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Chapter 1

Introduction

XML[1] is a platform-independent means of representing structured information. XML Web Services use
XML as the basis for communication between Web-based services and clients of those services and inherit
XML’s platform independence. SOAP[Z, 3, 4] describes one such XML based message format and “defines,
using XML technologies, an extensible messaging framework containing a message construct that can be
exchanged over a variety of underlying protocols.”

WSDL[5] is “an XML format for describing network services as a set of endpoints operating on messages
containing either document-oriented or procedure-oriented information.” WSDL can be considered the de-
facto service description language for XML Web Services.

JAX-RPC 1.0[6]] defined APIs and conventions for supporting RPC oriented XML Web Services in the
Java™ platform. JAX-RPC 1.1[I7]] added support for the WS-I Basic Profile 1.0/8] to improve interoperabil-
ity between JAX-RPC implementations and with services implemented using other technologies.

JAX-WS 2.0 (this specification) is a follow-on to JAX-RPC 1.1, extending it as described in the following
sections.

1.1 Goals

Since the release of JAX-RPC 1.0[€], new specifications and new versions of the standards it depends on
have been released. JAX-WS 2.0 relates to these specifications and standards as follows:

JAXB Due primarily to scheduling concerns, JAX-RPC 1.0 defined its own data binding facilities. With
the release of JAXB 1.0[9] there is no reason to maintain two separate sets of XML mapping rules
in the Java™ platform. JAX-WS 2.0 will delegate data binding-related tasks to the JAXB 2.0[10]
specification that is being developed in parallel with JAX-WS 2.0.

JAXB 2.0[10] will add support for Java to XML mapping, additional support for less used XML
schema constructs, and provide bidirectional customization of Java < XML data binding. JAX-
WS 2.0 will allow full use of JAXB provided facilities including binding customization and optional
schema validation.

SOAP 1.2 Whilst SOAP 1.1 is still widely deployed, it’s expected that services will migrate to SOAP 1.2[3,
4] now that it is a W3C Recommendation. JAX-WS 2.0 will add support for SOAP 1.2 whilst requiring
continued support for SOAP 1.1.

October 7, 2005 JAX-WS 2.0 1

[

o <> NS R N )

[ee]

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

29



Chapter 1. Introduction

WSDL 2.0 The W3C is expected to progress WSDL 2.0[[11]] to Recommendation during the lifetime of this 1
JSR. JAX-WS 2.0 will add support for WSDL 2.0 whilst requiring continued support for WSDL 1.1. 2

WS-I Basic Profile 1.1 JAX-RPC 1.1 added support for WS-1 Basic Profile 1.0. WS-I Basic Profile 1.1is 3
expected to supersede 1.0 during the lifetime of this JSR and JAX-WS 2.0 will add support for the 4
additional clarifications it provides. 5

A Metadata Facility for the Java Programming Language (JSR 175) JAX-WS 2.0 will define the use of
Java annotations[[12]] to simplify the most common development scenarios for both clients and servers. 7

Web Services Metadata for the Java Platform (JSR 181) JAX-WS 2.0 will align with and complement s
the annotations defined by JSR 181[13]]. 9

Implementing Enterprise Web Services (JSR 109) The JSR 109[[14] defined j axr pc- mappi ng-info 1o
deployment descriptor provides deployment time Java < WSDL mapping functionality. In conjunc- 1
tion with JSR 181[13], JAX-WS 2.0 will complement this mapping functionality with development 12
time Java annotations that control Java < WSDL mapping. 13

Web Services Security (JSR 183) JAX-WS 2.0 will align with and complement the security APIs defined 14

by JSR 183[15]. 15
JAX-WS 2.0 will improve support for document/message centric usage: 16
Asynchrony JAX-WS 2.0 will add support for client side asynchronous operations. 17

Non-HTTP Transports JAX-WS 2.0 will improve the separation between the XML message format and s
the underlying transport mechanism to simplify use of JAX-WS with non-HTTP transports. 19

Message Access JAX-WS 2.0 will simplify client and service access to the messages underlying an ex- 20
change. 21

Session Management JAX-RPC 1.1 session management capabilities are tied to HTTP. JAX-WS 2.0 will 22

add support for message based session management. 23

JAX-WS 2.0 will also address issues that have arisen with experience of implementing and using JAX-RPC 24
1.0: 25

Inclusion in J2SE JAX-WS 2.0 will prepare JAX-WS for inclusion in a future version of J2SE. Application 26
portability is a key requirement and JAX-WS 2.0 will define mechanisms to produce fully portable 27
clients. 28

Handlers JAX-WS 2.0 will simplify the development of handlers and will provide a mechanism to allow 29
handlers to collaborate with service clients and service endpoint implementations. 30

Versioning and Evolution of Web Services JAX-WS 2.0 will describe techniques and mechanisms to ease a1

the burden on developers when creating new versions of existing services. 32
1.2 Non-Goals 53
The following are non-goals: 34
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1.3. Requirements

Backwards Compatibility of Binary Artifacts Binary compatibility between JAX-RPC 1.x and JAX-WS
2.0 implementation runtimes.

Pluggable data binding JAX-WS 2.0 will defer data binding to JAXBJ[LQ]; it is not a goal to provide a
plug-in API to allow other types of data binding technologies to be used in place of JAXB. However,
JAX-WS 2.0 will maintain the capability to selectively disable data binding to provide an XML based
fragment suitable for use as input to alternative data binding technologies.

SOAP Encoding Support Use of the SOAP encoding is essentially deprecated in the web services com-
munity, e.g., the WS-I Basic Profile8] excludes SOAP encoding. Instead, literal usage is preferred,
either in the RPC or document style.

SOAP 1.1 encoding is supported in JAX-RPC 1.0 and 1.1 but its support in JAX-WS 2.0 runs counter
to the goal of delegation of data binding to JAXB. Therefore JAX-WS 2.0 will make support for SOAP
1.1 encoding optional and defer description of it to JAX-RPC 1.1.

Support for the SOAP 1.2 Encoding[4] is optional in SOAP 1.2 and JAX-WS 2.0 will not add support
for SOAP 1.2 encoding.

Backwards Compatibility of Generated Artifacts JAX-RPC 1.0 and JAXB 1.0 bind XML to Java in dif-
ferent ways. Generating source code that works with unmodified JAX-RPC 1.x client source code is
not a goal.

Support for Java versions prior to J2SE 5.0 JAX-WS 2.0 relies on many of the Java language features
added in J2SE 5.0. It is not a goal to support JAX-WS 2.0 on Java versions prior to J2SE 5.0.

Service Registration and Discovery It is not a goal of JAX-WS 2.0 to describe registration and discovery
of services via UDDI or ebXML RR. This capability is provided independently by JAXR[16].

1.3 Requirements

1.3.1 Relationship To JAXB

JAX-WS describes the WSDL <« Java mapping, but data binding is delegated to JAXBI[L0]. The specifi-
cation must clearly designate where JAXB rules apply to the WSDL < Java mapping without reproducing
those rules and must describe how JAXB capabilities (e.g., the JAXB binding language) are incorporated
into JAX-WS. JAX-WS is required to be able to influence the JAXB binding, e.g., to avoid name collisions
and to be able to control schema validation on serialization and deserialization.

1.3.2 Standardized WSDL Mapping

WSDL is the de-facto service description language for XML Web Services. The specification must specify
a standard WSDL <> Java mapping. The following versions of WSDL must be supported:

» WSDL 1.1[5] as clarified by the WS-I Basic Profileg, [L7]]

« WSDL 2.0[LT} I8, [19]

The standardized WSDL mapping will describe the default WSDL < Java mapping. The default mapping
may be overridden using customizations as described below.
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Chapter 1. Introduction

1.3.3 Customizable WSDL Mapping 1

The specification must provide a standard way to customize the WSDL < Java mapping. The following 2
customization methods will be specified: 3

Java Annotations In conjunction with JAXB[10] and JSR 181[13]], the specification will define a set of 4
standard annotations that may be used in Java source files to specify the mapping from Java artifacts s
to their associated WSDL components. The annotations will support mapping to both WSDL 1.1 and s
WSDL 2.0. 7

WSDL Annotations In conjunction with JAXB[10] and JSR 181[[13]], the specification will define a set of s
standard annotations that may be used either within WSDL documents or as in an external formto o
specify the mapping from WSDL components to their associated Java artifacts. The annotations will 10
support mapping from both WSDL 1.1 and WSDL 2.0. 1

The specification must describe the precedence rules governing combinations of the customization methods. 12

1.3.4 Standardized Protocol Bindings 13
The specification must describe standard bindings to the following protocols: 14

» SOAP 1.1]2] as clarified by the WS-I Basic Profile8, [17] 15

« SOAP 1.2[3, 4] "
The specification must not prevent non-standard bindings to other protocols. 17
1.3.5 Standardized Transport Bindings 18
The specification must describe standard bindings to the following protocols: 19

« HTTP/1.1[20]. 20
The specification must not prevent non-standard bindings to other transports. 21
1.3.6 Standardized Handler Framework 2
The specification must include a standardized handler framework that describes: 23

Data binding for handlers The framework will offer data binding facilities to handlers and will support 24
handlers that are decoupled from the SAAJ API. 25

Handler Context The framework will describe a mechanism for communicating properties between han- 2
dlers and the associated service clients and service endpoint implementations. 27

Unified Response and Fault Handling The handl eResponse and handl eFaul t methods will be uni-  2s
fied and the the declarative model for handlers will be improved. 29
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1.4. Use Cases

1.3.7 Versioning and Evolution

The specification must describe techniques and mechanisms to support versioning of service endpoint inter-
faces. The facilities must allow new versions of an interface to be deployed whilst maintaining compatibility
for existing clients.

1.3.8 Standardized Synchronous and Asynchronous Invocation

There must be a detailed description of the generated method signatures to support both asynchronous and
synchronous method invocation in stubs generated by JAX-WS. Both forms of invocation will support a
user configurable timeout period.

1.3.9 Session Management

The specification must describe a standard session management mechanism including:

Session APIs Definition of a session interface and methods to obtain the session interface and initiate ses-
sions for handlers and service endpoint implementations.

HTTP based sessions The session management mechanism must support HTTP cookies and URL rewrit-
ing.

SOAP based sessions The session management mechanism must support SOAP based session information.

1.4 Use Cases

1.4.1 Handler Framework

1.4.1.1 Reliable Messaging Support

A developer wishes to add support for a reliable messaging SOAP feature to an existing service endpoint.
The support takes the form of a JAX-WS handler.

1.4.1.2 Message Logging

A developer wishes to log incoming and outgoing messages for later analysis, e.g., checking messages using
the WS- testing tools.

1.4.1.3 WS-I Conformance Checking

A developer wishes to check incoming and outgoing messages for conformance to one or more WS-I profiles
at runtime.
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Chapter 1. Introduction

1.5 Conventions

The keywords ‘MUST’, ‘MUST NOT’, ‘REQUIRED’, ‘SHALL’, ‘SHALL NOT’, ‘SHOULD’, ‘SHOULD
NOT’, ‘RECOMMENDED?’, ‘MAY”’, and ‘OPTIONAL in this document are to be interpreted as described
in RFC 2119[21]].

For convenience, conformance requirements are called out from the main text as follows:

< Conformance (Example): Implementations MUST do something.

A list of all such conformance requirements can be found in appendix

Java code and XML fragments are formatted as shown in figure[. Tt

Figure 1.1: Example Java Code
package com exanpl e. hel | o;

public class Hello {
public static void main(String args[]) {
Systemout.println("Hello Wrld");
}

Non-normative notes are formatted as shown below.

Note: This is a note.

This specification uses a number of namespace prefixes throughout; they are listed in Tabldl Il Note that
the choice of any namespace prefix is arbitrary and not semantically significant (see XML InfosetR2]).

Prefix Namespace Notes

env http://mww.w3.0rg/2003/05/soap-envelope A normative XML Schemal23} 24]] document for
the http://www.w3.0rg/2003/05/soap-envelope
namespace can be found at
http://www.w3.0rg/2003/05/soap-envelope.

xsd http://www.w3.0rg/2001/XMLSchema The namespace of the XML schema[23, 24]
specification

wsdl http://schemas.xmlsoap.org/wsdl/ The namespace of the WSDL schema[5]]

soap http://schemas.xmlsoap.org/wsdl/soap/ The namespace of the WSDL SOAP binding
schemall23,, 24]]

jaxb http://java.sun.com/xml/ns/jaxb The namespace of the JAXB [9] specification

jaxws  http://java.sun.com/xml/ns/jaxws The namespace of the JAX-WS specification

Table 1.1: Prefixes and Namespaces used in this specification.

Namespace names of the general form *http://example.org/...
cation or context-dependent URIs (see RFC 2396[20]).

and ‘http://fexample.com/...” represent appli-

All parts of this specification are normative, with the exception of examples, notes and sections explicitly
marked as ‘Non-Normative’.
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Chapter 2

WSDL 1.1 to Java Mapping

This chapter describes the mapping from WSDL 1.1 to Java. This mapping is used when generating web
service interfaces for clients and endpoints from a WSDL 1.1 description.

< Conformance (WSDL 1.1 support): Implementations MUST support mapping WSDL 1.1 to Java.

The following sections describe the default mapping from each WSDL 1.1 construct to the equivalent Java
construct. In WSDL 1.1, the separation between the abstract port type definition and the binding to a
protocol is not complete. Bindings impact the mapping between WSDL elements used in the abstract port
type definition and Java method parameters. SectionZ8l describes binding dependent mappings.

An application MAY customize the mapping using embedded binding declarations (see section B.3)) or an
external binding file (see sectionB.4).

< Conformance (Customization required): Implementations MUST support customization of the WSDL
1.1 to Java mapping using the JAX-WS binding language defined in chapteri8

In order to enable annotations to be used at runtime for method dispatching and marshalling, this spec-
ification requires generated Java classes and interfaces to be annotated with the Web service annotations
described in section The annotations present on a generated class MUST faithfully reflect the informa-
tion in the WSDL document(s) that were given as input to the mapping process, as well as the customizations
embedded in them and those specified via any external binding files.

& Conformance (Annotations on generated classes): The values of all the properties of all the generated
annotations MUST be consistent with the information in the source WSDL document and the applicable
external binding files.

2.1 Definitions

A WSDL document has a root wsdl : defi ni ti ons element. A wsdl : definitions element and its
associated t ar get Nanespace attribute is mapped to a Java package. JAXB[10] (see appendix D) defines
a standard mapping from a namespace URI to a Java package name. By default, this algorithm is used to
map the value of awsdl : def i ni ti ons element’s t ar get Nanespace attribute to a Java package name.

< Conformance (Defi nitions mapping): In the absence of customizations, the Java package name is mapped
from the value of a wsdl : defi ni ti ons element’s t ar get Namespace attribute using the algorithm de-
fined by JAXB[10].
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Chapter 2. WSDL 1.1 to Java Mapping

An application MAY customize this mapping using the j axws: package binding declaration defined in
section B.7.11

No specific authoring style is required for the input WSDL document; implementations should support
WSDL that uses the WSDL and XML Schema import directives.

& Conformance (WSDL and XML Schemaimport directives): Implementations MUST support the WS-I
Basic Profile 1.1[17]] defined mechanisms (See R2001, R2002, and R2003) for use of WSDL and XML
Schema import directives.

2.1.1 Extensibility

WSDL 1.1 allows extension elements and attributes to be added to many of its constructs. JAX-WS specifies
the mapping to Java of the extensibility elements and attributes defined for the SOAP and MIME bindings.
JAX-WS does not address mapping of any other extensibility elements or attributes and does not provide
a standard extensibility framework though which such support could be added in a standard way. Future
versions of JAX-WS might add additional support for standard extensions as these become available.

< Conformance (Optional WSDL extensions): An implementation MAY support mapping of additional
WSDL extensibility elements and attributes not described in JAX-WS.

Note that such support may limit interoperability and application portability.

2.2 Port Type

A WSDL port type is a named set of abstract operation definitions. A wsdl : port Type element is mapped
to a Java interface in the package mapped from the wsdl : def i ni ti ons element (see section Z1l for a
description of wsdl : defi ni ti ons mapping). A Java interface mapped from a wsdl : port Type is called
a Service Endpoint Interface or SEI for short.

< Conformance (SEI naming): In the absence of customizations, the name of an SEI MUST be the value of
the nane attribute of the corresponding wsdl : por t Type element mapped according to the rules described
in section

An application MAY customize this mapping using the j axws: cl ass binding declaration defined in section
5. (.2
< Conformance (j avax. j ws. WebSer vi ce required): A mapped SEI MUST be annotated with aj avax-

. j ws. WebSer vi ce annotation.

An SEI contains Java methods mapped from the wsdl : oper ati on child elements of the corresponding
wsdl : port Type, see section 3 for further details on wsdl : oper at i on mapping. WSDL 1.1 does not
support port type inheritance so each generated SEI will contain methods for all operations in the corre-
sponding port type.

2.3 Operation

Each wsdl : operati oninawsdl : port Type is mapped to a Java method in the corresponding Java ser-
vice endpoint interface.
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2.3. Operation

< Conformance (Method naming): In the absence of customizations, the name of a mapped Java method
MUST be the value of the nane attribute of the wsdl : oper at i on element mapped according to the rules
described in section

An application MAY customize this mapping using the j axws: met hod binding declaration defined in sec-
tion

& Conformance (j avax. j ws. WebMet hod required): A mapped Java method MUST be annotated with a
j avax. j ws. WebMet hod annotation. The annotation MAY be omitted if all its properties would have the
default values.

The WS-I Basic Profile[L7]] R2304 requires that operations withinawsdl : por t Type have unique values for
their name attribute so mapping of WS-1 compliant WSDL descriptions will not generate Java interfaces with
overloaded methods. However, for backwards compatibility, JAX-WS supports operation name overloading
provided the overloading does not cause conflicts (as specified in the Java Language SpecificationP3]) in
the mapped Java service endpoint interface declaration.

< Conformance (Transmission primitive support): An implementation MUST support mapping of opera-
tions that use the one- way and r equest - r esponse transmission primitives.

{ Conformance (Usingj avax. j ws. OneWy): A Java method mapped from a one-way operation MUST
be annotated with aj avax. j ws. OneWay annotation.

Mapping of noti fi cati onandsolicit-response operations is out of scope.

2.3.1 Message and Part

Each wsdl : oper ati on refers to one or more wsdl : nessage elements via child wsdl : i nput, wsdl -
:out put, and wsdl : f aul t elements that describe the input, output, and fault messages for the operation
respectively. Each operation can specify one input message, zero or one output message, and zero or more
fault messages.

Fault messages are mapped to application specific exceptions (see sectionZ5). The contents of input and
output messages are mapped to Java method parameters using two different styles: non-wrapper style and
wrapper style. The two mapping styles are described in the following subsections. Note that the binding of
a port type can affect the mapping of that port type to Java, see section 2.8l for details.

{ Conformance (Usingj avax. j ws. SOAPBi ndi ng): An SEI mapped from a port type that is bound using
the WSDL SOAP binding MUST be annotated with a j avax. j ws. SOAPBI ndi ng annotation describing
the choice of style, encoding and parameter style. The annotation MAY be omitted if all its properties would
have the default values (i.e. document/literal/wrapped).

& Conformance (Usingj avax. j ws. WebPar am). Generated Java method parameters MUST be annotated
with aj avax. j ws. WebPar amannotation. If the style is rpc or if the style is Document and the parameter
style is BARE then the part Nanme element of j avax. j ws. WebPar am MUST refer to the wsdl : part
name of the parameter.

{ Conformance (Usingj avax. j ws. WebResul t ): Generated Java methods MUST be annotated with a
j avax. j ws. WebResul t annotation. If the style is rpc or if the style is Document and the parameter style
is BARE then the par t Nare element of j avax. j ws. WebResul t MUST refer to the wsdl : part name of
the parameter. The annotation MAY be omitted if all its properties would have the default values.
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Chapter 2. WSDL 1.1 to Java Mapping

2.3.1.1 Non-wrapper Style

A wsdl : nessage is composed of zero or more wsdl : part elements. Message parts are classified as
follows:

i n The message part is present only in the operation’s input message.

out The message part is present only in the operation’s output message.

i n/ out The message part is present in both the operation’s input message and output message.

Two parts are considered equal if they have the same values for their nane attribute and they reference
the same global element or type. Using non-wrapper style, message parts are mapped to Java parameters
according to their classification as follows:

i n The message part is mapped to a method parameter.

out The message part is mapped to a method parameter using a holder class (see section Z3.3)) or is mapped
to the method return type.

i n/ out The message part is mapped to a method parameter using a holder class.

