.

schema_val i dation

This sample demonstrates Eclipse Implementation
of XML Web Servicess validation feature that val-
idates the incoming/outgoing messages are as per
schema
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Sample Description

dual - bi ndi ng This sample demonstrates the Eclipse Implementa-
tion of XML Web Services's featuer to expose the
same service class under SOAP/ HTTP and XM/

HTTP binding.

| ar ge_upl oad This sample demonstrates uploading a large file to
the server.

type_substitution This sample demonstrates type substitution and
sending java types that are not directly referenced
by the WSDL.

xm bi nd_dat asour ce This sample demonstrates a REST based web-

services using XML/ HTTP binding aong with
Provi der /Di spat ch.

2. Prerequisites

Hereisthelist of prerequisites that needs to be met before any of the samples can be invoked:
1. Download Java SE 8 or later. Set JAVA HOME to the Java SE installation directory.

2. Set JAXWS_HOVE to the Eclipse Implementation of XML Web Servicesinstallation directory.

3. Installing Eclipse Implementation of XML
Web Services 4.0.5

» Follow the Installation Instructions from Release Notes.

» Make surethat your container is configured for port 8080 as samples are hardcoded with this port info.
Otherwise, you need to change samplesto use the correct port by replacing '8080" with your port in all
the filesincluded in the sample.

4. Running the sample

Each samplehasar eadne. t xt initsdirectory that details the instructions specific to the sasmple. Each
sample can be built, deployed and invoked using the ANT_HOVE/ bi n/ ant and bui | d. xml ant script
in the root directory of the sample. Each ant script supports the following set of targets:

Target Description

server Builds and deploy the service endpoint WAR
on GlassFish v5.x ingtalation referenced by
$AS_HOVE

server -Dtontat=true Builds and deploy the service endpoint

WAR on Tomcat installation referenced by
$CATALI NA_HOVE

client Builds the client

run Runs the client

Some samples (eg. fromjava, supplychain) can be huilt, deployed using
j akarta. xm . ws. Endpoi nt API. These samples support extratargets:
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Target Description

server-j 2se Builds and deploys the Endpoi nt API based ser-
vice endpoint (doesn't terminate until server-j2se-
stop iscalled)

server-j 2se-stop Stops the Endpoi nt APl based service endpoint
(need to run from a different window)

It is essential for the service endpoint to be deployed on Application Server before clients can be built
because clients use the WSDL exposed from the service endpoint deployed in the Application Server. So
please make sure that your Application Server is either running before the ser ver target isinvoked or
runit after theser ver target isinvoked. Y ou will have to wait afew minutes for the Application Server
to deploy the service endpoint correctly before building the client.

We appreciate your feedback, please send it to metro-dev@eclipse.org [https.//accounts.eclipse.org/mail-
ing-list/metro-dev].
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