< Conformance (Non-wrapped parameter naming): In the absence of any customizations, the name of a
mapped Java method parameter MUST be the value of the narre attribute of the wsdl : par t element mapped
according to the rules described in sections 2.8 and Z8.711

An application MAY customize this mapping using the j axws: par anet er binding declaration defined in
section B.7.3

Section 232 defines rules that govern the ordering of parameters in mapped Java methods and identification
of the part that is mapped to the method return type.

2.3.1.2 Wrapper Style

A WSDL operation qualifies for wrapper style mapping only if the following criteria are met:

(i) The operation’s input and output messages (if present) each contain only a single part

(ii) The input message part refers to a global element declaration whose localname is equal to the opera-
tion name

(iii) The output message part refers to a global element declaration

(iv) The elements referred to by the input and output message parts (henceforth referred to as wrapper
elements) are both complex types defined using the xsd: sequence compositor

(v) The wrapper elements only contain child elements, they must not contain other structures such as
wildcards (element or attribute), xsd: choi ce, substitution groups (element references are not per-
mitted) or attributes; furthermore, they must not be nillable.

{ Conformance (Default mapping mode): Operations that do not meet the criteria above MUST be mapped
using non-wrapper style.
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2.3. Operation

In some cases use of the wrapper style mapping can lead to undesirable Java method signatures and use of
non-wrapper style mapping would be preferred.

< Conformance (Disabling wrapper style): Animplementation MUST support use of the j axws: enabl e-
W apper St yl e binding declaration to enable or disable the wrapper style mapping of operations (see sec-

tionB73J).

Using wrapper style, the child elements of the wrapper element (henceforth called wrapper children) are
mapped to Java parameters, wrapper children are classified as follows:

i n The wrapper child is only present in the input message part’s wrapper element.

out The wrapper child is only present in the output message part’s wrapper element.

i n/ out The wrapper child is present in both the input and output message part’s wrapper element.

Two wrapper children are considered equal if they have the same local name, the same XML schema type
and the same Java type after mapping (see section 24 for XML Schema to Java type mapping rules). The
mapping depends on the classification of the wrapper child as follows:

i n The wrapper child is mapped to a method parameter.

out The wrapper child is mapped to a method parameter using a holder class (see section Z3.3) or is
mapped to the method return value.

i n/ out The wrapper child is mapped to a method parameter using a holder class.

< Conformance (Wrapped parameter naming): In the absence of customization, the name of a mapped Java
method parameter MUST be the value of the local name of the wrapper child mapped according to the rules
described in sections 28 and 2811

An application MAY customize this mapping using the j axws: par anet er binding declaration defined in
section B.7.3

< Conformance (Parameter name clash): If the mapping results in two Java parameters with the same name
and one of those parameters is not mapped to the method return type, see section then this is reported as
an error and requires developer intervention to correct, either by disabling wrapper style mapping, modifying
the source WSDL or by specifying a customized parameter name mapping.

2.3.1.3 Example

Figure 211 shows a WSDL extract and the Java method that results from using wrapper and non-wrapper
mapping styles. For readability, annotations are omitted.

2.3.2 Parameter Order and Return Type

A wsdl : oper at i on element may have a par amet er Or der attribute that defines the ordering of parame-
ters in a mapped Java method as follows:
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Chapter 2. WSDL 1.1 to Java Mapping

coO~NO O WN -

14

<l-- WBDL extract -->
<t ypes>
<xsd: el ement nanme="set Last TradePrice">
<xsd: conpl exType>
<xsd: sequence>
<xsd: el ement name="ticker Synbol " type="xsd:string"/>
<xsd: el ement name="I| ast TradePrice" type="xsd:float"/>
</ xsd: sequence>
</ xsd: conpl exType>
</ xsd: el ement >

<xsd: el ement name="set Last Tr adePri ceResponse" >
<xsd: conpl exType>
<xsd: sequence/ >
</ xsd: conpl exType>
</ xsd: el emrent >
</types>

<nessage nane="set Last TradePrice">
<part name="set Last TradePri ce"
el ement ="t ns: set Last TradePrice"/ >
</ message>

<nessage nane="set Last TradePri ceResponse" >
<part name="set Last TradePri ceResponse"
el ement ="t ns: set Last Tr adePri ceResponse"/ >
</ message>

<port Type nane="St ockQuot eUpdat er" >
<operation nane="set Last TradePri ce" >
<i nput nessage="tns:setlLast TradePrice"/>
<out put message="tns: set Last TradePri ceResponse"/ >
</ operati on>
</ port Type>

/1 non-w apper style mapping
Set Last TradePri ceResponse set Last TradePri ce(
Set Last TradePri ce set Last TradePri ce);
/'l wrapper style mapping
voi d setlLast TradePrice(String tickerSynbol, float |astTradePrice);

Figure 2.1: Wrapper and non-wrapper mapping styles

JAX-WS 2.0 October 7, 2005



2.3. Operation

» Message parts are either listed or unlisted. If the value of a wsdl : part element’s nane attribute is
present in the par anet er Or der attribute then the part is listed, otherwise it is unlisted.

Note: R2305 in WS-I Basic Profile 1.1 [[17]] requires that if the parameterOrder attribute is present
then at most one part may be unlisted. However, the algorithm outlined in this section supports
WSDLs that do not conform with this requirement.

» Parameters that are mapped from message parts are either listed or unlisted. Parameters that are
mapped from listed parts are listed; parameters that are mapped from unlisted parts are unlisted.

» Parameters that are mapped from wrapper children (wrapper style mapping only) are unlisted.

« Listed parameters appear first in the method signature in the order in which their corresponding parts
are listed in the par anmet er Or der attribute.

 Unlisted parameters either form the return type or follow the listed parameters
» The return type is determined as follows:

Non-wrapper style mapping Only parameters that are mapped from parts in the abstract output mes-
sage may form the return type, parts from other messages (see e.g. section Z6.2.1) do not qual-
ify. If there is a single unlisted out part in the abstract output message then it forms the method
return type, otherwise the return type is voi d.

Wrapper style mapping If there is a single out wrapper child then it forms the method return type,
if there is an out wrapper child with a local name of “return” then it forms the method return
type, otherwise the return type is voi d.

» Unlisted parameters that do not form the return type follow the listed parameters in the following
order:

1. Parameters mapped fromi n andi n/ out parts appear in the same order the corresponding parts
appear in the input message.

2. Parameters mapped fromi n andi n/ out wrapper children (wrapper style mapping only) appear
in the same order as the corresponding elements appear in the wrapper.

3. Parameters mapped from out parts appear in the same order the corresponding parts appear in
the output message.

4. Parameters mapped from out wrapper children (wrapper style mapping only) appear in the same
order as the corresponding wrapper children appear in the wrapper.

2.3.3 Holder Class

Holder classes are used to support out and i n/ out parameters in mapped method signatures. They provide
a mutable wrapper for otherwise immutable object references. JAX-WS defines a generic holder class
(j avax. xm . ws. Hol der <T>) that can be used for any Java class.

Parameters whose XML data type would normally be mapped to a Java primitive type (e.g., xsd: i nt to
i nt) are instead mapped to a Hol der whose type parameter is bound to the Java wrapper class correspond-
ing to the primitive type. E.g., an out or i n/ out parameter whose XML data type would normally be
mapped to a Java i nt is instead mapped to Hol der <j ava. | ang. | nt eger >.

< Conformance (Use of Hol der ): Implementations MUST map out and i n/ out method parameters us-
ing j avax. xnl . ws. Hol der <T>, with the exception of a out part that has been mapped to the method’s
return type.
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Chapter 2. WSDL 1.1 to Java Mapping

2.3.4 Asynchrony

In addition to the synchronous mapping of wsdl : oper at i on described above, a client side asynchronous
mapping is also supported. It is expected that the asynchronous mapping will be useful in some but not
all cases and therefore generation of the client side asynchronous methods should be optional at the users
discretion.

< Conformance (Asynchronous mapping required): An implementation MUST support the asynchronous
mapping.

< Conformance (Asynchronous mapping option): An implementation MUST support use of the j axws-
: enabl eAsyncMappi ng binding declaration defined in sectionB.Z.3]to enable and disable the asynchronous

mapping.

Editors Note 2.1 JSR-181 currently does not define annotations that can be used to mark a method as being
asynchronous.

2.3.4.1 Standard Asynchronous Interfaces

The following standard interfaces are used in the asynchronous operation mapping:

javax. xnml . ws. Response A generic interface that is used to group the results of a method invocation
with the response context. Response extends Fut ur e<T> to provide asynchronous result polling
capabilities.

javax. xm . ws. AsyncHandl er A generic interface that clients implement to receive results in an asyn-
chronous callback.

2.3.4.2 Operation

Each wsdl : oper ati on is mapped to two additional methods in the corresponding service endpoint inter-
face:

Polling method A polling method returns a typed Response<ResponseBean> that may be polled using
methods inherited from Fut ur e<T> to determine when the operation has completed and to retrieve
the results. See below for further details on ResponseBean.

Callback method A callback method takes an additional final parameter that is an instance of a typed
AsyncHandl er <ResponseBean> and returns a wildcard Fut ur e<?> that may be polled to determine
when the operation has completed. The object returned from Fut ur e<?>. get () has no standard
type. Client code should not attempt to cast the object to any particular type as this will result in
non-portable behavior.

& Conformance (Asynchronous method naming): In the absence of customizations, the name of the polling
and callback methods MUST be the value of the nane attribute of the wsdl : oper at i on suffixed with
“Async” mapped according to the rules described in sections Z8and 2811

< Conformance (Asynchronous parameter naming): The name of the method parameter for the callback
handler MUST be “asyncHandler”. Parameter name collisions require user intervention to correct, see

section Z8.11
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2.3. Operation

An application MAY customize this mapping using the j axws: met hod binding declaration defined in sec-

tion

< Conformance (Failed method invocation): If there is any error prior to invocation of the operation, an
implementation MUST throw a WebSer vi ceExcept i on?.

2.3.4.3 Message and Part

The asynchronous mapping supports both wrapper and non-wrapper mapping styles, but differs in how it
maps out and i n/ out parts or wrapper children:

in The part or wrapper child is mapped to a method parameter as described in section 2311
out The part or wrapper child is mapped to a property of the response bean (see below).

infout The part or wrapper child is mapped to a method parameter (no holder class) and to a property of the
response bean.

2.3.4.4 Response Bean

A response bean is a mapping of an operation’s output message, it contains properties for each out and
i n/ out message part or wrapper child.

¢ Conformance (Response bean naming): In the absence of customizations, the name of a response bean
MUST be the value of the narne attribute of the wsdl : oper at i on suffixed with “Response” mapped ac-
cording to the rules described in sections 228 and 22811

A response bean is mapped from a global element declaration following the rules described in section 24
The global element declaration is formed as follows (in order of preference):

« If the operation’s output message contains a single part and that part refers to a global element decla-
ration then use the referenced global element.

 Synthesize a global element declaration of a complex type defined using the xsd: sequence com-
positor. Each output message part is mapped to a child of the synthesized element as follows:

— Each global element referred to by an output part is added as a child of the sequence.

— Each part that refers to a type is added as a child of the sequence by creating an element in no
namespace whose localname is the value of the nane attribute of the wsdl : part element and
whose type is the value of the t ype attribute of the wsdl : part element

If the resulting response bean has only a single property then the bean wrapper should be discarded in method
signatures. In this case, if the property is a Java primitive type then it is boxed using the Java wrapper type
(e.g. i nt tol nt eger) to enable its use with Response.

Errors that occur during the invocation are reported when the client attempts to retrieve the results of the operation, see section

2323
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Chapter 2. WSDL 1.1 to Java Mapping

2.3.45 Faults

Mapping of WSDL faults to service specific exceptions is identical for both asynchronous and synchronous
cases, section Z5ldescribes the mapping. However, mapped asynchronous methods do not throw service spe-
cific exceptions directly. Instead a j ava. util. concurrent. Executi onExcepti on is thrown when a
client attempts to retrieve the results of an asynchronous method invocation via the Response. get method.

< Conformance (Asynchronous fault reporting): A WSDL fault that occurs during execution of an asyn-
chronous method invocation MUST be mapped to a j ava. util. concurrent. Executi onException
thrown when the client calls Response. get .

Response is a static generic interface whose get method cannot throw service specific exceptions. Instead
of throwing a service specific exception, a Response instance throws an Execut i onExcepti on whose
cause is set to an instance of the service specific exception mapped from the corresponding WSDL fault.

< Conformance (Asychronous fault cause): An Execut i onExcept i on that is thrown by the get method
of Response as a result of a WSDL fault MUST have as its cause the service specific exception mapped
from the WSDL fault, if there is one, otherwise the Pr ot ocol Except i on mapped from the WSDL fault

(see&2).

2.3.4.6 Mapping Examples

Figure 22 shows an example of the asynchronous operation mapping. Note that the mapping uses Fl oat
instead of a response bean wrapper (Get Pri ceResponse) since the synthesized global element declaration
for the operations output message (lines 17-24) maps to a response bean that contains only a single property.

2.3.4.7 Usage Examples

 Synchronous use.

1 Service service = ...;
2 StockQuote quoteService = (StockQuote)service. getPort(portNane);
3 Float quote = quoteService.getPrice(ticker);

 Asynchronous polling use.

Service service = ...;
St ockQuot e quot eServi ce = (St ockQuot e)service. get Port (port Nane);
Response<Fl| oat > response = quoteService. getPriceAsync(ticker);
while (!response.isbDone()) {

/1 do something while we wait

}

Fl oat quote = response.get();

~No ok WN

» Asynchronous callback use.

cl ass MyPriceHandl er inpl ements AsyncHandl er <Fl oat > {

1
2 C.
3 public voi d handl eResponse( Response<Fl oat > response) {
4 Fl oat price = response.get();
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2.3. Operation

CO~NO O WN P

<l-- WBDL extract -->
<nessage nane="getPrice">

<part name="ticker" type="xsd:string"/>
</ message>

<nessage nane="get Pri ceResponse" >
<part name="price" type="xsd:float"/>
</ message>

<port Type nane="St ockQuote" >
<operation nane="getPrice">
<i nput nessage="tns:getPrice"/>
<out put message="tns: get Pri ceResponse"/>
</ oper ati on>
</ port Type>

<l-- Synthesized response bean el enent -->
<xsd: el emrent nane="get Pri ceResponse" >
<xsd: conpl exType>
<xsd: sequence>
<xsd: el enent nane="price" type="xsd:float"/>
</ xsd: sequence>
</ xsd: conpl exType>
</ xsd: el enent >

/1 synchronous nappi ng

@\ébServi ce

public interface StockQuote {
float getPrice(String ticker);

}

/'l asynchronous nappi ng
@\bSer vi ce
public interface StockQuote {
float getPrice(String ticker);
Response<Fl| oat > get Pri ceAsync(String ticker);
Fut ure<?> getPriceAsync(String ticker, AsyncHandl er <Fl oat >);

Figure 2.2: Asynchronous operation mapping
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/1 do sonmething with the result

}

o0 N O O
—

9 Service service = ...;

10 StockQuote quoteService = (StockQuote)service. getPort(portNane);
11  MPriceHandl er nyPriceHandl er = new MyPri ceHandl er () ;

12 quoteService.getPriceAsync(ticker, nyPriceHandl er);

2.4 Types

Mapping of XML Schema types to Java is described by the JAXB 2.0 specification[L0]]. The contents of a
wsdl : t ypes section is passed to JAXB along with any additional type or element declarations (e.g., see
section Z3.4)) required to map other WSDL constructs to Java. E.g., section 3.4 defines an algorithm
for synthesizing additional global element declarations to provide a mapping from WSDL operations to
asynchronous Java method signatures.

JAXB supports mapping XML types to either Java interfaces or classes. By default JAX-WS uses the class
based mapping of JAXB but also allows use of the interface based mapping.

< Conformance (JAXB class mapping): In the absence of user customizations, an implementation MUST
use the JAXB class based mapping with gener at evVal ueC ass set to t r ue and gener at ekl enent -
Cl ass set to f al se when mapping WSDL types to Java.

{ Conformance (JAXB customization use): An implementation MUST support use of JAXB customiza-
tions during mapping as detailed in section

< Conformance (JAXB customization clash): To avoid clashes, if a user customizes the mapping, an im-
plementation MUST NOT add the default class based mapping customizations.

In addition, for ease of use, JAX-WS strips any JAXBEIl ement <T> wrapper off the type of a method pa-
rameter if the normal JAXB mapping would result in one?. E.g. a parameter that JAXB would map to
JAXBEI enent <I nt eger > is instead be mapped to | nt eger.

JAXB provides support for the SOAP MTOMI[26]/XOP[27]] mechanism for optimizing transmission of bi-
nary data types. JAX-WS provides the MIME processing required to enable JAXB to serialize and de-
serialize MIME based MTOM/XOP packages. The contract between JAXB and an MTOM/XOP pack-
age processor is defined by the j avax. xm . bi nd. At t achment Mar shal | er and j avax. xmi . bi nd-
. Attachment Unmar shal | er classes. A JAX-WS implementation can plug into it by registering its
own At t achnent Mar shal | er and At t achnment Unmar shal | er at runtime using the set At t achnent -
Unmar shal | er method of j avax. xni . bi nd. Unmar shal | er (resp. the set Att achnent Mar shal | er
method of j avax. xml . bi nd. Mar shal | er).

2.5 Fault

Awsdl : faul t element is mapped to a Java exception.

& Conformance (j avax. xm . ws. WebFaul t required): A mapped exception MUST be annotated with a
javax. xnml . ws. WebWebFaul t annotation.

2 JAXB maps an element declaration to a Java instance that implements JAX BElement.
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2.6. Binding

< Conformance (Exception naming): In the absence of customizations, the name of a mapped exception
MUST be the value of the nane attribute of the wsdl : message referred to by the wsdl : f aul t element
mapped according to the rules in sections Z8 and 22871

An application MAY customize this mapping using the j axws: cl ass binding declaration defined in section
o, (.4

Multiple operations within the same service can define equivalent faults. Faults defined within the same
service are equivalent if the values of their message attributes are equal.

< Conformance (Fault equivalence): An implementation MUST map equivalent faults within a service to a
single Java exception class.

Awsdl : faul t element refers to a wsdl : nessage that contains a single part. The global element decla-
ration? referred to by that part is mapped to a Java bean, henceforth called a fault bean, using the mapping
described in section 224l An implementation generates a wrapper exception class that extends j ava. | ang-
. Except i on and contains the following methods:

WrapperException( St ri ng nessage, FaultBean faul t1nfo) A constructor where WrapperExcep-
tion is replaced with the name of the generated wrapper exception and FaultBean is replaced by the
name of the generated fault bean.

WrapperException( St ri ng nessage, FaultBean faul t1nfo, Throwabl e cause) A constructor
where WrapperException is replaced with the name of the generated wrapper exception and FaultBean
is replaced by the name of the generated fault bean. The last argument, cause, may be used to convey
protocol specific fault information, see sectionE.4.11

FaultBean get Faul t I nf o() Getter to obtain the fault information, where FaultBean is replaced by the

name of the generated fault bean.

The WrapperException class is annotated using the WebFaul t annotation (see section [Z2) to capture the
local and namespace name of the global element mapped to the fault bean.

Two wsdl : faul t child elements of the same wsdl : oper at i on that indirectly refer to the same global
element declaration are considered to be equivalent since there is no interoperable way of differentiating
between their serialized forms.

< Conformance (Fault equivalence): At runtime an implementation MAY map a serialized fault into any
equivalent Java exception.

2.5.1 Example

Figure Z3Ishows an example of the WSDL fault mapping described above.

2.6 Binding

The mapping from WSDL 1.1 to Java is based on the abstract description of a wsdl : port Type and its
associated operations. However, the binding of a port type to a protocol can introduce changes in the

3WS-I Basic Profi |e[l7] R2205 requires parts to refer to elements rather than types.
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22

<l-- WBDL extract -->
<t ypes>
<xsd: schema t ar get Nanespace="...">
<xsd: el ement nane="faultDetail ">
<xsd: conpl exType>
<xsd: sequence>

<xsd: el enent nane="nmj or Code" type="xsd:int"/>
<xsd: el emrent nane="m nor Code" type="xsd:int"/>

</ xsd: sequence>
</ xsd: conpl exType>
</ xsd: el ement >
</ xsd: schema>
</types>

<nessage nane="operati onException">

<part name="faultDetail" elenment="tns:faultDetail"/>

</ message>

<port Type nane="St ockQuot eUpdat er" >
<operation nane="set Last TradePri ce" >
<input .../>
<output .../>
<fault name="operati onException"
nmessage="t ns: oper ati onExcepti on"/ >
</ operati on>
</ port Type>

/1 fault mapping

@\ébFaul t (name="faul tDetail", targetNamespace="...")

cl ass Operati onException extends Exception {

Qper ati onException(String nmessage, FaultDet ai
Qper ati onException(String nmessage, FaultDet ai

Thr owabl e cause) {...}
Faul tDetail getFaultlnfo() {...}

Figure 2.3: Fault mapping

JAX-WS 2.0

faultinfo) {...}
faul t1nfo,
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2.6. Binding

mapping — this section describes those changes in the general case and specifically for the mandatory WSDL
1.1 protocol bindings.

< Conformance (Required WSDL extensions): An implementation MUST support mapping of the WSDL
1.1 specified extension elements for the WSDL SOAP and MIME bindings.

2.6.1 General Considerations

R2209 in WS-1 Simple SOAP Binding Profile 1.1)28]] recommends that all parts of a message be bound but
does not require it.

¢ Conformance (Unbound message parts): To preserve the protocol independence of mapped operations,
an implementation MUST NOT ignore unbound message parts when mapping from WSDL 1.1 to Java.
Instead an implementation MUST generate binding code that ignores i n and i n/ out parameters mapped
from unbound parts and that presents out parameters mapped from unbound parts as nul | .

2.6.2 SOAP Binding

This section describes changes to the WSDL 1.1 to Java mapping that may result from use of certain SOAP
binding extensions.

2.6.2.1 Header Binding Extension

A soap: header element may be used to bind a part from a message to a SOAP header. As clarified by
R2208 in WS-I Basic Profile 1.1[17], the part may belong to either the message bound by the soap: body
or to a different message:

« If the part belongs to the message bound by the soap: body then it is mapped to a method parameter
as described in section Such a part is always mapped using the non-wrapper style.

« If the part belongs to a different message than that bound by the soap: body then it may optionally
be mapped to an additional method parameter. When mapped to a parameter, the part is treated as an
additional unlisted part for the purposes of the mapping described in section This additional part
does not affect eligibility for wrapper style mapping of the message bound by the soap: body (see
section Z23.7); the additional part is always mapped using the non-wrapper style.

Note that the order of headers in a SOAP message is independent of the order of soap: header elements
in the WSDL binding — see R2751 in WS-I Basic Profile 1.0[8]. This causes problems when two or more
headers with the same qualified name are present in a message and one or more of those headers are bound
to a method parameter since it is not possible to determine which header maps to which parameter.

< Conformance (Duplicate headers in binding): When mapping, an implemention MUST report an error
if the binding of an operation includes two or more soap: header elements that would result in SOAP
headers with the same qualified name.

< Conformance (Duplicate headers in message): An implementation MUST generate a runtime error if,

during unmarshalling, there is more than one instance of a header whose qualified name is mapped to a
method parameter.
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Chapter 2. WSDL 1.1 to Java Mapping

2.6.3 MIME Binding

The presence of a m ne: nul ti part Rel at ed binding extension element as a child of a wsdl : i nput or
wsdl : out put elementinawsdl : bi ndi ng indicates that the corresponding messages may be serialized as
MIME packages. The WS-1 Attachments Profile[29] describes two separate attachment mechanisms, both
based on use of the WSDL 1.1 MIME binding][l5]]:

wsi ap: swaRef A schema type that may be used in the abstract message description to indicate a reference
to an attachment.

m me: cont ent A binding construct that may be used to bind a message part to an attachment.

JAXBI10] describes the mapping from the WS-I defined wsi ap: swar ef schema type to Java and, since
JAX-WS inherits this capability, it is not discussed further here. Use of the mi me: cont ent construct is
outside the scope of JAXB mapping and the following subsection describes changes to the WSDL 1.1 to
Java mapping that results from its use.

2.6.3.1 m ne: cont ent

Message parts are mapped to method parameters as described in section regardless of whether the part
is bound to the SOAP message or to an attachment. JAXB rules are used to determine the Java type of
message parts based on the XML schema type referenced by the wsdl : part. However, when a message
part is bound to a MIME part (using the ni me: cont ent element of the WSDL MIME binding) additional
information is available that provides the MIME type of the data and this can optionally be used to narrow
the default JAXB mapping.

¢ Conformance (Use of MIME type information): An implementation MUST support using the j axws-
: enabl eM MECont ent binding declaration defined in section[B.ZH to enable or disable the use of the
additional metadata in i me: cont ent elements when mapping from WSDL to Java.

JAXB defines a mapping between MIME types and Java types. When a part is bound using one or more
nm me: cont ent elements* and use of the additional metadata is enabled then the JAXB mapping is cus-
tomized to use the most specific type allowed by the set of MIME types described for the part in the binding.
The case where the parameter mode is | NOUT and is bound to different mime bindings in the input and
output messages using the ni ne: cont ent element MUST also be treated in the same way as described
above. Please refer to appendix H in the JAXB 2.0 specification [10] for details of the type mapping.

Parts bound to MIME using the ni me: cont ent WSDL extension are considered as additional unlisted parts
for the purposes of the mapping described in section These additional parts do not affect eligibility for
wrapper style mapping of the message bound by the soap: body; additional parts are always mapped using
the non-wrapper style.

Figure 4] shows an example WSDL and two mapped interfaces: one without using the ni me: cont ent
metadata, the other using the additional metadata to narrow the binding. Note that in the latter the type of
the cl ai nPhot o method parameter is | mage rather than the default byt e[ ] .

< Conformance (MIME type mismatch): On receipt of a message where the MIME type of a part does not
match that described in the WSDL an implementation SHOULD throw a WebSer vi ceExcept i on.

“Multiplemi me: cont ent elements for the same part indicate a set of permissible alternate types.
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2.6. Binding

<l-- WBDL extract -->
<wsdl : nessage name="d ai m n">
<wsdl : part nane="body" el enent="types: d ainDetail"/>
<wsdl : part nane="d ai nPhot 0" type="xsd: base64Bi nary"/>
</ wsdl : nressage>

<wsdl : port Type nanme="C ai nPort Type" >
<wsdl : operati on nane="Sendd ai ni' >
<wsdl : i nput nessage="tns:dainmn"/>
</ wsdl : oper ati on>
</ wsdl : port Type>

<wsdl : bi ndi ng name="d ai nBi ndi ng" type="tns: d ai nPort Type" >

<soapbi nd: bi ndi ng styl e="docunent" transport="..."/>
<wsdl : operati on nane="Sendd ai ni' >
<soapbi nd: oper ati on soapAction="..."/>

<wsdl : i nput >
<m me: nul ti part Rel at ed>
<m ne: part >
<soapbi nd: body parts="body" use="literal"/>
</ m ne: part >
<m me: part >
<m me: content part="d ai nPhot 0" type="i mage/|jpeg"/>
<m ne: content part="d ai nPhot 0" type="inmage/gif"/>
</ m ne:; part >
</m nme:nul tipart Rel at ed>
</ wsdl : i nput >
</ wsdl : oper ati on>
</ wsdl : bi ndi ng>

/1 Mapped Java interface wi thout mine:content netadata
@\bServi ce
public interface C ai mPort Type {
public String sendd ai n{d ai nDetail detail, byte clainPhoto[]);

}
/1 Mapped Java interface using m me:content netadata
@\bServi ce
public interface C ai mPort Type {
public String sendd ai n(d ai nDetail detail, |nage clainPhoto);
}

Figure 2.4: Use of ni me: cont ent metadata
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Chapter 2. WSDL 1.1 to Java Mapping

& Conformance (MIME part identifi cation): An implementation MUST use the algorithm defined in the
WS-1 Attachments Profile29] when generating the MIME Cont ent - | Dheader field value for a part bound
using mi me: cont ent .

2.7 Service and Port

A wsdl : servi ce is a collection of related wsdl : port elements. Awsdl : port element describes a port
type bound to a particular protocol (a wsdl : bi ndi ng) that is available at particular endpoint address. On
the client side, awsdl : ser vi ce element is mapped to a generated service class that extends j avax. xmi -
. ws. Ser vi ce (see section .1l for more information on the Ser vi ce class).

< Conformance (Ser vi ce superclass required): A generated service class MUST extend the j avax. xmi -
. ws. Servi ce class.

{ Conformance (Service class naming): In the absence of customization, the name of a generated service
class MUST be the value of the nane attribute of the wsdl : ser vi ce element mapped according to the
rules described in sections 2.8 and 2811

An application MAY customize the name of the generated service class using the j axws: cl ass binding
declaration defined in section8Z71

In order to allow an implementation to identify the Web service that a generated service class corre-
sponds to, the latter is required to be annotated with j avax. xrml . ws. WebSer vi ced i ent annotation.
The annotation contains all the information necessary to locate a WSDL document and uniquely identify a
wsdl : servi ce inside it.

& Conformance (j avax. xm . ws. WebSer vi ced i ent required). A generated service class MUST be
annotated with a j avax. xnl . ws. WebSer vi ceCl i ent annotation.

JAX-WS 2.0 mandates that two constructors be present on every generated service class.

< Conformance: A generated service class MUST have a default (i.e. zero-argument) public construc-
tor. This constructor MUST call the protected constructor declared in j avax. xni . ws. Ser vi ce, pass-
ing as arguments the WSDL location and the service name. The values of the actual arguments for this
call MUST be equal (in the j ava. | ang. Obj ect . equal s sense) to the values specified in the mandatory
WebSer vi ced i ent annotation on the generated service class itself.

& Conformance: The implementation class MUST have a public constructor that takes two arguments,
the wsdl location (a j ava. net . URL) and the service name (a j avax. xm . namespace. QNane). This
constructor MUST call the protected constructor in j avax. xm . ws. Ser vi ce passing as arguments the
WSDL location and the service name values with which it was invoked.

For each port in the service, the generated client side service class contains the following methods, one for
each port defined by the WSDL service and whose binding is supported by the JAX-WS implementation:

get PortName() One required method that takes no parameters and returns a proxy that implements the
mapped service endpoint interface. The method generated delegates to the Ser vi ce. get Port (.. .)
method passing it the port name. The value of the port name MUST be equal to the value specified in
the mandatory WebEndpoi nt annotation on the method itself.

26 JAX-WS 2.0 October 7, 2005

1

2

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37



CO~NO O WN P

WWWWWNNMNNNNMNNNDNNNNNNRPRPRPRPRPEPRPREPRPRRRE
POONPOOO~NOOUOPRARWNPOOO~NOOOD,WDNE OO

2.7. Service and Port

< Conformance (Failed getPort Method): A generated get PortName method MUST throw j avax. xm -
. ws. WebSer vi ceExcept i on on failure.

The value of PortName in the above is derived as follows: the value of the name attribute of the wsdl : port

element is first mapped to a Java identifier according to the rules described in sectioriZ8, this Java identifier

is then treated as a JavaBean property for the purposes of deriving the get PortName method name.

An application MAY customize the name of the generated method for a port using the j axws: met hod
binding declaration defined in sectionBZ8l

In order to enable an implementation to determine the wsdl : port that a port getter method corresponds to,
the latter is required to be annotated with aj avax. xnl . ws. WebEndpoi nt annotation.

& Conformance (j avax. xm . ws. WebEndpoi nt required): The get PortName methods of generated ser-
vice interface MUST be annotated with aj avax. xm . ws. WebEndpoi nt annotation.

2.7.1 Example

The following shows a WSDL extract and the resulting generated service class.

<l-- WBDL extract -->

<wsdl : servi ce name="St ockQuot eServi ce" >
<wsdl : port nane="St ockQuot eHTTPPort" bi ndi ng="St ockQuot eHTTPBi ndi ng"/ >
<wsdl : port nane="St ockQuot eSMIPPort" bi ndi ng="St ockQuot eSMIPBi ndi ng"/ >

</ wsdl : servi ce>

/'l Cenerated Service O ass

@\ébServi ced i ent (name="St ockQuot eServi ce",

t ar get Nanespace="htt p:// exanpl e. com st ocks",
wsdl Locati on="http://exanpl e. com st ocks. wsdl ")
public class StockQuoteService extends javax.xm .ws. Service {

public StockQuoteService() {
super (new URL("http://exanpl e. com stocks. wsdl "),
new QName("http://exanpl e. com st ocks",

" St ockQuot eService"));

}

public StockQuoteService( URL wsdl Locati on,

super (wsdl Locat i on,

}

@\ebEndpoi nt (nane=" St ockQuot eHTTPPort ")

servi ceNane) ;

QNane servi ceNanme) {

public StockQuoteProvi der get StockQuoteHTTPPort () {
return (StockQuoteProvider)super.getPort ("StockQuoteHTTPPort",

}

@\ebEndpoi nt ( nane=" St ockQuot eSMIPPort ")

St ockQuot ePr ovi der . cl ass) ;

public StockQuoteProvi der get StockQuoteSMIPPort () {
return (StockQuoteProvider)super.getPort ("StockQuoteSMIPPort",

}

October 7, 2005

JAX-WS 2.0

St ockQuot ePr ovi der . cl ass) ;

27

10

11

12

13

14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
a1
42
43
44
45
46
47



Chapter 2. WSDL 1.1 to Java Mapping

In the above, St ockQuot ePr ovi der is the service endpoint interface mapped from the WSDL port type 1
for both referenced bindings. 2

2.8 XML Names 3

Appendix C of JAXB 1.0[9] defines a mapping from XML names to Java identifiers. JAX-WS uses this 4
mapping to convert WSDL identifiers to Java identifiers with the following modifications and additions: 5

Method identifiers When mapping wsdl : oper at i on names to Java method identifiers, the get or set &
prefix is not added. Instead the first word in the word-list has its first character converted to lower -
case. 8

Parameter identifiers When mapping wsdl : part names or wrapper child local names to Java method o
parameter identifiers, the first word in the word-list has its first character converted to lower case. 1o
Clashes with Java language reserved words are reported as errors and require use of appropriate cus- 11
tomizations to fix the clash. 12

2.8.1 Name Collisions 13

WSDL name scoping rules may result in name collisions when mapping from WSDL 1.1 to Java. E.g.,a 14
port type and a service are both mapped to Java classes but WSDL allows both to be given the same name. 15

This section defines rules for resolving such name collisions. 16
The order of precedence for name collision resolution is as follows (highest to lowest); 17
1. Service endpoint interface 18
2. Non-exception Java class 19
3. Exception class 20
4. Service class 21

If a name collision occurs between two identifiers with different precedences, the lower precedence item has 22

its name changed as follows: 23
Non-exception Java class The suffix “_Type” is added to the class name. 2
Exception class The suffix “_Except i on” is added to the class name. 25
Service class The suffix “_Ser vi ce” is added to the class name. 26

If a name collision occurs between two identifiers with the same precedence, this is reported as an error 27
and requires developer intervention to correct. The error may be corrected either by modifying the source  2s
WSDL or by specifying a customized name mapping. 29

If a name collision occurs between a mapped Java method and a method in j avax. xm . ws. Bi ndi ng- 0
Provi der (an interface that proxies are required to implement, see section .2)), the prefix “_" is added to a1
the mapped method. 32
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Chapter 3

Java to WSDL 1.1 Mapping

This chapter describes the mapping from Java to WSDL 1.1. This mapping is used when generating web
service endpoints from existing Java interfaces.

& Conformance (WSDL 1.1 support): Implementations MUST support mapping Java to WSDL 1.1.

The following sections describe the default mapping from each Java construct to the equivalent WSDL 1.1
artifact.

An application MAY customize the mapping using the annotations defined in section[Z

< Conformance (Standard annotations): An implementation MUST support the use of annotations defined
in section [4to customize the Java to WSDL 1.1 mapping.

3.1 Java Names

< Conformance (Java identifi er mapping): In the absence of annotations described in this specification,
Java identifiers MUST be mapped to XML names using the algorithm defined in appendix B of SOAP
1.2 Part 2[4]].

3.1.1 Name Collisions

WS- Basic Profile 1.08]] (see R2304) requires operations within awsdl : por t Type to be uniquely named —
support for customization of the operation name allows this requirement to be met when a Java SEI contains
overloaded methods.

& Conformance (Method name disambiguation): An implementation MUST support the use of the j avax-
. j ws. WebMet hod annotation to disambiguate overloaded Java method names when mapped to WSDL.

3.2 Package

A Java package is mapped to a wsdl : def i ni ti ons element and an associated t ar get Nanespace at-
tribute. The wsdl : def i ni ti ons element acts as a container for other WSDL elements that together form
the WSDL description of the constructs in the corresponding Java package.

A default value for the t ar get Namespace attribute is derived from the package name as follows:

October 7, 2005 JAX-WS 2.0 29

[

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25



Chapter 3. Javato WSDL 1.1 Mapping

1. The package name is tokenized using the “.” character as a delimiter.
2. The order of the tokens is reversed.

3. The value of the t ar get Nanespace attribute is obtained by concatenating “http://"to the list of
tokens separated by “ . "and “/".

E.g., the Java package “com.example.ws” would be mapped to the target namespace “http://ws.example-
.com/”.

> Conformance (Package name mapping): The j avax. j ws. WebSer vi ce annotation (see section [Z10.7)
MAY be used to specify the target namespace to use for a Web service and MUST be used for classes or
interfaces in no package. In the absence of aj avax. j ws. WebSer vi ce annotation the Java package name
MUST be mapped to the value of the wsdl : def i ni ti ons element’s t ar get Nanespace attribute using
the algorithm defined above.

No specific authoring style is required for the mapped WSDL document; implementations are free to gener-
ate WSDL that uses the WSDL and XML Schema import directives.

< Conformance (WSDL and XML Schemaimport directives): Generated WSDL MUST comply with the
WS- Basic Profile 1.0[8] restrictions (See R2001, R2002, and R2003) on usage of WSDL and XML Schema
import directives.

3.3 Class

A Java class (not an interface) annotated with aj avax. j ws. WebSer vi ce annotation can be used to define
a Web service.

In order to allow for a separation between Web service interface and implementation, if the WebSer vi ce
annotation on the class under consideration has a endpoi nt | nt er f ace element, then the interface referred
by this element is for all purposes the SEI associated with the class.

Otherwise, the class implicitly defines a service endpoint interface (SEI) which comprises all of the public
methods that satisfy one of the following conditions:

1. They are annotated with the j avax. j ws. WebMet hod annotation with the excl ude element set to
f al se or missing (since f al se is the default for this annotation element).

2. They are not annotated with the j avax. j ws. WebMet hod annotation but their declaring class has a
j avax. j ws. WebSer vi ce annotation.

For mapping purposes, this implicit SEI and its methods are considered to be annotated with the same Web
service-related annotations that the original class and its methods have.

In pratice, in order to exclude a public method of a class annotated with WebSer vi ce and not directly
specifying a endpoi nt | nt er f ace from the implicitly defined SElI, it is necessary to annotate the method
with a WebMet hod annotation with the excl ude element setto t r ue.

< Conformance (Class mapping): An implementation MUST support the mapping of j avax. j ws. Web-
Ser vi ce annotated classes to implicit service endpoint interfaces.
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3.4. Interface

3.4 Interface

A Java service endpoint interface (SEI) is mapped to a wsdl : port Type element. The wsdl : port Type
element acts as a container for other WSDL elements that together form the WSDL description of the
methods in the corresponding Java SEI. An SEI is a Java interface that meets all of the following criteria:

It MUST carry aj avax. j ws. WebSer vi ce annotation (see [Z10.T)).
 Any of its methods MAY carry aj avax. j ws. WebMet hod annotation (see [Z10.2).

e javax.jws. WebMet hod if used, MUST NOT have the excl ude element set to t r ue.

All method parameters and return types are compatible with the JAXB 2.0[[10] Java to XML Schema
mapping definition

{» Conformance (portType naming): The j avax. j ws. \\ebSer vi ce annotation (see section [ZI0.1) MAY
be used to customize the nanme and t ar get Nanespace attributes of the wsdl : port Type element. If not
customized, the value of the nane attribute of the wsdl : por t Type element MUST be the name of the SEI
not including the package name and the target namespace is computed as defined above in sectionB.21

Figure Blshows an example of a Java SEI and the corresponding wsdl : port Type.

3.4.1 Inheritance

WSDL 1.1 does not define a standard representation for the inheritance of wsdl : por t Type elements. When
mapping an SEI that inherits from another interface, the SEI is treated as if all methods of the inherited
interface were defined within the SEI.

< Conformance (Inheritance fettening): A mapped wsdl : port Type element MUST contain WSDL def-
initions for all the methods of the corresponding Java SEI including all inherited methods.

< Conformance (Inherited interface mapping): An implementation MAY map inherited interfaces to addi-
tional wsdl : por t Type elements within the wsdl : defi ni ti ons element.

3.5 Method

Each public method in a Java SEI is mapped to a wsdl : oper at i on element in the corresponding wsdl -
: por t Type plus one or more wsdl : message elements.

< Conformance (Operation naming): In the absence of customizations, the value of the nane attribute of
the wsdl : oper at i on element MUST be the name of the Java method. The j avax. j ws. WebMet hod (see
[Z10.2) annotation MAY be used to customize the value of the name attribute of the wsdl : oper ati on
element and MUST be used to resolve naming conflicts. If the excl ude element of the j avax. j ws-
. W\ebMet hod is set to t r ue then the Java method MUST NOT be present in the wsdl asawsdl : oper ati on
element.

Methods are either one-way or two-way: one way methods have an input but produce no output, two way
methods have an input and produce an output. Section B.5.Tldescribes one way operations further.

The wsdl : oper at i on element corresponding to each method has one or more child elements as follows:
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Chapter 3. Javato WSDL 1.1 Mapping

» Awsdl : i nput element that refers to an associated wsdl : nessage element to describe the operation
input.

» (Two-way methods only) an optional wsdl : out put element that refers to a wsdl : nessage to de-
scribe the operation output.

» (Two-way methods only) zero or more wsdl : f aul t child elements, one for each exception thrown
by the method. The wsdl : f aul t child elements refer to associated wsdl : message elements to
describe each fault. See section B7 for further details on exception mapping.

The value of a wsdl : message element’s nane attribute is not significant but by convention it is normally
equal to the corresponding operation name for input messages and the operation name concatenated with
“Response” for output messages. Naming of fault messages is described in section section B71

Each wsdl : message element has one of the following®:

Document style A single wsdl : part child element that refers, via an el ement attribute, to a global ele-
ment declaration in the wsdl : t ypes section.

RPC style Zero or more wsdl : part child elements (one per method parameter and one for a non-void
return value) that refer, via a t ype attribute, to named type declarations in the wsdl : t ypes section.

Figure Bl shows an example of mapping a Java interface containing a single method to WSDL 1.1 using
document style. Figure shows an example of mapping a Java interface containing a single method to
WSDL 1.1 using RPC style.

Section 3.8l describes the mapping from Java methods and their parameters to corresponding global element
declarations and named types in the wsdl : t ypes section.

3.5.1 One Way Operations

Only Java methods whose return type is voi d, that have no parameters that implement Hol der and that do
not throw any checked exceptions can be mapped to one-way operations. Not all Java methods that fulfill
this requirement are amenable to become one-way operations and automatic choice between two-way and
one-way mapping is not possible.

{ Conformance (One-way mapping): Implementations MUST support use of the j avax. j ws. OneWy (see
[ZI0.3) annotation to specify which methods to map to one-way operations. Methods that are not annotated
with j avax. j ws. OneWay MUST NOT be mapped to one-way operations.

{ Conformance (One-way mapping errors): Implementations MUST prevent mapping to one-way opera-
tions of methods that do not meet the necessary criteria.

3.6 Method Parameters and Return Type

A Java method’s parameters and return type are mapped to components of either the messages or the
global element declarations mapped from the method. Parameters can be mapped to components of the

Thej avax. j ws. WebPar amand j avax. j ws. WebResul t annotations can introduce additional parts into mes-
sages when the header elementist r ue.
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3.6. Method Parameters and Return Type

/'l Java
package com exanpl e;
@\ebServi ce

public interface StockQuoteProvider {
float getPrice(String tickerSynbol)
throws Ti cker Excepti on;

}

<l-- WBDL extract -->
<t ypes>
<xsd: schema t ar get Nanespace="...">
<l-- element declarations -->
<xsd: el emrent nane="getPrice"
type="tns:getPriceType"/>
<xsd: el enent nane="get Pri ceResponse"
type="tns: get Pri ceResponseType"/ >
<xsd: el enent nane="Ti cker Excepti on"
type="tns: Ti cker Excepti onType"/ >

<l-- type definitions -->

</ xsd: schena>
</types>

<nessage nanme="getPrice">
<part name="getPrice" elenent="tns:getPrice"/>
</ message>

<nessage nanme="get Pri ceResponse" >
<part name="get Pri ceResponse" el enent ="t ns: get Pri ceResponse"/ >
</ message>

<nessage name="Ti cker Excepti on">
<part name="Ti cker Excepti on" el enent="tns: Ti cker Excepti on"/>
</ message>

<port Type nane="St ockQuot eProvi der" >
<operation name="getPrice">
<i nput nessage="tns:getPrice"/>
<out put nessage="tns: get Pri ceResponse"/>
<fault nessage="tns: Ti cker Exception"/>
</ oper ati on>
</ port Type>

Figure 3.1: Java interface to WSDL portType mapping using document style
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/'l Java
package com exanpl e;
@\bSer vi ce

public interface StockQuoteProvider {
float getPrice(String tickerSynbol)
throws Ti cker Excepti on;

}
<I-- WBDL extract -->
<t ypes>
<xsd: schema t ar get Nanespace="...">
<l-- element declarations -->
<xsd: el enent nane="Ti cker Excepti on"
type="tns: Ti cker Excepti onType"/ >
<l-- type definitions -->
</ xsd: schema>
</types>

<nessage nanme="getPrice">
<part name="ti cker Synbol " type="xsd:string"/>
</ message>

<nessage nane="get Pri ceResponse" >
<part name="return" type="xsd:float"/>
</ message>

<nessage nanme="Ti cker Excepti on">
<part name="Ti cker Excepti on" el enent="tns: Ti cker Excepti on"/>
</ message>

<port Type nane="St ockQuot eProvi der" >
<operation name="getPrice">
<i nput nessage="tns:getPrice"/>
<out put message="tns: getPri ceResponse"/>
<fault nessage="tns: Ti cker Exception"/>
</ operati on>
</ port Type>

Figure 3.2: Java interface to WSDL portType mapping using RPC style

JAX-WS 2.0
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3.6. Method Parameters and Return Type

message or global element declaration for either the operation input message, operation output message
or both. The mapping depends on the parameter classification.The j avax. j ws. WebPar amannotation’s
header element MAY be used to map parameters to SOAP headers. Header parameters MUST be included
as soap: header elements in the operation’s input message. The j avax. j ws. WebResul t annotation’s
header element MAY be used to map results to SOAP headers. Header results MUST be included as
soap: header elements in the operation’s output message.

3.6.1 Parameter and Return Type Classification

Method parameters and return type are classified as follows:

i n The value is transmitted by copy from a service client to the SEI but is not returned from the service

endpoint to the client.

out The value is returned by copy from an SEI to the client but is not transmitted from the client to the

service endpoint implementation.

i n/ out The value is transmitted by copy from a service client to the SEI and is returned by copy from the

SEI to the client.

A methods return type is always out. For method parameters, holder classes are used to determine the
classification. j avax.xm . ws. Hol der. A parameter whose type is a parameterized j avax. xm . ws-
. Hol der <T> class is classified asi n/ out or out, all other parameters are classified asi n.

{» Conformance (Parameter classifi cation): The j avax. j ws. WebPar amannotation (see[Z10.4) MAY be

used to specify whether a holder parameter is treated as i n/ out or out . If not specified, the default MUST

bein/out.

{» Conformance (Parameter naming): Thej avax. j ws. WebPar amannotation (see [.I0.4) MAY be used to
specify the name of the wsdl : part or XML Schema element declaration corresponding to a Java parameter.
If both the name and part Nane elements are used in the j avax. j ws. WebPar am annotation then the
part Name MUST be used for the wsdl : part name attribute and the name element from the annotation
will be ignored. If not specified, the default is “argN”, where N is replaced with the zero-based argument
index. Thus, for instance, the first argument of a method will have a default parameter name of “arg0”, the

second one “argl”and so on.

{> Conformance (Result naming): The j avax. j ws. WebResul t annotation (see [Z10.4) MAY be used to
specify the nanme of the wsdl : part or XML Schema element declaration corresponding to the Java method
return type. If both the nanme and part Nanme elements are used in the j avax. j ws. WebResul t annota-
tions then the par t Name MUST be used for the wsdl : part name attribute and the nane elment from the
annotation will be ignored. In the absence of customizations, the default name is r et ur n.

< Conformance (Header mapping of parameters and results). The j avax. j ws. WebPar amannotation’s -
header element MAY be used to map parameters to SOAP headers. Header parameters MUST be included
as soap: header elements in the operation’s input message. The j avax. j ws. WebResul t annotation’s
header element MAY be used to map results to SOAP headers. Header results MUST be included as
soap: header elements in the operation’s output message.
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Chapter 3. Javato WSDL 1.1 Mapping

3.6.2 Use of JAXB

JAXB defines a mapping from Java classes to XML Schema constructs. JAX-WS uses this mapping to
generate XML Schema named type and global element declarations that are referred to from within the
WSDL nessage constructs generated for each operation.

Three styles of Java to WSDL mapping are supported: document wrapped, document bare and RPC. The
styles differ in what XML Schema constructs are generated for a method. The three styles are described in
the following subsections.

The j avax. j ws. SOAPBI ndi ng annotation MAY be used to specify at the type level which style to use for
all methods it contains or on a per method basis if the st yl e is docunent .

3.6.2.1 Document Wrapped

This style is identified by a j avax. j ws. SOAPBi ndi ng annotation with the following properties: astyl e
of DOCUMENT, a use of LI TERAL and a par amet er St yl e of WRAPPED.

For the purposes of utilizing the JAXB mapping, each method is converted to two Java bean classes: one for
the method input (henceforth called the request bean) and one for the method output (henceforth called the
response bean).

< Conformance (Default wrapper bean names): In the absence of customizations, the wrapper request bean
class MUST be named the same as the method and the wrapper response bean class MUST be named the
same as the method with a “Response” suffix. The first letter of each bean name is capitalized to follow Java
class naming conventions.

& Conformance (Default wrapper bean package): In the absence of customizations, the wrapper beans pack-
age MUST be a generated j axws subpackage of the SEI package.

The j avax. xm . ws. Request W apper and j avax. xnl . ws. ResponseW apper annotations (see
and [ZZ4) MAY be used to customize the name of the generated wrapper bean classes.

< Conformance (Wrapper element names): Thej avax. xm . ws. Request W apper andj avax. xnml . ws-
. ResponseW apper annotations (see [Z.3 and [Z.4) MAY be used to specify the qualified name of the ele-
ments generated for the wrapper beans.

< Conformance (Wrapper bean name clash): Generated bean classes must have unique names within a pack-
age and MUST NOT clash with other classes in that package. Clashes during generation MUST be reported
as an error and require user intervention via name customization to correct. Note that some platforms do not
distiguish filenames based on case so comparisons MUST ignore case.

A request bean is generated containing properties for each i n and i n/ out non-header parameter. A re-
sponse bean is generated containing properties for the method return value, each out non-header parameter,
and i n/ out non-header parameter. Method return values are represented by an out property named “re-
turn”. The order of the properties in the request bean is the same as the order of parameters in the method
signature. The order of the properties in the response bean is the property corresponding to the return value
(if present) followed by the properties for the parameters in the same order as the parameters in the method
signature.

The request and response beans are generated with the appropriate JAXB customizations to result in a global
element declaration for each bean class when mapped to XML Schema by JAXB. Whereas the element name
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3.6. Method Parameters and Return Type

is derived from the Request W apper or ResponseW apper annotations, its type is named according to
the operation name (for the local part) and the target namespace for the portType that contains the operation

(for the namespace name).

Figure B3lillustrates this conversion.

float getPrice(@¢bParam name="tickerSynbol") String sym;

@XM Root El enent (nane="get Pri ce", target Namespace="..."

@m Type(nane="get Price", targetNamespace="...")
@Xm Accessor Type( AccessType. FlI ELD)

public class GetPrice {

@mM El enent (nane="ti cker Synbol ",

public String tickerSynbol;
}

@XM Root El enent (nane="get Pri ceResponse",

)

@Xm Type(nanme="get Pri ceResponse", target Nanespace="..."
@Xm Accessor Type( AccessType. FlI ELD)

public class GetPriceResponse {
@m El enent (name="return",
public float _return;

Figure 3.3: Wrapper mode bean representation of an operation

t ar get Namespace="")

t ar get Nanespace="")

t ar get Nanmespace="..."

)

When the JAXB mapping to XML Schema is utilized this results in global element declarations for the
mapped request and response beans with child elements for each method parameter according to the param-

eter classification:

i n The parameter is mapped to a child element of the global element declaration for the request bean.

out The parameter or return value is mapped to a child element of the global element declaration for the
response bean. In the case of a parameter, the class of the value of the holder class (see section B.6.7))
is used for the mapping rather than the holder class itself.

i n/ out The parameter is mapped to a child element of the global element declarations for the request and
response beans. The class of the value of the holder class (see section B.6.1)) is used for the mapping

rather than the holder class itself.

The global element declarations are used as the values of the wsdl : part elements el ement attribute, see

figureB1l

3.6.2.2 Document Bare

This style is identified by a j avax. j ws. SOAPBi ndi ng annotation with the following properties: astyl e

of DOCUMENT, a use of LI TERAL and a par armet er St yl e of BARE.

In order to qualify for use of bare mapping mode a Java method must fulfill all of the following criteria:

1. It must have at most one i n ori n/ out
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Chapter 3. Javato WSDL 1.1 Mapping

2. If it has a return type other than voi d it must have no i n/ out or out non-header parameters.

3. If it has a return type of voi d it must have at most one i n/ out or out non-header parameter.

If present, the type of the input parameter is mapped to a named XML Schema type using the mapping
defined by JAXB. If the input parameter is a holder class then the class of the value of the holder is used
instead.

If present, the type of the output parameter or return value is mapped to a named XML Schema type using
the mapping defined by JAXB. If an output parameter is used then the class of the value of the holder class
is used.

A global element declaration is generated for the method input and, in the absence of a WebPar amanno-
tation, its local name is equal to the operation name. A global element declaration is generated for the
method output and, in the absence of a WebPar amor WebResul t annotation, the local name is equal to the
operation name suffixed with “Response”. The type of the two elements depends on whether a type was
generated for the corresponding element or not:

Named type generated The type of the global element is the named type.

No type generated The type of the element is an anonymous empty type.

The namespace name of the input and output global elements is the value of the t ar get Nanespace at-
tribute of the WSDL defi ni ti ons element.

The global element declarations are used as the values of the wsdl : part elements el ement attribute, see

figureB1l

3.6.2.3 RPC
This style is identified by a j avax. j ws. SOAPBi ndi ng annotation with the following properties: astyl e
of RPC, a use of LI TERAL and a par anet er St yl e of WRAPPED?.

The Java types of each i n, out and i n/ out parameter and the return value are mapped to named XML
Schema types using the mapping defined by JAXB. For out and i n/ out parameters the class of the value
of the holder is used rather than the holder itself.

Each method parameter and the return type is mapped to a message part according to the parameter classifi-
cation:

i n The parameter is mapped to a part of the input message.

out The parameter or return value is mapped to a part of the output message.

i n/ out The parameter is mapped to a part of the input and output message.

The named types are used as the values of the wsdl : part elements t ype attribute, see figureB2l The

value of the namre attribute of each wsdl : par t element is the name of the corresponding method parameter
or “return”for the method return value.

2Use of RPC style requires use of WRAPPED parameter style. Deviations from thisisan error
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3.7. Service Specifi ¢ Exception

3.7 Service Specific Exception .

A service specific Java exception is mapped to a wsdl : f aul t element, a wsdl : nessage element with >
a single child wsdl : part element and an XML Schema global element declaration. The wsdl : f aul t
element appears as a child of the wsdl : oper ati on element that corresponds to the Java method that
throws the exception and refers to the wsdl : nessage element. The wsdl : part element refers to an XML
Schema global element declaration that describes the fault.

[=2] o S w

& Conformance (Exception naming): In the absence of customizations, the name of the global element dec-
laration for a mapped exception MUST be the name of the Java exception. The j avax. xm . ws. WebFaul t
annotation MAY be used to customize the local name and namespace name of the element. 9

o]

JAXB defines the mapping from a Java bean to XML Schema element declarations and type definitions 10
and is used to generate the global element declaration that describes the fault. For exceptions that match 11
the pattern described in section (i.e. exceptions that have a get Faul t I nf o method and WebFault 12
annotation), the FaultBean is used as input to JAXB when mapping the exception to XML Schema. For 13
exceptions that do not match the pattern described in section JAX-WS maps those exceptions to Java 14
beans and then uses those Java beans as input to the JAXB mapping. The following algorithm is used to 15
map non-matching exception classes to the corresponding Java beans for use with JAXB: 16

1. In the absence of customizations, the name of the bean is the same as the name of the Exception 17
suffixed with “Bean”. 18

2. In the absence of customizations, the package of the bean is a generated j axws subpackage of the 19
SEI package. E.g. if the SEI package is com exanpl e. st ockquot e then the package of the bean 20
would be com exanpl e. st ockquot e. j axws. 21

3. For each getter in the exception and its superclasses, a property of the same type and name is added 22
to the bean. The get Cause, get Local i zedMessage and get St ackTr ace getters from j ava- 23
. I ang. Thr owabl e and the get Cl ass getter from j ava. | ang. Qbj ect are excluded from the list 24
of getters to be mapped. 25

4. The bean is annotated with a JAXB @Xni Root El enent annotation whose nanme property is set, in 26
the absence of customizations, to the name of the exception. 27

& Conformance (Fault bean name clash): Generated bean classes must have unique names within a package  2s
and MUST NOT clash with other classes in that package. Clashes during generation MUST be reported as 20
an error and require user intervention via name customization to correct. Note that some platforms do not a0

distiguish filenames based on case so comparisons MUST ignore case. 31
Figure Bl illustrates this mapping. 32
3.8 Bindings 5
In WSDL 1.1, an abstract port type can be bound to multiple protocols. 34

& Conformance (Binding selection): An implementation MUST generate a WSDL binding according to 35
the rules of the binding denoted by the Bi ndi ngType annotation (see [Z8), if present, otherwise the default s
is the SOAP 1.1/HTTP binding (see [I0). 37
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1 @+bFaul t (nane="UnknownTi cker Fault", targetNamespace="...")

2 public class UnknownTi cker extends Exception {

3 -

4 public UnknownTi cker(Sting ticker) { ... }

5 public UnknownTi cker(Sting ticker, String nessage) { ... }

6 publ i c UnknownTi cker (Sting ticker, String nmessage, Throwabl e cause) {
7 oo}

8 public String getTicker() { ... }

9 }

10

11  @Xm Root El enent ( name="UnknownTi cker Faul t" t ar get Nanmespace="...")
12 public class UnknownTi cker Faul t {

13 -

14 public UnknownTi ckerBean() { ... }

15 public String getTicker() { ... }

16 public void setTicker(String ticker) { ... }

17 public String get Message() { ... }

18 public void set Message(String nessage) { ... }

19 }

Figure 3.4: Mapping of an exception to a bean for use with JAXB.

Each protocol binding extends a common extensible skeleton structure and there is one instance of each such
structure for each protocol binding. An example of a port type and associated binding skeleton structure is
shown in figure3.0l

The common skeleton structure is mapped from Java as described in the following subsections.

3.8.1 Interface

A Java SEI is mapped to a wsdl : bi ndi ng element and zero or more wsdl : port extensibility elements.

The wsdl : bi ndi ng element acts as a container for other WSDL elements that together form the WSDL de-

scription of the binding to a protocol of the corresponding wsdl : por t Type. The value of the nane attribute

of the wsdl : bi ndi ng is not significant, by convention it contains the qualified name of the corresponding
wsdl : port Type suffixed with “Binding”.

The wsdl : port extensibility elements define the binding specific endpoint address for a given port, see
section 3101

3.8.2 Method and Parameters

Each method in a Java SEI is mapped to a wsdl : oper ati on child element of the corresponding wsdl -
: bi ndi ng. The value of the nane attribute of the wsdl : oper ati on element is the same as the corre-
sponding wsdl : oper at i on element in the bound wsdl : port Type. The wsdl : oper at i on element has
wsdl : i nput, wsdl : out put, and wsdl : f aul t child elements if they are present in the corresponding
wsdl : oper ati on child element of the wsdl : por t Type being bound.
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3.9. SOAPHTTP Binding
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1 <portType nane="St ockQuot eProvi der" >
2 <operation nane="getPrice" paraneterOder="tickerSynbol ">
3 <i nput nessage="tns:getPrice"/>
4 <out put message="tns: get Pri ceResponse"/>
5 <fault nessage="tns:unknownti cker Exception"/>
6 </ operati on>
7 </portType>
8
9 <bi ndi ng name="St ockQuot ePr ovi der Bi ndi ng" >
<l'-- binding specific extensions possible here -->
<operation nane="getPrice">
<l-- binding specific extensions possible here -->
<i nput nessage="tns:getPrice">
<l-- binding specific extensions possible here -->
</i nput >
<out put message="tns: get Pri ceResponse" >
<I-- binding specific extensions possible here -->
</ out put >
<fault nessage="tns:unknownti cker Excepti on">
<I-- binding specific extensions possible here -->
</fault>
</ operati on>
</ bi ndi ng>

Figure 3.5: WSDL portType and associated binding

3.9 SOAP HTTP Binding

This section describes the additional WSDL binding elements generated when mapping Java to WSDL 1.1
using the SOAP HTTP binding.

< Conformance (SOAP binding support): Implementations MUST be able to generate SOAP HTTP bind-
ings when mapping Java to WSDL 1.1.

Figure B:6lshows an example of a SOAP HTTP binding.

3.9.1 Interface

A Java SEI is mapped to a soap: bi ndi ng child element of the corresponding wsdl : bi ndi ng element
plus a soap: addr ess child element of any corresponding wsdl : port element (see section B.10).

The value of the t r anspor t attribute of the soap: bi ndi ngishttp://schemas. xm soap. or g/ soap-
/ ht t p. The value of the st yl e attribute of the soap: bi ndi ng is either docunent or r pc.

< Conformance (SOAP binding style required): Implementations MUST include a st yl e attribute on a
generated soap: bi ndi ng.

3.9.2 Method and Parameters

Each method in a Java SEI is mapped to a soap: oper at i on child element of the corresponding wsdl -
:operation. The value of the styl e attribute of the soap: oper ati on is docunent or rpc. If not
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Chapter 3. Javato WSDL 1.1 Mapping

<bi ndi ng nane="St ockQuot ePr ovi der Bi ndi ng" >
<soap: bi ndi ng
transport="http://schemas. xnl soap. or g/ soap/ htt p"
styl e="docunent "/ >
<operation name="getPrice">
<soap: operation styl e="docunent|rpc"/>
<i nput nessage="tns:getPrice">
<soap: body use="literal"/>
</i nput >
<out put message="tns: get Pri ceResponse" >
<soap: body use="literal"/>
</ out put >
<fault nessage="tns: unknownti cker Excepti on">
<soap:fault use="literal"/>
</fault>
</ oper ati on>

</ bi ndi ng>

Figure 3.6: WSDL SOAP HTTP binding

specified, the value defaults to the value of the st yI e attribute of the soap: bi ndi ng. WS-I Basic Profile§]]
requires that all operations within a given SOAP HTTP binding instance have the same binding style.

The parameters of a Java method are mapped to soap: body or soap: header child elements of the
wsdl : i nput and wsdl : out put elements for each wsdl : oper at i on binding element. The value of the
use attribute of the soap: body is| i t er al . Figure B-Z1shows an example using document style, figurel3.8l
shows the same example using rpc style.

3.10 Service and Ports

A Java service implementation class is mapped to a single wsdl : servi ce element that is a child of a
wsdl : defi ni ti ons element for the appropriate target namespace. The latter is mapped from the value of
the t ar get Nanespace element of the WebSer vi ce annotation, if non-empty value, otherwise from the
package of the Java service implementation class according to the rules in section

In mapping a @¢bSer vi ce-annotated class (see B3) to a wsdl : servi ce, the servi ceNane element
of the WebSer vi ce annotation are used to derive the service name. The value of the nane attribute of
the wsdl : servi ce element is computed according to the JSR-181 [I13] specification. It is given by the
servi ceNane element of the WebSer vi ce annotation, if present with a non-default value, otherwise the
name of the implementation class with the “Service"suffix appended to it.

< Conformance (Service creation): Implementations MUST be able to map classes annotated with the j avax-

. j ws. WebSer vi ce annotation to WSDL wsdl : ser vi ce elements.

A WSDL 1.1 service is a collection of related wsdl : port elements. A wsdl : port element describes a
port type bound to a particular protocol (a wsdl : bi ndi ng) that is available at particular endpoint address.

Each desired port is represented by a wsdl : port child element of the single wsdl : servi ce element
mapped from the Java package. JAX-WS 2.0 allows specifying one port of one binding type for each
service defined by the application. Implementations MAY support additional ports, as long as their names
do not conflict with the standard one.
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oO~NOoO Ol WN -

AEADDADADNDDDNWWWWWWWWWWRNRNNNMNNNNNNRERRERRRRRE P
OV O ROMNPRPOOOIYONREROMNPRPOOONONRWNROOW®OMNOUNMWNEO O

<types>
<schemm t ar get Namespace="...">
<xsd: el emrent nane="getPrice" type="tns:getPriceType"/>
<xsd: conpl exType nanme="get Pri ceType">
<xsd: sequence>
<xsd: el enent name="ticker Synbol " type="xsd:string"/>
</ xsd: sequence>
</ xsd: conpl exType>
<xsd: el emrent nane="get Pri ceResponse"
type="tns: get Pri ceResponseType"/ >
<xsd: conpl exType name="get Pri ceResponseType" >
<xsd: sequence>
<xsd: el ement name="return" type="xsd:float"/>
</ xsd: sequence>
</ xsd: conpl exType>
</ schema>
</types>

<nessage nanme="getPrice">
<part name="getPrice"
el ement="tns:getPrice"/>
</ message>

<nessage nanme="get Pri ceResponse" >
<part name="get Pri ceResponse" el enent ="t ns: get Pri ceResponse"/ >
</ message>

<port Type nane="St ockQuot eProvi der" >
<operation nane="getPrice" paraneterOder="tickerSynbol ">
<i nput nessage="tns:getPrice"/>
<out put nessage="tns: get Pri ceResponse"/>
</ operati on>
</ port Type>

<bi ndi ng nanme="St ockQuot ePr ovi der Bi ndi ng" >
<soap: bi ndi ng
transport="http://schenas. xnl soap. org/ soap/ http" styl e="docunent"/>
<operation nane="getPrice" paraneterOder="tickerSynbol ">
<soap: operation/ >
<i nput nessage="tns:getPrice">

<soap: body use="literal"/>
</i nput >
<out put nessage="tns: get Pri ceResponse" >
<soap: body use="literal"/>
</ out put >
</ oper ati on>

</ bi ndi ng>

Figure 3.7: WSDL definition using document style
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1 <types>

2 <schemm t ar get Namespace="...">

3 <xsd: el emrent nane="getPrice" type="tns:getPriceType"/>
4 <xsd: conpl exType nanme="get Pri ceType">

5 <xsd: sequence>

6 <xsd: el enent form="unqualified" nanme="ticker Synbol"
7 type="xsd: string"/>

8 </ xsd: sequence>

9 </ xsd: conpl exType>

10

11 <xsd: el enent nane="get Pri ceResponse"

12 type="tns: get Pri ceResponseType"/ >

13 <xsd: conpl exType name="get Pri ceResponseType" >
14 <xsd: sequence>

15 <xsd: el ement form="unqualified" name="return"
16 type="xsd: float"/>

17 </ xsd: sequence>

18 </ xsd: conpl exType>

19 </ schema>

20 </types>

21

22 <nessage nane="getPrice">

23 <part name="ti cker Synbol" type="xsd:string"/>

24 </ nessage>

25

26 <message nane="get Pri ceResponse">

27 <part name="result" type="xsd:float"/>

28 </ nessage>

29

30 <portType nanme="St ockQuot eProvi der">

31 <operation name="getPrice">

32 <i nput nessage="tns:getPrice"/>

33 <out put nessage="tns: get Pri ceResponse"/>

34 </ operati on>

35 </portType>

36

37 <bi ndi ng nane="St ockQuot ePr ovi der Bi ndi ng" >

38 <soap: bi ndi ng

39 transport="http://schenas. xnm soap. org/ soap/ http" style="rpc"/>
40 <operation nane="getPrice">

41 <soap: operation/ >

42 <i nput nessage="tns:getPrice">

43 <soap: body use="literal"/>

44 </i nput >

45 <out put nessage="tns: get Pri ceResponse" >

46 <soap: body use="literal"/>

47 </ out put >

48 </ oper ati on>

49 </ bi ndi ng>

Figure 3.8: WSDL definition using rpc style
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¢ Conformance (Port sdlection): The por t Nane element of the WebSer vi ce annotation, if present, MUST
be used to derive the port name to use in WSDL. In the absence of a por t Nane element, an implementation
MUST use the value of the nare element of the WebSer vi ce annotation, if present, suffixed with “Port”.
Otherwise, an implementation MUST use the simple name of the class annotated with WebSer vi ce suffixed
with “Port”.

< Conformance (Port binding): The WSDL port defined for a service MUST refer to a binding of the type
indicated by the Bi ndi ngType annotation on the service implementation class (see B.3).

Binding specific child extension elements of the wsdl : port element define the endpoint address for a port.
E.g. see the soap: addr ess element described in section B.9.11
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Chapter 4

Client APIs

This chapter describes the standard APIs provided for client side use of JAX-WS. These APIs allow a client
to create proxies for remote service endpoints and dynamically construct operation invocations.

Conformance requirements in this chapter use the term ‘implementation’ to refer to a client side JAX-WS
runtime system.

4.1 javax.xml.ws.Service

Ser vi ce is an abstraction that represents a WSDL service. A WSDL ser vi ce is a collection of related
ports, each of which consists of a port type bound to a particular protocol and available at a particular
endpoint address.

Ser vi ce instances are created as described in section LTIl Ser vi ce instances provide facilities to:

« Create an instance of a proxy via one of the get Port methods. See section .23 for information on
proxies.

« Create a Di spat ch instance via the cr eat eDi spat ch method. See section 3 for information on
the Di spat ch interface.

« Create a new port via the addPor t method. Such ports only include binding and endpoint information
and are thus only suitable for creating Di spat ch instances since these do not require WSDL port type
information.

» Configure per-service, per-port, and per-protocol message handlers using a handler resolver (see sec-

tion @Z1T)).

» Configure the j ava. util . concurrent. Execut or to be used for asynchronous invocations (see

section . 1.2).

{ Conformance (Service completeness): A Ser vi ce implementation MUST be capable of creating prox-
ies, Di spat ch instances, and new ports.

All the service methods except the static cr eat e methods and the constructors delegate to j avax. xmi -
.Ws. spi . Servi ceDel egat e, see section 6.3
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Chapter 4. Client APIs

4.1.1 Service Usage 1
4.1.1.1 Dynamic case 2

In the dynamic case, when nothing is generated, a J2SE service client uses Ser vi ce. cr eat e to create s

Ser vi ce instances, the following code illustrates this process. 4
URL wsdl Location = new URL("http://exanple.org/ny.wsdl"); 5
QNane serviceNane = new QName("http://exanpl e. org/ sanple”, "MService"); 6
Service s = Service. create(wsdl Location, serviceNane); 7

The following cr eat e methods may be used: 8

creat e(URL wsdl Locati on, QNane servi ceNane) Returns aservice object for the specified WSDL
document and service name. 10

creat e(QNane servi ceNane) Returns a service object for a service with the given name. No WSDL 11
document is attached to the service. 12

& Conformance (Service Creation Failure): If a cr eat e method fails to create a service object, it MUST 13
throw WebSer vi ceExcept i on. The cause of that exception SHOULD be set to an exception that provides 14
more information on the cause of the error (e.g. an | OExcept i on). 15

41.1.2 Static case 16

When starting from a WSDL document, a concrete service implementation class MUST be generated as 17
defined in section 271 The generated implementation class will have two public constructors, one with no  1s
arguments and one with two arguments, representing the wsdl location (aj ava. net . URL) and the service 1o

name (aj avax. xnm . nanmespace. Q\Nane) respectively. 20
When using the no-argument constructor, the WSDL location and service name are implicitly taken from 2
the WebSer vi ced i ent annotation that decorates the generated class. 2
The following code snippet shows the generated constructors: 2
/] Cenerated Service C ass 24

25

@\ébServi ced i ent (name="St ockQuot eServi ce", 26

t ar get Nanespace="htt p:// exanpl e. com st ocks", 27

wsdl Locati on="http://exanpl e. com st ocks. wsdl ") 28

public class StockQuoteService extends javax.xm .ws. Service { 29
public StockQuoteService() { 30

super (new URL("http://exanpl e. com stocks. wsdl "), 31

new QName("http://exanpl e. com st ocks", 32

" St ockQuot eService")); 33

} 34

35

public StockQuoteService(String wsdl Locati on, QNarme servi ceNane) ({ 36

super (wsdl Locati on, servi ceNane); 37

} 38

39

40

} a1
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4.1. javax.xml.ws.Service

4.1.2 Provider and Service Delegate

Internally, the Ser vi ce class delegates all of its functionality to a Ser vi ceDel egat e object, which is part
of the SPI used to allow pluggability of implementations.

For this to work, every Servi ce object internally MUST hold a reference to a j avax. xm . ws. spi -
. Servi ceDel egat e object (see [B.3) to which it delegates every non-static method call. The field used to
hold the reference MUST be private.

The delegate is set when a new Ser vi ce instance is created, which must necessarily happen when the
protected, two-argument constructor defined on the Ser vi ce class is called. The constructor MUST obtain
a Provider instance (see [£.2.2) and call its cr eat eSer vi ceDel egat e method, passing the two arguments
received from its caller and the class object for the instance being created (i.e. t hi s. get  ass()).

In order to ensure that the delegate is properly constructed, the static cr eat e method defined on the
Ser vi ce class MUST call the protected constructor to create a new service instance, passing the same
arguments that it received from the application.

The following code snippet shows an implementation of the Ser vi ce API that satisfies the requirements
above:

public class Service {
private ServiceDel egate del egat e;

protected Service(java. net. URL wsdl Docunent Locat i on,
Nane servi ceNane) {
del egate = Provider. provider()
. creat eServi ceDel egat e(wsdl Docunent Locat i on
servi ceNane,
this.getd ass());

}

public static Service create(java.net.URL wsdl Docunent Locat i on,
QNane servi ceNane) ({
return new Servi ce(wsdl Docunent Locati on, servi ceNane);

}

/1 begin del egat ed et hods

public <T> T getPort (C ass<T> servi ceEndpoi ntlnterface) {
return del egate. get Port(servi ceEndpoi ntinterface);
}

4.1.3 Handler Resolver

JAX-WS provides a flexible plug-in framework for message processing modules, known as handlers, that
may be used to extend the capabilities of a JAX-WS runtime system. Chapter @ describes the handler
framework in detail. A Servi ce instance provides access to a Handl er Resol ver via a pair of get -

Handl er Resol ver /set Handl er Resol ver methods that may be used to configure a set of handlers on a
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Chapter 4. Client APIs

per-service, per-port or per-protocol binding basis. 1

When a Ser vi ce instance is used to create a proxy or a Di spat ch instance then the handler resolver
currently registered with the service is used to create the required handler chain. Subsequent changes to the
handler resolver configured for a Ser vi ce instance do not affect the handlers on previously created proxies,

N

w

IS

or Di spat ch instances. 5
4.1.4 Executor 6
Ser vi ce instances can be configured with a j ava. util.concurrent. Execut or. The executor will 7

then be used to invoke any asynchronous callbacks requested by the application. The set Executor and s
get Execut or methods of Servi ce can be used to modify and retrieve the executor configured for a o
service. 10

& Conformance (Use of Executor): If an executor object is successfully configured for use by a Service via 1
the set Execut or method, then subsequent asynchronous callbacks MUST be delivered using the speci- 12
fied executor. Calls that were outstanding at the time the set Execut or method was called MAY use the 13
previously set executor, if any. 14

& Conformance (Default Executor): Lacking an application-specified executor, an implementation MUST 15
use its own executor, a j ava. util . concurrent. ThreadPool Execut or or analogous mechanism, to 16
deliver callbacks. An implementation MUST NOT use application-provided threads to deliver callbacks, 17
e.g. by "borrowing” them when the application invokes a remote operation. 18

4.2 javax.xml.ws.BindingProvider 10

The Bi ndi ngProvi der interface represents a component that provides a protocol binding for use by 2o
clients, it is implemented by proxies and is extended by the Di spat ch interface. Figure BTl illustrates 21
the class relationships. 22

Binding

BindingProvider

Map<String,Object>

getBinding():Binding | 15| (Request Context)
)/ Map<String,Object>
/ (Response Context)
Proxy Dispatch

Figure 4.1: Binding Provider Class Relationships

The Bi ndi ngPr ovi der interface provides methods to obtain the Bi ndi ng and to manipulate the binding 23
providers context. Further details on Bi ndi ng can be found in section The following subsection 24
describes the function and use of context with Bi ndi ngPr ovi der instances. 25
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4.2. javax.xml.ws.BindingProvider

4.2.1 Configuration

Additional metadata is often required to control information exchanges, this metadata forms the context of
an exchange.

A Bi ndi ngPr ovi der instance maintains separate contexts for the request and response phases of a mes-
sage exchange with a service:

Request The contents of the request context are used to initialize the message context (see section .47
prior to invoking any handlers (see chapter @) for the outbound message. Each property within the
request context is copied to the message context with a scope of HANDLER.

Response The contents of the message context are used to initialize the response context after invoking any
handlers for an inbound message. The response context is first emptied and then each property in the
message context that has a scope of APPLI CATI ONis copied to the response context.

{» Conformance (Message context decoupling): Modifications to the request context while previously in-
voked operations are in-progress MUST NOT affect the contents of the message context for the previously
invoked operations.

The request and response contexts are of type j ava. uti | . Map<Stri ng, Obj ect >and are obtained using
the get Request Cont ext and get ResponseCont ext methods of Bi ndi ngPr ovi der.

In some cases, data from the context may need to accompany information exchanges. When this is required,
protocol bindings or handlers (see chapter @) are responsible for annotating outbound protocol data units
and extracting metadata from inbound protocol data units.

Note: An example of the latter usage: a handler in a SOAP binding might introduce a header into a SOAP
request message to carry metadata from the request context and might add metadata to the response context
from the contents of a header in a response SOAP message.

4.2.1.1 Standard Properties

Table BTl lists a set of standard properties that may be set on a Bi ndi ngPr ovi der instance and shows
which properties are optional for implementations to support.

Table 4.1: Standard Bi ndi ngPr ovi der properties.

Name Type Mandatory Description

j avax. xm . ws. servi ce. endpoi nt

. addr ess String Y The address of the service endpoint as
a protocol specific URI. The URI
scheme must match the protocol
binding in use.

javax.xm .ws.security.auth

. user nane String Y Username for HTTP basic
authentication.
. passwor d String Y Password for HTTP basic

authentication.
Continued on next page
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Chapter 4. Client APIs

Table 4.1 — continued from previous page
Name Type Mandatory Description

j avax. xm . ws. sessi on

. mai ntain Boolean Y Used by a client to indicate whether it
is prepared to participate in a service
endpoint initiated session. The default
value is f al se.

javax. xm . ws. soap. htt p. soapacti on

. use Boolean N Controls whether the SOAPAct i on
HTTP header is used in SOAP/HTTP
requests. Default value is f al se.

Luri String N The value of the SOAPAct i on HTTP
header if the j avax. xm . ws. soap-
. http. soapacti on. use property is
set to t r ue. Default value is an empty
string.

{ Conformance (Required Bi ndi ngPr ovi der properties): Animplementation MUST support all proper-
ties shown as mandatory in table .11

Note that properties shown as mandatory are not required to be present in any particular context; however,
if present, they must be honored.

{ Conformance (Optional Bi ndi ngPr ovi der properties): An implementation MAY support the proper-
ties shown as optional in table Bl

4.2.1.2 Additional Properties

< Conformance (Additional context properties): Implementations MAY support additional implementation
specific properties not listed in tableLTl Such properties MUST NOT use the j avax. xni . ws prefix in their
names.

Implementation specific properties are discouraged as they limit application portability. Applications and
binding handlers can interact using application specific properties.

4.2.2 Asynchronous Operations

Bi ndi ngPr ovi der instances may provide asynchronous operation capabilities. When used, asynchronous
operation invocations are decoupled from the Bi ndi ngPr ovi der instance at invocation time such that
the response context is not updated when the operation completes. Instead a separate response context is
made available using the Response interface, see sections 223.4] and 3.3 for further details on the use of
asynchronous methods.

< Conformance (Asynchronous response context): The local response context of a Bi ndi ngPr ovi der in-
stance MUST NOT be updated on completion of an asynchronous operation, instead the response context
MUST be made available via a Response instance.
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4.2. javax.xml.ws.BindingProvider

When using callback-based asynchronous operations, an implementation MUST use the Execut or set on
the service instance that was used to create the proxy or Di spat ch instance being used. See 1.4 for more
information on configuring the Execut or to be used.

4.2.3 Proxies

Proxies provide access to service endpoint interfaces at runtime without requiring static generation of a stub
class. See java.lang.refl ect. Proxy for more information on dynamic proxies as supported by the
JDK.

& Conformance (Proxy support): An implementation MUST support proxies.

< Conformance (Implementing Bi ndi ngPr ovi der ). An instance of a proxy MUST implement j avax-
.xm . ws. Bi ndi ngProvi der.

A proxy is created using the get Port methods of a Ser vi ce instance:

T getPort (Cl ass<T> sei) Returns a proxy for the specified SEI, the Ser vi ce instance is responsible
for selecting the port (protocol binding and endpoint address).

T getPort (QNanme port, C ass<T> sei) Returns a proxy for the endpoint specified by port. Note
that the namespace component of por t is the target namespace of the WSDL definitions document.

The servi ceEndpoi nt I nt er f ace parameter specifies the interface that will be implemented by the
proxy. The service endpoint interface provided by the client needs to conform to the WSDL to Java mapping
rules specified in chapterPl (WSDL 1.1). Creation of a proxy can fail if the interface doesn’t conform to the
mapping or if any WSDL related metadata is missing from the Ser vi ce instance.

{ Conformance (Ser vi ce. get Port failure): If creation of a proxy fails, an implementation MUST throw
javax. xm . ws. WebSer vi ceExcept i on. The cause of that exception SHOULD be set to an exception
that provides more information on the cause of the error (e.g. an | OExcept i on).

An implementation is not required to fully validate the service endpoint interface provided by the client
against the corresponding WSDL definitions and may choose to implement any validation it does require in
an implementation specific manner (e.g., lazy and eager validation are both acceptable).

4.2.3.1 Example

The following example shows the use of a proxy to invoke a method (get Last Tr adePr i ce) on a service
endpoint interface (com exanpl e. St ockQuot ePr ovi der ). Note that no statically generated stub class is
involved.

javax.xm .ws. Servi ce service = ...;
com exanpl e. St ockQuot eProvi der proxy = service. get Port (port Naneg,

com exanpl e. St ockQuot ePr ovi der. cl ass)
j avax. xm . ws. Bi ndi ngProvi der bp = (javax.xmn .ws. Bi ndi ngProvi der) proxy;
Map<String, Obj ect > context = bp. get Request Cont ext () ;
cont ext.setProperty("javax. xm .ws. sessi on. mai ntai n", Bool ean. TRUE);
proxy. get Last TradePri ce(" ACVE") ;

~No ok~ WwN e

Lines 1-3 show how the proxy is created. Lines 4-6 perform some configuration of the proxy. Lines 7
invokes a method on the proxy.
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Chapter 4. Client APIs

4.2.4 Exceptions

All methods of an SEI can throw j avax. xm . ws. WebSer vi ceExcept i on and zero or more service spe-
cific exceptions.

{ Conformance (Remote Exceptions): If an error occurs during a remote operation invocation, an imple-
mention MUST throw a service specific exception if possible. If the error cannot be mapped to a service
specific exception, an implementation MUST throw a Pr ot ocol Except i on or one of its subclasses, as
appropriate for the binding in use. See section .41 for more details.

{ Conformance (Other Exceptions): For all other errors, i.e. all those that don’t occur as part of a remote
invocation, an implementation MUST throw a WebSer vi ceExcept i on whose cause is the original local
exception that was thrown, if any.

For instance, an error in the configuration of a proxy instance may result in a WebSer vi ceExcept i on
whose cause isaj ava. | ang. I | | egal Ar gunent Except i on thrown by some implementation code.

4.3 javax.xml.ws.Dispatch

XML Web Services use XML messages for communication between services and service clients. The higher
level JAX-WS APIs are designed to hide the details of converting between Java method invocations and the
corresponding XML messages, but in some cases operating at the XML message level is desirable. The
Di spat ch interface provides support for this mode of interaction.

< Conformance (Di spat ch support): Implementations MUST support the j avax. xm . ws. Di spat chin-
terface.

10

11

12

13

14

15

16

17

18

19

Di spat ch supports two usage modes, identified by the constants j avax. xnl . ws. Ser vi ce. Mode. MESSAGE 20

and j avax. xm . ws. Servi ce. Mode. PAYLOADrespectively:

Message In this mode, client applications work directly with protocol-specific message structures. E.g.,
when used with a SOAP protocol binding, a client application would work directly with a SOAP
message.

Message Payload In this mode, client applications work with the payload of messages rather than the
messages themselves. E.g., when used with a SOAP protocol binding, a client application would
work with the contents of the SOAP Body rather than the SOAP message as a whole.

Di spat ch is a low level API that requires clients to construct messages or message payloads as XML and
requires an intimate knowledge of the desired message or payload structure. Di spat ch is a generic class
that supports input and output of messages or message payloads of any type. Implementations are required
to support the following types of object:

javax. xm . transf orm Sour ce Use of Sour ce objects allows clients to use XML generating and con-
suming APIs directly. Sour ce objects may be used with any protocol binding in either message or
message payload mode.
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4.3. javax.xml.ws.Dispatch

JAXB Objects Use of JAXB allows clients to use JAXB objects generated from an XML Schema to cre-
ate and manipulate XML representations and to use these objects with JAX-WS without requiring
an intermediate XML serialization. JAXB objects may be used with any protocol binding in either
message or message payload mode.

javax. xnl . soap. SOAPMessage Use of SOAPMessage objects allows clients to work with SOAP mes-
sages using the convenience features provided by the j ava. xml . soap package. SOAPMessage
objects may only be used with Di spat ch instances that use the SOAP binding (see chapter [0) in
message mode.

j avax. activati on. Dat aSour ce Use of Dat aSour ce objects allows clients to work with MIME-typed
messages. Dat aSour ce objects may only be used with Di spat ch instances that use the HTTP
binding (see chapter [LT)) in message mode.

4.3.1 Configuration

Di spat ch instances are obtained using the cr eat eDi spat ch factory methods of a Ser vi ce instance. The
nmode parameter of cr eat eDi spat ch controls whether the new Di spat ch instance is message or message
payload oriented. The t ype parameter controls the type of object used for messages or message payloads.
Di spat ch instances are not thread safe.

Di spat ch instances are not required to be dynamically configurable for different protocol bindings; the
WSDL binding from which the Di spat ch instance is generated contains static information including the
protocol binding and service endpoint address. However, a Di spat ch instance may support configuration of
certain aspects of its operation and provides methods (inherited from Bi ndi ngPr ovi der ) to dynamically
query and change the values of properties in its request and response contexts — see section EEZ LTl for a list
of standard properties.

4.3.2 Operation Invocation

A Di spat ch instance supports three invocation modes:

Synchronous request response (i nvoke methods) The method blocks until the remote operation com-
pletes and the results are returned.

Asynchronous request response (i nvokeAsync methods) The method returns immediately, any results
are provided either through a callback or via a polling object.

One-way (i nvokeOneWay methods) The method is logically non-blocking, subject to the capabilities of
the underlying protocol, no results are returned.

& Conformance (Failed Di spat ch. i nvoke): When an operation is invoked using an i nvoke method, an
implementation MUST throw a WebSer vi ceExcept i on if there is any error in the configuration of the
Di spat ch instance or a Pr ot ocol Except i on if an error occurs during the remote operation invocation.

< Conformance (Failed Di spat ch. i nvokeAsync): When an operation is invoked using ani nvokeAsync
method, an implementation MUST throw a WebSer vi ceExcept i on if there is any error in the configura-
tion of the Di spat ch instance. Errors that occur during the invocation are reported when the client attempts
to retrieve the results of the operation.
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Chapter 4. Client APIs

< Conformance (Failed Di spat ch. i nvokeOneWay): When an operation is invoked using an i nvoke-
OneWay method, an implementation MUST throw a WebSer vi ceExcept i on if there is any error in the
configuration of the Di spat ch instance or if an error is detected" during the remote operation invocation.

See section [[0.4.T] for additional SOAP/HTTP requirements.

4.3.3 Asynchronous Response

Di spat ch supports two forms of asynchronous invocation:

Polling The i nvokeAsync method returns a Response (see below) that may be polled using the methods
inherited from Fut ur e<T> to determine when the operation has completed and to retrieve the results.

Callback The client supplies an AsyncHandl er (see below) and the runtime calls the handl eResponse
method when the results of the operation are available. The i nvokeAsync method returns a wildcard
Fut ur e (Fut ur e<?>) that may be polled to determine when the operation has completed. The object
returned from Fut ur e<?>. get () has no standard type. Client code should not attempt to cast the
object to any particular type as this will result in non-portable behavior.

In both cases, errors that occur during the invocation are reported via an exception when the client attempts
to retrieve the results of the operation.

< Conformance (Reporting asynchronous errors): If the operation invocation fails, an implementation MUST
throwaj ava. util.concurrent. Executi onExcepti onfrom the Response. get method.

The cause of an Execut i onExcept i on is the original exception raised. In the case of a Response instance
this can only be a WebSer vi ceExcept i on or one of its subclasses.

The following interfaces are used to obtain the results of an operation invocation:

javax. xm . ws. Response A generic interface that is used to group the results of an invocation with
the response context. Response extends j ava. util.concurrent. Fut ur e<T> to provide asyn-
chronous result polling capabilities.

javax. xm . ws. AsyncHandl er A generic interface that clients implement to receive results in an asyn-
chronous callback. It defines a single handl eResponse method that has a Response object as its
argument.

4.3.4 Using JAXB

Ser vi ce provides a cr eat eDi spat ch factory method for creating Di spat ch instances that contain an
embedded JAXBCont ext. The cont ext parameter contains the JAXBCont ext instance that the created
Di spat ch instance will use to marshall and unmarshall messages or message payloads.

& Conformance (Marshalling failure): If an error occurs when using the supplied JAXBCont ext to mar-
shall a request or unmarshall a response, an implementation MUST throw a WebSer vi ceExcept i onwhose
cause is set to the original JAXBExcept i on.

1The invocation is logically non-blocking so detection of errors during operation invocation is dependent on the underlying
protocol in use. For SOAP/HTTPit is possible that certain HTTP level errors may be detected.
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4.3. javax.xml.ws.Dispatch

4.3.5 Examples

The following examples demonstrate use of Di spat ch methods in the synchronous, asynchronous polling,

and asynchronous callback modes. For ease of reading, error handling has been omitted.

4.3.5.1 Synchronous, Payload-Oriented

Source reqMsg = ...;

Service service = ...;

Di spat ch<Source> di sp = service. creat eDi spat ch(port Nane,
Sour ce. cl ass, PAYLQAD);

Source resMsg = disp.invoke(reghMsg);

O~ wnN -

4.3.5.2 Synchronous, Message-Oriented

SOAPMessage soapRequg -
Service service = ...;

SOAPMessage. cl ass, MESSAGE) ;
SOAPMessage soapResMsg = di sp. i nvoke(soapReghMsg);

g~ WN -

4.3.5.3 Synchronous, Payload-Oriented With JAXB Objects

JAXBCont ext jc = JAXBCont ext.new nstance("pri mer.po");
Unmarshal ler u = jc.createUnmarshal l er();
PurchaseOrder po = (PurchaseOrder)u. unmarshal (
new Fi | el nput Strean( "po.xm" ) );
Service service = ...;
Di spat ch<Ohj ect> di sp = service. creat eDi spat ch(port Nane,

~No ol WwWwN -

Di spat ch<SOAPMessage> di sp = servi ce. creat eDi spat ch( port Nane,

OrderConfirmation conf = (Order Confirmation)disp.invoke(po);

In the above example Pur chaseOr der and Or der Confi r mat i on are interfaces pre-generated by JAXB

from the schema document ‘primer.po’.

4.3.5.4 Asynchronous, Polling, Message-Oriented

SOAPMessage soapRequg -
Service service = ...

SOAPMessage. cl ass, MESSAGE) ;

while (!res.isDone()) {
/1 do sonething while we wait

}
SOAPMessage soapResMsg = res. get();

OO0 ~NO O, WNPE

4.3.5.5 Asynchronous, Callback, Payload-Oriented

1 class MyHandl er inpl enents AsyncHandl er <Source> {

October 7, 2005 JAX-WS 2.0

Di spat ch<SOAPI\/Essage> di sp = service.createD spat ch(portNane,

Response<SOAPMessage> res = di sp.i nvokeAsync(soapReqMsg);
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Chapter 4. Client APIs

}

O~NO O~ WN

9 Source reqgMsg = ...;
10 Service service = ...;

11 Di spat ch<Sour ce> di sp = service. creat eDi spat ch(port Nane,

12 Sour ce. cl ass, PAYLQAD);

public voi d handl eResponse( Response<Source> res) {
Source resMsg = res.get();
/1l do something with the results

13 MHandl er handl er = new MyHandl er () ;
14 disp.invokeAsync(reqMsg, handl er);

4.4 Catalog Facility

JAX-WS mandates support for a standard catalog facility to be used when resolving any Web service docu-
ment that is part of the description of a Web service, specifically WSDL and XML Schema documents.

The facility in question is the OASIS XML Catalogs 1.1 specification [30]. It defines an entity catalog that

handles the following two cases:

» Mapping an external entity’s public identifier and/or system identifier to a URI reference.

» Mapping the URI reference of a resource to another URI reference.

Using the entity catalog, an application can package one or more description and/or schema documents in

jar files, avoiding costly remote accesses, or remap remote URIs to other, possibly local ones. Since the

catalog is an XML document, a deployer can easily alter it to suit the local environment, unbeknownst to

the application code.

The catalog is assembled by taking into account all accessible resources whose name is META- | NF/ j ax-
-ws- cat al og. xm . Each resource MUST be a valid entity catalog according to the XML Catalogs 1.1

specification. When running on the Java SE platform, the current context class loader MUST be used to
retrieve all the resources with the specified name. Relative URIs inside a catalog file are relative to the

location of the catalog that contains them.

{ Conformance (Use of the Catalog): In the process of resolving a URI that points to a WSDL document
or any document reachable from it, a JAX-WS implementation MUST perform a URI resolution for it, as
prescribed by the XML Catalogs 1.1 specification, using the catalog defined above as its entity catalog.

In particular, every JAX-WS API argument or annotation element whose semantics is that of a WSDL
location URI MUST undergo URI resolution using the catalog facility described in this section.

Although defined in the client API chapter for reasons of ease of exposure, use of the catalog is in no way

restricted to client uses of WSDL location URIs. In particular, resolutions of URIs to WSDL and schema
documents that arise during the publishing of endpoint metadata (see BE-Z.5) are subject to the requirements
in this section, resulting in catalog-based URI resolutions.
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Chapter 5

Service APIs

This chapter describes requirements on JAX-WS service implementations and standard APIs provided for
their use.

5.1 javax.xml.ws.Provider

JAX-WS services typically implement a native Java service endpoint interface (SEI), perhaps mapped from
a WSDL port type, either directly or via the use of annotations. Section 3.4 describes the requirements that
a Java interface must meet to qualify as a JAX-WS SEI. Section describes the mapping from a WSDL
port type to an equivalent Java SEI.

Java SEls provide a high level Java-centric abstraction that hides the details of converting between Java
objects and their XML representations for use in XML-based messages. However, in some cases it is
desirable for services to be able to operate at the XML message level. The Provi der interface offers an
alternative to SEIs and may be implemented by services wishing to work at the XML message level.

< Conformance (Provider support required): An implementation MUST support Pr ovi der <Sour ce> in
payload mode with all the predefined bindings. It MUST also support Provi der <SOAPMessage> in
message mode in conjunction with the predefined SOAP bindings and Pr ovi der <j avax. acti vati on-
. Dat aSour ce> in message mode in conjunction with the predefined HTTP binding.

& Conformance (Provider default constructor): A Provi der based service endpoint implementation MUST
provide a public default constructor.

A typed Provi der interface is one in which the type parameter has been bound to a concrete class, e.g.
Pr ovi der <Sour ce>or Pr ovi der <SOAPMessage>, as opposed to being left unbound, as in Pr ovi der <T>.

< Conformance (Provider implementation): A Provi der based service endpoint implementation MUST
implement a typed Pr ovi der interface.

{ Conformance (WebServiceProvider annotation): A Provi der based service endpoint implementation
MUST carry a WebSer vi cePr ovi der annotation (see [L7).

Provi der is a low level generic API that requires services to work with messages or message payloads and
hence requires an intimate knowledge of the desired message or payload structure. The generic nature of
Provi der allows use with a variety of message object types.

October 7, 2005 JAX-WS 2.0 59

[

© © ~ o

10

11

12

13

14

15

16

17

18

19

22

23

24

25

26

27

28



QWO NO UL WN P

[N

A OwWOWDN R

Chapter 5. Service APIs

5.1.1 Invocation

A Provi der based service instance’s i nvoke method is called for each message received for the service.

5.1.1.1 Exceptions

The service runtime is required to catch exceptions thrown by a Provider instance. A Provi der instance
may make use of the protocol specific exception handling mechanism as described in section&.41l The
protocol binding is responsible for converting the exception into a protocol specific fault representation and
then invoking the handler chain and dispatching the fault message as appropriate.

5.1.2 Configuration

The Ser vi ceMode annotation is used to configure the messaging mode of a Pr ovi der instance. Use of
@ser vi ceMode( val ue=MESSAGE) indicates that the provider instance wishes to receive and send entire
protocol messages (e.g. a SOAP message when using the SOAP binding); absence of the annotation or
use of @er vi ceMode( val ue=PAYLQOAD) indicates that the provider instance wishes to receive and send
message payloads only (e.g. the contents of a SOAP Body element when using the SOAP binding).

Provider instances MAY use the WebSer vi ceCont ext facility (see B.3) to access the message context and
other information about the request currently being served.

The JAX-WS runtime makes certain properties available to a Pr ovi der instance that can be used to deter-
mine its configuration. These properties are passed to the Pr ovi der instance each time it is invoked using
the MessageCont ext instance accessible from the WebSer vi ceCont ext .

5.1.3 Examples

For brevity, error handling is omitted in the following examples.

Simple echo service, reply message is the same as the input message

@\bSer vi ceProvi der

@er vi ceMbde( val ue=Ser vi ce. Mode. MESSAGE)

public class MyService inplements Provi der <SOAPMessage> {
public MyService() {

}

publ i c SOAPMessage i nvoke( SOAPMessage request) {
return request;
}

Simple static reply, reply message contains a fi xed acknowlegment element

@\ebSer vi ceProvi der

@ser vi ceMbde( val ue=Ser vi ce. Mode. PAYLQAD)

public class MyService inplements Provider<Source> {
public MyService() {
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5.2. javax.xml.ws.Endpoint

}

public Source invoke(Source request) {
Sour ce request Payl oad = request. get Payl oad();

String replyEl enent = new String("<n:ack xmns:n="..."/>");

StreanSource reply = new StreantSource(new StringReader (repl yEl ement));

return reply;

Using JAXB to read the input message and set the reply

@\ébSer vi ceProvi der
@ser vi ceMbde( val ue=Ser vi ce. Mode. PAYLQOAD)
public class MyService inplements Provider<Source> {
public MyService() {
}
public Source invoke(Source request) {
JAXBContent jc = JAXBCont ext.new nstance(...);
Unmarshal ler u = jc.createUnmarshal l er();
bj ect request Cbj = u.unnmarshall (request);

Acknowl edgenent reply = new Acknow edgenent (...);
return new JAXBSource(jc, reply);

5.2 javax.xml.ws.Endpoint

The Endpoi nt class can be used to create and publish Web service endpoints.

An endpoint consists of an object that acts as the Web service implementation (called here implementor)
plus some configuration information, e.g. a Bi ndi ng. Implementor and binding are set when the end-
point is created and cannot be modified later. Their values can be retrieved using the get | mpl erment or
and get Bi ndi ng methods respectively. Other configuration information may be set at any time after the
creation of an Endpoi nt but before its publication.

5.2.1 Endpoint Usage

Endpoints can be created using the following static methods on Endpoi nt :

create(Obj ect inplenmentor) Createsand returns an Endpoi nt for the specified implementor. If the
implementor specifies a binding using the j avax. xm . ws. Bi ndi ngType annotation it MUST be
used else a default binding of SOAP 1.1/ HTTP binding MUST be used.

create(URI bindingl D, Qoject inplenentor) Createsand returnsan Endpoi nt for the specified
binding and implementor. If the bindingID is nul I and no binding information is specified via the
j avax. xm . ws. Bi ndi ngType annotation then a default SOAP 1.1/ HTTP binding MUST be used.
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Chapter 5. Service APIs

publish(String address, Object inplenentor) Createsand publishes an Endpoi nt for the given
implementor. The binding is chosen by default based on the URL scheme of the provided address
(which must be a URL). If a suitable binding if found, the endpoint is created then published as if the
Endpoi nt . publ i sh(String address) method had been called. The created Endpoi nt is then
returned as the value of the method.

o h WN e

These methods MUST delegate the creation of Endpoint to the j avax. xn . ws. spi . Provi der SPI class
(see B2) by calling the cr eat eEndpoi nt and cr eat eAndPubl i shEndpoi nt methods respectively. 7

An implementor object MUST be either an instance of a class annotated with the @\ebSer vi ce annotation s
according to the rules in chapter 3 or an instance of a class annotated with the WebSer vi ceProvi der
annotation and implementing the Pr ovi der interface (see B.1). 10

The publ i sh(String, Obj ect) method is provided as a shortcut for the common operation of creating 11
and publishing an Endpoi nt . The following code provides an example of its use: 12

1 // assune Test is an endpoint inplenentation class annotated with @\ebService 13
2 Test test = new Test(); 14
3 Endpoint e = Endpoint.publish("http://local host:8080/test", test); 15

& Conformance (Endpoint publish(String address, Object implementor) Method): The effect of invoking the 16
publ i sh method onan Endpoi nt MUST be the same as first invoking the cr eat e method with the binding 17
ID appropriate to the URL scheme used by the address, then invoking the publ i sh(String address) s
method on the resulting endpoi nt . 19

¢ Conformance (Default Endpoint Binding): 1f the URL scheme for the address argument of the Endpoi nt - 20
. publ i sh method is "http” or "https” then an implementation MUST use the SOAP 1.1/HTTP binding (see 21
[I0) as the binding for the newly created endpoint. 22

& Conformance (Other Bindings): Animplementation MAY support using the Endpoi nt . publ i shmethod 23
with addresses whose URL scheme is neither "http” nor "https”. 24

The success of the Endpoi nt . publ i sh method is conditional to the presence of the appropriate permission 25
as described in section 26

Endpoint implementors MAY use the WebSer vi ceCont ext facility (see 5.3) to access the message context 27
and other information about the request currently being served. Injection of the WebSer vi ceCont ext , if 28
requested, MUST happen the first time the endpoint is published. After any injections have been performed 20
and before any requests are dispatched to the implementor, the implementor method which carriesaj avax- a0
. annot at i on. Post Const ruct annotation, if present, MUST be invoked. Such a method MUST satisfy a1
the requirements for lifecycle methods in JSR-250 [I31]]. 32

5.2.2 Publishing 33

An Endpoi nt is in one of three states: not published (the default), published or stopped. Published end- 34
points are active and capable of receiving incoming requests and dispatching them to their implementor. 35
Non published endpoints are inactive. Stopped endpoint were in the published until some time ago, then got 36
stopped. Stopped endpoints cannot be published again. Publication of an Endpoi nt can be achieved by 37
invoking one of the following methods: 38

publi sh(String address) Publishesthe endpoint at the specified address (a URL). The address MUST 3o
use a URL scheme compatible with the endpoint’s binding. 40
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publ i sh(Obj ect server Cont ext) Publishes the endpoint using the specified server context. The
server context MUST contain address information for the resulting endpoint and it MUST be compat-
ible with the endpoint’s binding.

{» Conformance (Publishing over HTTP): If the Bi ndi ng for an Endpoi nt is a SOAP (see [I0) or HTTP
(see[IT) binding, then an implementation MUST support publishing the Endpoi nt to a URL whose scheme
is either "http” or "https”.

The WSDL contract for an endpoint is created dynamically based on the annotations on the implementor
class, the Bi ndi ng in use and the set of metadata documents specified on the endpoint (see5.2.4).

{» Conformance (WSDL Publishing): An Endpoi nt that uses the SOAP 1.1/HTTP binding (see I0) MUST
make its contract available as a WSDL 1.1 document at the publishing address suffixed with "?WSDL"” or
"owsdl”.

An Endpoi nt that uses any other binding defined in this specification in conjunction with the HTTP trans-
port SHOULD make its contract available using the same convention. It is RECOMMENDED that an

implementation provide a way to access the contract for an endpoint even when the latter is published over

a transport other than HTTP.

The success of the two Endpoi nt . publ i sh methods described above is conditional to the presence of the
appropriate permission as described in section £.2.3

Applications that wish to modify the configuration information (e.g. the metadata) for an Endpoi nt must
make sure the latter is in the not-published state. Although the various setter methods on Endpoi nt must
always store their arguments so that they can be retrieved by a later invocation of a getter, the changes they
entail may not be reflected on the endpoint until the next time it is published. In other words, the effects of
configuration changes on a currently published endpoint are undefined.

The st op method can be used to stop publishing an endpoint. A stopped endpoint may not be restarted. It
is an error to invoke a publ i sh method on a stopped endpoint. After the st op method returns, the runtime
MUST NOT dispatch any further invocations to the endpoint’s implementor.

An Endpoi nt will be typically invoked to serve concurrent requests, so its implementor should be written
so as to support multiple threads. The synchr oni zed keyword may be used as usual to control access to
critical sections of code. For finer control over the threads used to dispatch incoming requests, an application
can directly set the executor to be used, as described in section

5.2.2.1 Example

The following example shows the use of the publ i sh( Obj ect ) method using a hypothetical HTTP server
API that includes the Ht t pSer ver and Ht t pCont ext classes.

/1l assume Test is an endpoint inplenmentation class annotated with @bService
Test test = new Test();

Htt pServer server = HttpServer.create(new | net Socket Addr ess(8080), 10);

server. set Execut or ( Execut or. newri xedThr eadPool (10));

server.start();

Ht t pCont ext context = server.createContext("/test");

Endpoi nt endpoi nt = Endpoi nt. cr eat e( SOAPBi ndi ng. SOAP11HTTP_BI NDI NG, test);
endpoi nt. publ i sh(context);

Note that the specified server context uses its own executor mechanism. At runtime then, any other executor
set on the Endpoi nt instance would be ignored by the JAX-WS implementation.
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Chapter 5. Service APIs

5.2.3 Publishing Permission

For security reasons, administrators may want to restrict the ability of applications to publish Web ser-
vice endpoints. To this end, JAX-WS 2.0 defines a new permission class, j avax. xm . ws. WWebSer vi ce-
Per mi ssi on, and one named permission, publ i shEndpoi nt .

< Conformance (Checking publ i shEndpoi nt Permission): When any of the publ i sh methods defined
by the Endpoi nt class are invoked, an implementation MUST check whether a Securi t yManager is in-

5

6

stalled with the application. If itis, implementations MUST verify that the application has the WebSer vi cePer m

identified by the target name publ i shEndpoi nt before proceeding. If the permission is not granted, imple-
mentations MUST NOT publish the endpoint and they MUST throw aj ava. | ang. Securit yExcepti on.

5.2.4 Endpoint Metadata

A set of metadata documents can be associated with an Endpoi nt by means of the set Met adat a-
(Li st <Sour ce>) method. By setting the metadata of an Endpoi nt, an application can bypass the auto-
matic generation of the endpoint’s contract and specify the desired contract directly. This way it is possible,
e.g., to make sure that the WSDL or XML Schema document that is published contains information that
cannot be represented using built-in Java annotations (see [7).

8

9

10

11
12
13
14

15

¢ Conformance (Required Metadata Types): An implementation MUST support WSDL 1.1 and XML Schemais

1.0 documents as metadata.

< Conformance (Unknown Metadata): An implementation MUST ignore metadata documents whose type
it does not recognize.

When specifying a list of documents as metadata, an application may need to establish references between
them. For instance, a WSDL document may import one or more XML Schema documents. In order to do
so, the application MUST use the syst em d property of the j avax. xml . t ransf or m Sour ce class by
setting its value to an absolute URI that uniquely identifies it among all supplied metadata documents, then
using the given URI in the appropriate construct (e.g. wsdl : i nport or xsd: i nport).

5.2.5 Endpoint Publishing and Metadata

This section details how metadata is used at publishing time to create a contract for the endpoint.

A WSDL document contains two different kinds of information: abstract information (i.e. portTypes and
any schema-related information) which affects the format of the messages and the data being exchanged,
and binding-related one (i.e. bindings and ports) which affects the choice of protocol and transport as well
as the on-the-wire format of the messages. Annotations (see [7)) are provided to capture the former aspects
but not the latter. (The @OAPBI ndi ng annotation is a bit of a hybrid, because it captures the signature-
related aspects of the soap: bi ndi ng binding extension in WSDL 1.1.) At runtime, annotations must be
followed for all the abstract aspects of an interaction, but binding information has to come from somewhere
else. Although the choice of binding is made at the time an endpoint is created, this specification does not
attempt to capture all possible binding properties in its APIs, since the extensibility of WSDL would make it
a futile exercise. Rather, when an endpoint is published, a metadata document for it, if present, is consulted
to determine binding information, using the wsdl : ser vi ce and wsdl : port qualified names as a key.

By default, an implementation MUST generate a contract for the endpoint based on the annotation on the
implementor class and the binding in use. The resulting contract MUST follow the rules in chapter Jand the
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JAXB specification [10]. Certain bindings, including standard ones, MAY specify that no contract must be
generated for them, typically because there is no recognized interoperable standard WSDL binding for them
at the time they were created. In this case, implementations MUST NOT generate a contract for endpoints
that use them.

Note: This requirement guarantees that future versions of this specification may mandate support for ad-
ditional WSDL binding in conjunction with the predefined binding identifiers without negatively affecting
existing applications.

The generated contract must reuse as much as possible the set of metadata documents provided by the ap-
plication. In order to simplify an implementors’ task, this specification requires that only a small number
of well-defined scenarios in which the application provides metadata documents be supported. Implemen-
tations MAY support other use cases, but they MUST follow the general rule that any application-provided
metadata element takes priority over an implementation-generated one, with the exception of the overriding
of a port address. For instance, if the application-provided metadata contains a definition for portType foo
that in no case should the JAX-WS implementation create its own foo portType to replace the one provided
by the application in the final contract for the endpoint.

The exception to using a metadata document as supplied by the application without any modifications is the
address of the wsdl : port for the endpoint, which MUST be overridden so as to match the address specified
as an argument to the publ i sh method or the one implicit in a server context.

When publishing the main WSDL document for an endpoint, an implementation MUST ensure that all refer-
ences between documents are correct and resolvable. This may require remapping the metadata documents
to URLs different from those set as their syst eml d property. The renaming MUST be consistent, in that the
"imports” and "includes” relationships existing between documents when the metadata was supplied to the
endpoint MUST be respected at publishing time. Moreover, the same metadata document SHOULD NOT
be published at multiple, different URLSs.

When resolving URI references to other documents when processing metadata documents or any of the doc-
uments they may transitively reference, a JAX-WS implementation MUST use the catalog facility defined
in section 4], except when there is a metadata document whose system id matches the URI in question. In
other words, metadata documents have priority over catalog-based mappings.

The scenarios which are required to be supported are the following:

5.2.5.1 Application-specifi ed Service

One of the metadata documents, say D, contains a definition for a WSDL service whose qualified name
, say S, matches that specified by the endpoint being published. In this case, a JAX-WS implementation
MUST use D as the service description. No further generation of contract-related artifacts may occur.

The implementation MUST also override the port address in D and the | ocat i on and schenalLocat i on

attributes as detailed in the preceding paragraphs. It is an error if more than one metadata document contains

a definition for the sought-after service S.

5.2.5.2 Application-specified PortType

No metadata document contains a definition for the sought-after service S, but a metadata document, say
D, contains a definition for the WSDL portType whose qualified name, say P, matches that specified by the
endpoint being published. In this case, a JAX-WS implementation MUST create a new description for S,
including an appropriate WSDL binding element referencing portType P. The metadata document D MUST
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Chapter 5. Service APIs

Table 5.1: Standard Endpoi nt properties.

Name Type Description

j avax. xm . ws. wsdl

.service QName Specifies the qualified name of the service.
. port QName Specifies the qualified name of the port.

be imported/included so that the published contract uses the definition of P provided by D. No schema gen-
eration occurs,as P is assumed to embed or import schema definitions for all the types/elements it requires.
Like in the previous case, the implementation MUST override any | ocat i on and schenmaLocat i on at-
tributes. It is an error if more than one metadata document contains a definition for the sought-after portType
P.

5.2.5.3 Application-specified Schema or No Metadata

No metadata document contains a definition for the sought-after service S and portType P. In this case, a
JAX-WS implementation MUST generate a complete WSDL for S. When it comes to generating a schema
for a certain target namespace, say T, the implementation MUST reuse the schema for T among the avail-
able metadata documents, if any. Like in the preceding case, the implementation MUST override any
schemaLocat i on attributes. It is an error if more than one schema documents specified as metadata for
the endpoint attempt to define components in a namespace T used by the endpoint.

Note: The three scenarios described above cover several applicative use cases. The first one represents an
application that has full control over all aspects of the contract. The JAX-WS runtime just uses what the
application provided, with a minimum of adjustments to ensure consistency. The second one corresponds
to an application that defines all abstract aspects of the WSDL, i.e. portType(s) and schema(s), leaving
up to the JAX-WS runtime to generate the concrete portions of the contract. Finally, the third case rep-
resents an application that uses one or more well-known schema(s), possibly taking advantage of lots of
facets/constraints that JAXB cannot capture, and wants to reuse it as-is, leaving all the WSDL-specific as-
pects of the contract up to the runtime. This use case also covers an application that does not specify any
metadata, leaving WSDL and schema generation up to the JAX-WS (and JAXB) implementation.

5.2.6 Endpoint Properties

An Endpoi nt has an associated set of properties that may be read and written using the get Properti es
and set Proper t i es methods respectively.

Table Bl lists the set of standard Endpoi nt properties.

When present, the WSDL-related properties override the values specified using the WebSer vi ce and Web-
Ser vi ceProvi der annotations. This functionality is most useful with provider objects (see section [Z7),
since the latter are naturally more suited to a more dynamic usage. For instance, an application that publishes
a provider endpoint can decide at runtime which web service to impersonate by using a combination of
metadata documents and the properties described in this section.

5.2.7 Executor

Endpoi nt instances can be configured with a j ava. util . concurrent. Execut or. The executor will
then be used to dispatch any incoming requests to the application. The set Execut or and get Execut or
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5.3. javax.xml.ws.WebServiceContext

methods of Endpoi nt can be used to modify and retrieve the executor configured for a service.

< Conformance (Use of Executor): If an executor object is successfully set on an Endpoi nt via the set -

Execut or method, then an implementation MUST use it to dispatch incoming requests upon publication of
the Endpoi nt by means of the publ i sh(String address) method. If publishing is carried out using
the publ i sh( Obj ect server Cont ext ) ) method, an implementation MAY use the specified executor or
another one specific to the server context being used.

{ Conformance (Default Executor): If an executor has not been set on an Endpoi nt , an implementation
MUST use its own executor, a j ava. util. concurrent. Thr eadPool Execut or or analogous mecha-
nism, to dispatch incoming requests.

5.3 javax.xml.ws.WebServiceContext

The j avax. xn . ws. WebSer vi ceCont ext interface makes it possible for an endpoint implementation
object to access contextual information pertaining to the request being served.

The result of invoking any methods on the WebSer vi ceCont ext of a component outside the invocation
of one of its web service methods is undefined. An implementation SHOULD throw a j ava. | ang-
. I'l'l egal St at eExcepti on if it detects such a usage.

The WebSer vi ceCont ext is treated as an injectable resource that can be set on an endpoint at the time
of its initialization. The WebSer vi ceCont ext object will then use thread-local information to return
the correct information regardless of how many threads are concurrently being used to serve requests ad-
dressed to the same endpoint object. It is an error to attempt to request the injection of a resource of type
WebSer vi ceCont ext on a component which does not constitute a Web service endpoint.

The following code shows a simple endpoint implementation class which requests the injection of its
WebSer vi ceCont ext :

@\ebServi ce
public class Test {
@Resour ce
private WbServi ceCont ext context;

public String reverse(String inputString) { ... }

The j avax. annot at i on. Resour ce annotation defined by JSR-250 3] is used to request injection of
the WebSer vi ceCont ext. The following constraints apply to the annotation elements of a Resour ce
annotation used to inject a WebSer vi ceCont ext :

* The type element MUST be either j ava. | ang. Qbj ect (the default) or j avax. xml . ws. Web-
Ser vi ceCont ext . If the former, then the resource MUST be injected into a field or a method. In
this case, the type of field or the type of the JavaBeans property defined by the method MUST be
j avax. xm . ws. WebSer vi ceCont ext .

» The aut henti cati onType, shar eabl e elements, if they appear, MUST have their respective de-
fault values.
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Chapter 5. Service APIs

The above restriction on t ype guarantees that a resource type of WebSer vi ceCont ext is either explicitely
stated or can be inferred from the annotated field/method declaration. Moreover, the field/method type must
be assignable from the type described by the annotation’s t ype element.

When running on the Java SE platform, the name and mappedNane elements are ignored. As a consequence,
on Java SE there is no point in declaring a resource of type WebSer vi ceCont ext on the endpoint class
itself (instead of one of its fields/methods), since it won’t be accessible at runtime via JNDI. When running
on the Java EE 5 platform, resources of type WebSer vi ceCont ext are treated just like all other injectable
resources there and are subject to the constraints prescribed by the platform specification [32].

Note: When using method-based injection, it is recommended that the method be declared as non-public,
otherwise it will be exposed as a web service operation. Alternatively, the method can be marked with the
@webMet hod( excl ude=t r ue) annotation to ensure it will not be part of the generated portType for the
service.

5.3.1 MessageContext

The message context made available to endpoint instances via the WebSer vi ceCont ext acts as a restricted
window on to the MessageCont ext of the inbound message following handler execution (see chapter [@).
The restrictions are as follows:

» Only properties whose scope is APPLI CATI ON are visible using a MessageCont ext obtained from
a WebSer vi ceCont ext ; the get method returns nul | for properties with HANDLER scope, the Set
returned by keySet only includes properties with APPLI CATI QN scope.

» New properties set in the context are set in the underlying MessageCont ext with APPLI CATI ON
scope.

» An attempt to set the value of property whose scope is HANDLER in the underlying MessageCont ext
results inan 111 egal Ar gunent Except i on being thrown.

» Only properties whose scope is APPLI CATI ON can be removed using the context. An attempt to re-
move a property whose scope is HANDLERin the underlying MessageCont ext resultsinan! | | egal -
Ar gunent Except i on being thrown.

» The Map. put Al I method can be used to insert multiple properties at once. Each property is inserted
individually, each insert operation being carried out as if enclosed by a try/catch block that traps any
Il I egal Ar gunent Except i on. Consequently, put Al | is not atomic: it silently ignores properties
whose scope is HANDLER and it never throws an | | | egal Ar gument Excepti on.

The MessageCont ext is used to store handlers information between request and response phases of a
message exchange pattern, restricting access to context properties in this way ensures that endpoint imple-
mentations can only access properties intended for their use.
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Chapter 6

Core APIs

This chapter describes the standard core APIs that may be used by both client and server side applications.

6.1 javax.xml.ws.Binding

The j avax. xm . ws. Bi ndi ng interface acts as a base interface for JAX-WS protocol bindings. Bindings
to specific protocols extend Bi ndi ng and may add methods to configure specific aspects of that protocol
binding’s operation. Chapter [[0 describes the JAX-WS SOAP binding; chapter [LTl describes the JAX-WS
XML/HTTP binding.

Applications obtain a Bi ndi ng instance from a Bi ndi ngPr ovi der (a proxy or Di spat ch instance) or
from an Endpoi nt using the get Bi ndi ng method (see sections B2).

Bi ndi ng provides methods to manipulate the handler chain configured on an instance (see section@.2.7).

< Conformance (Read-only handler chains): An implementation MAY prevent changes to handler chains
configured by some other means (e.g. via a deployment descriptor) by throwing Unsuppor t edQper at i on-
Except i on from the set Handl er Chai n method of Bi ndi ng

6.2 javax.xml.ws.spi.Provider

Provi der is an abstract service provider interface (SPI) factory class that provides various methods for the
creation of Endpoi nt instances and Ser vi ceDel egat e instances. These methods are designed for use by
other JAX-WS API classes, such as Ser vi ce (see 1) and Endpoi nt (see 52) and are not intended to be
called directly by applications.

The Provi der SPI allows an application to use a different JAX-WS implementation from the one bundled
with the platform without any code changes.

& Conformance (Concretej avax. xm . ws. spi . Provi der required). Animplementation MUST provide
a concrete class that extends j avax. xm . ws. spi . Provi der. Such a class MUST have a public construc-
tor which takes no arguments.
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Chapter 6. Core APIs

6.2.1 Configuration

The Provi der implementation class is determined using the following algorithm. The steps listed below
are performed in sequence. At each step, at most one candidate implementation class name will be produced.
The implementation will then attempt to load the class with the given class name using the current context
class loader or, missing one, thej ava. | ang. C ass. f or Name( St ri ng) method. As soon as a step results
in an implementation class being successfully loaded, the algorithm terminates.

1. If aresource with the name of META- | NF/ ser vi ces/j avax. xm . ws. spi . Provi der exists, then
its first line, if present, is used as the UTF-8 encoded name of the implementation class.

2. If the ${j ava. hone}/ | i b/j axws. properti es file exists and it is readable by the j ava. uti | -
. Properties. | oad(Input Stream method and it contains an entry whose key is j avax. xm -
. Ws. spi . Provi der, then the value of that entry is used as the name of the implementation class.

3. If a system property with the name j avax. xml . ws. spi . Provi der is defined, then its value is used
as the name of the implementation class.

4. Finally, a default implementation class name is used.

6.2.2 Creating Endpoint Objects

Endpoints can be created using the following methods on Pr ovi der :

creat eEndpoi nt (String bi ndi ngl D, Object inplenmentor) Creates and returns an Endpoi nt
for the specified binding and implementor.

cr eat eAndPubl i shEndpoi nt (String address, Object inplenentor) Createsand publishesan
Endpoi nt for the given implementor. The binding is chosen by default based on the URL scheme
of the provided address (which must be a URL). If a suitable binding if found, the endpoint is cre-
ated then published as if the Endpoi nt . publ i sh(String addr ess) method had been called. The
created Endpoi nt is then returned as the value of the method.

An implementor object MUST be either:

« an instance of a SEl-based endpoint class, i.e. a class annotated with the @\ébSer vi ce annotation
according to the rules in chapter 3 or

« an instance of a provider class, i.e. a class implementing the Pr ovi der interface and annotated with
the WebSer vi cePr ovi der annotation according to the rules in B11

The cr eat eAndPubl i shEndpoi nt (Stri ng, Obj ect) method is provided as a shortcut for the common
operation of creating and publishing an Endpoi nt . It corresponds to the static publ i sh method defined on
the Endpoi nt class, see B.2.11

< Conformance (Provider createAndPublishEndpoint Method): The effect of invoking the cr eat eAnd-
Publ i shEndpoi nt method on a Pr ovi der MUST be the same as first invoking the cr eat eEndpoi nt
method with the binding 1D appropriate to the URL scheme used by the address, then invoking the publ i sh-
(String address) method on the resulting endpoi nt .
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6.3. javax.xml.ws.spi.ServiceDéelegate

6.2.3 Creating ServiceDelegate Objects 1
j avax. xm . ws. spi . Servi ceDel egat e[6:3 can be created using the following method on Pr ovi der : 2

creat eServi ceDel egat e(URL wsdl Docunent Locati on, QName servi ceNane, C ass service&l ass)
Creates and returns a Ser vi ceDel egat e for the specified service. When starting from WSDL the 4
serviceClass will be the generated service class as described in section 271 In the dynamic case where s
there is no service class generated it will be j avax. xm . ws. Servi ce. The serviceClass is used by
the Ser vi ceDel egat e to get access to the annotations. 7

6.3 javax.xml.ws.spi.ServiceDelegate 8

The j avax. xm . ws. spi . Ser vi ceDel egat e class is an abstract class that implementations MUST pro-
vide. This is the class that j avax. xm . ws. Ser vi ce Bl class delegates all methods, except the static 10
cr eat e methods to. ServiceDelegate is defined as an abstract class for future extensibility purpose. 11

& Conformance (Concretej avax. xm . ws. spi . Ser vi ceDel egat e required): Animplementation MUST 12

provide a concrete class that extends j avax. xml . ws. spi . Ser vi ceDel egat e. 13
6.4 EXxceptions 14
The following standard exceptions are defined by JAX-WS. 15

javax. xm . ws. WebSer vi ceExcepti on A runtime exception that is thrown by methods in JAX-WS 16
APIs when errors occur during local processing. 17

javax. xm . ws. Prot ocol Excepti on A base class for exceptions related to a specific protocol binding. s
Subclasses are used to communicate protocol level fault information to clients and may be used by a 1o
service implementation to control the protocol specific fault representation. 20

javax. xml . ws. soap. SOAPFaul t Excepti on A subclass of Prot ocol Exception, may be used to 21
carry SOAP specific information. 22

javax. xm . ws. htt p. HTTPExcepti on Asubclass of Pr ot ocol Except i on, may be used to carry HTTP 23
specific information. 24

Editors Note 6.1 A future version of this specification may introduce a new exception class to distinguish 25
errors due to client misconfiguration or inappropriate parameters being passed to an API from errors that 26
were generated locally on the sender node as part of the invocation process (e.g. a broken connection or 27
an unresolvable server name). Currently, both kinds of errors are mapped to WebServiceException, but the 28
latter kind would be more usefully mapped to its own exception type, much like ProtocolException is. 20

6.4.1 Protocol Specific Exception Handling 30

< Conformance (Protocol specifi ¢ fault generation): When throwing an exception as the result of a pro- a1
tocol level fault, an implementation MUST ensure that the exception is an instance of the appropriate 22
Pr ot ocol Except i on subclass. For SOAP the appropriate Pr ot ocol Excepti on subclass is SOAP- a3
Faul t Excepti on, for XML/HTTP is is HTTPExcept i on. 34
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Chapter 6. Core APIs

< Conformance (Protocol specifi ¢ fault consumption): When an implementation catches an exception thrown 1

by a service endpoint implementation and the cause of that exception is an instance of the appropriate
Pr ot ocol Except i on subclass for the protocol in use, an implementation MUST reflect the information
contained in the Pr ot ocol Except i on subclass within the generated protocol level fault.

6.4.1.1 Client Side Example

try {
response = di spatch.invoke(request);
}

cat ch ( SOAPFaul t Exception e) {
MNane soapFaul t Code = soapFaul t. get Faul t (). get Faul t CodeAsQ\ane() ;

~No ok WwN P

6.4.1.2 Server Side Example
public void endpoi nt Qperation() {

if (someProblem ({
SOQAPFault fault = soapBi ndi ng. get SOAPFact ory(). creat eFaul t (
faultcode, faultstring, faultactor, detail);
t hr ow new SOAPFaul t Exception(fault);

OO0 ~NO O WNPE

6.4.2 One-way Operations

¢ Conformance (One-way operations): When sending a one-way message, implementations MUST throw
aWebSer vi ceExcepti on if any error is detected when sending the message.
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Chapter 7

Annotations

This chapter describes the annotations used by JAX-WS.

For simplicity, when describing an annotation we use the term “property” in lieu of the more correct “an-
notation elements”. Also, for each property we list the default value, which is the default as it appears in
the declaration of the annotation type. Often properties have logical defaults which are computed based on
contextual information and, for this reason, cannot be captured using the annotation element default facility
built into the language. In this case, the text describes what the logical default is and how it is computed.

JAX-WS 2.0 uses annotations extensively. For an annotation to be correct, besides being syntactically

correct, e.g. placed on a program element of the appropriate type, it must obey a set of constraints detailed

in this specification. For annotations defined by JSR-181, the annotation in question must also obey the
constraints in the relevant specification (see [13]).

< Conformance (Correctness of annotations): An implementation MUST check at runtime that the annota-
tions pertaining to a method being invoked, either on the client or on the server, as well as any containing
program elements (i.e. classes, packages) is in conformance with the specification for that annotation

¢ Conformance (Handling incorrect annotations): If an incorrect or inconsistent annotation is detected:

* In a client setting, an implementation MUST NOT invoke the remote operation being invoked, if any.
Instead, it MUST throw a WebSer vi ceExcept i on, setting its cause to an exception approximating
the cause of the error (e.g. an I | | egal Ar gunment Except i onora Cl assNot FoundExcept i on).

* In a server setting, annotation, an implementation MUST NOT dispatch to an endpoint implementa-
tion object. Rather, it MUST generate a fault appropriate to the binding in use.

An implementation may check for correctness in a lazy way, at the time a method is invoked or a request
is about to be dispatched to an endpoint, or more aggressively, e.g. when creating a proxy. In a container
environment, an implementation may perform any correctness checks at deployment time.

7.1 javax.xml.ws.ServiceMode

The Ser vi ceMode annotation is used to specify the mode for a provider class, i.e. whether a provider wants
to have access to protocol message payloads (e.g. a SOAP body) or the entire protocol messages (e.g. a
SOAP envelope).
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Chapter 7. Annotations

Table 7.1: Ser vi ceMode properties.

Property Description Default

val ue The service mode, one of javax.xml.ws-
javax.xml.ws.Service.Mode. MESSAGE or .Service.Mode-
javax.xml.ws.Service.Mode.PAYLOAD. .PAYLOAD

MESSAGE means that the whole protocol
message will be handed to the provider
instance, PAYLOAD that only the payload of
the protocol message will be handed to the
provider instance.

The Ser vi ceMbde annotation type is marked @ nheri t ed, so the annotation will be inherited from the
superclass.

7.2 javax.xml.ws.WebFault

The WebFaul t annotation is used when mapping WSDL faults to Java exceptions, see section Itis used
to capture the name of the fault element used when marshalling the JAXB type generated from the global
element referenced by the WSDL fault message. It can also be used to customize the mapping of service
specific exceptions to WSDL faults.

Table 7.2: WebFaul t properties.

Property Description Default
nane The local name of the element
t ar get Namespace The namespace name of the element
f aul t Bean The name of the fault bean class

Since the default value for the name property of this annotation is not a valid XML element local name, an
actual value must be specified in all cases.

7.3 javax.xml.ws.RequestWrapper

The Request W apper annotation is applied to the methods of an SEI. It is used to capture the JAXB
generated request wrapper bean and the element name and namespace for marshalling / unmarshalling the
bean. The default value of | ocal Nane element is the oper at i onNane as defined in WebMet hod anno-
tation and the default value for the t ar get Namespace element is the target namespace of the SEI. When
starting from Java, this annotation is used to resolve overloading conflicts in document literal mode. Only
the cl assNane element is required in this case.

Table 7.3: Request W apper properties.

Property Description Default
| ocal Nane The local name of the element
t ar get Namespace The namespace name of the element
cl assNane The name of the wrapper class
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7.4 javax.xml.ws.ResponseWrapper

The ResponseW apper annotation is applied to the methods of an SEI. It is used to capture the JAXB
generated response wrapper bean and the element name and namespace for marshalling / unmarshalling the
bean. The default value of the | ocal Nane element is the oper at i onNane as defined in the WebMet hod
appended with "Response” and the default value of the t ar get Namespace element is the target namespace

of the SEI. When starting from Java, this annotation is used to resolve overloading conflicts in document
literal mode. Only the cl assNane element is required in this case.

Table 7.4: ResponseW apper properties.

Property Description Default
| ocal Nane The local name of the element
t ar get Nanmespace The namespace name of the element
cl assNane The name of the wrapper class

7.5 javax.xml.ws.WebServiceClient

The WebSer vi ced i ent annotation is specified on a generated service class (seelZ7). It is used to asso-
ciate a class with a specific Web service, identify by a URL to a WSDL document and the qualified name of
awsdl : servi ce element.

Table 7.5: WebSer vi ced i ent properties.

Property Description Default

name The local name of the service

t ar get Namespace The namespace name of the service

wsdl Locati on The URL for the WSDL description of the
service

When resolving the URI specified as the wsdl Locat i on element or any document it may transitively
reference, a JAX-WS implementation MUST use the catalog facility defined in sectiond.Z}

7.6 javax.xml.ws.WebEndpoint

The WebEndpoi nt annotation is specified on the get PortName() methods of a generated service class
(see Z7)). It is used to associate a get method with a specific wsdl : port, identified by its local name (a
NCNane).

Table 7.6: WebEndpoi nt properties.

Property Description Default
name The local name of the port

October 7, 2005 JAX-WS 2.0 75

©

11

13

14



Chapter 7. Annotations

7.6.1 Example 1
The following shows a WSDL extract and the resulting generated service class. 2
1 <!-- WSDL extract --> 3
2 <wsdl :service nanme="St ockQuot eServi ce"> 4
3 <wsdl : port nane="St ockQuot eHTTPPort" bi ndi ng="St ockQuot eHTTPBi ndi ng"/ > 5
4 <wsdl : port nane="St ockQuot eSMIPPort" bi ndi ng="St ockQuot eSMIPBi ndi ng"/ > 6
5 </wsdl:service> 7
6 8
7 |/ Cenerated Service Interface 9
8 @\bServiced ient(name="St ockQuot eService", 10
9 t ar get Nanespace="...", 11
10 wsdl Location="...") 12
11 public class StockQuoteService extends javax.xm .ws. Service { 13
12 public StockQuoteService() { 14
13 super (wsdl Locati on_fromAnnot ati on, servi ceNane_fromAnnot ati on); 15
14 } 16
15 17
16 public StockQuoteService(String wsdl Location, QNarme servi ceNane) ({ 18
17 19
18 } 20
19 @\ebEndpoi nt ( nane="St ockQuot eHTTPPort ") 21
20 public StockQuoteProvi der get StockQuoteHTTPPort () { 22
21 return (StockQuoteProvider)super.gePort (portName, StockQuoteProvider.cl ass)s;
22 } 24
23 25
24 @\ebEndpoi nt ( nane=" St ockQuot eSMIPPort ") 26
25 public StockQuoteProvi der get StockQuoteSMIPPort () { 27
26 return (StockQuoteProvi der)super. getPort(portName, StockQuoteProvider.class);
27 } 29
28 } 30

The WebSer vi cePr ovi der annotation is specified on classes that implement a strongly typed j avax-
.xm . ws. Provi der. It is used to declare that a class that satisfies the requirements for a provider (see
BT does indeed define a Web service endpoint, much like the WebSer vi ce annotation does for SEl-based

7.7 javax.xml.ws.WebServiceProvider

endpoints.
Table 7.7: WebSer vi cePr ovi der properties.
Property Description Default
wsdl Locati on The URL for the WSDL description
servi ceNane The name of the service
port Name The name of the port

When resolving the URL specified as the wsdl Locat i on element or any document it may transitively

t ar get Nanespace The target namespace for the service

reference, a JAX-WS implementation MUST use the catalog facility defined in section .2}
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7.9. javax.xml.ws.WebServiceRef

7.8 javax.xml.ws.BindingType

The Bi ndi ngType annotation is applied to an endpoint implementation class. It specifies the binding to
use when publishing an endpoint of this type.

Table 7.8: Bi ndi ngType properties.

Property Description Default
val ue The binding ID (a URI)

The default binding for an endpoint is the SOAP 1.1/HTTP one (see chapter [I0).

7.9 javax.xml.ws.WebServiceRef

The WebSer vi ceRef annotation is used to declare a reference to a Web service. It follows the resource
pattern exemplified by the j avax. annot at i on. Resour ce annotation in JSR-250 [31]).

The WebSer vi ceRef annotation is required to be honored when running on the Java EE 5 platform, where
it is subject to the common resource injection rules described by the platform specification [32]].

Table 7.9: WebSer vi ceRef properties.

Property Description Default
name The name identifying the Web service
reference.

wsdl Locati on A URL pointing to the location of the WSDL ™

document for the service being referred to.
type The resource type as a Java class object Obj ect . cl ass
val ue The service type as a Java class object Obj ect . cl ass
mappedNane A product specific name that this resource

should be mapped to.

The name of the resource, as defined by the nanme element (or defaulted) is a name that is local to the
application component using the resource. (It’s a name in the JNDI java:comp/env namespace.) Many
application servers provide a way to map these local names to names of resources known to the application
server. This mappedNane is often a global JNDI name, but may be a name of any form. Application servers
are not required to support any particular form or type of mapped name, nor the ability to use mapped
names. A mapped name is product-dependent and often installation-dependent. No use of a mapped name
is portable.

There are two uses to the WebSer vi ceRef annotation:

1. To define a reference whose type is a generated service interface. In this case, the t ype and val ue
element will both refer to the generated service interface type. Moreover, if the reference type can be
inferred by the field/method declaration the annotation is applied to, the t ype and val ue elements
MAY have the default value (Chj ect . cl ass, that is). If the type cannot be inferred, then at least the
t ype element MUST be present with a non-default value.
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Chapter 7. Annotations

2. To define a reference whose type is a SEI. In this case, the t ype element MAY be present with its 1
default value if the type of the reference can be inferred from the annotated field/method declaration, =
but the val ue element MUST always be present and refer to a generated service interface type (a 3
subtype of j avax. xml . ws. Ser vi ce). 4

Thewsdl Locat i on element, if present, overrides the WSDL location information specified in the WebSer vi ces

annotation of the referenced generated service interface. 6
When resolving the URI specified as the wsdl Locati on element or any document it may transitively -
reference, a JAX-WS implementation MUST use the catalog facility defined in section .2} 8
7.9.1 Example 0
The following shows both uses of the WebSer vi ceRef annotation. 10

1 11
2 /] Cenerated Service Interface 12
3 13
4 @\ébServiced ient (name="St ockQuot eServi ce", 14
5 t ar get Nanespace="...", 15
6 wsdl Location="...") 16
7 public interface StockQuoteService extends javax.xm .ws. Service { 17
8 @\ebEndpoi nt (nane=" St ockQuot eHTTPPort ") 18
9 St ockQuot eProvi der get St ockQuot eHTTPPort () ; 19
10 20
11 @\ebEndpoi nt ( nane=" St ockQuot eSMIPPort ") 21
12 St ockQuot eProvi der get St ockQuot eSMIPPort () ; 22
13 } 23
14 24
15 // Cenerated SEI 25
16 26
17 @\ébServi ce(nane="St ockQuot ePr ovi der ", 27
18 t ar get Namespace="...") 28
19 public interface StockQuoteProvider { 29
20 Doubl e get St ockQuote(String ticker); 30
21} 31
22 32
23 /| Sanple client code 33
24 34
25 (@t atel ess 35
26 public dientConmponent { 36
27 37
28 /1 WebServi ceRef using the generated service interface type 38
29 @\ebSer vi ceRef 39
30 public StockQuoteService stockQuoteServi ce; 40
31 a
32 /1 WebServi ceRef using the SElI type 42
33 @\ébServi ceRef (St ockQuot eSer vi ce. cl ass) 43
34 private StockQuoteProvider stockQuoteProvider; 44
35 45
36 /1 other nethods go here... 46
37} 47
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7.10 Annotations Defined by JSR-181 1

In addition to the annotations defined in the preceding sections, JAX-WS 2.0 uses several annotations defined 2
by JSR-181. 3
& Conformance (JSR-181 conformance): A JAX-WS 2.0 implementation MUST be conformant to the JAX- 4
WS profile of JSR-181 1.1 [13]]. 5

As a convenience to the reader, the following sections reproduce the definition of the JSR-181 annotations

applicable to JAX-WS. 7
7.10.1 javax.jws.WebService 8
1 @arget ({TYPE}) 9
2 public @nterface WbService { 10
3 String nanme() default ""; 1
4 String target Nanespace() default ""; 12
5 String serviceNane() default ""; 13
6 String wsdl Location() default ""; 14
7 String endpointinterface() default ""; 15
8 String portName() default ""; 16
9 }; 17

Consistently with the URI resolution process in JAX-WS, when resolving the URI specified as the wsdl Locat i an
element or any document it may transitively reference, a JAX-WS implementation MUST use the catalog 19

facility defined in sectioni.4l 20
7.10.2 javax.jws.WebMethod 21
1 @arget ({ METHOD}) 22
2 public @nterface WebMet hod { 23
3 String operati onNane() default ""; 24
4 String action() default "" ; 25
5 bool ean excl ude() default false; 26
6 }; 27
7.10.3 javax.jws.OneWay 28
1 @arget ({ METHOD}) 29
2 public @nterface Oneway { 30
3} 31
7.10.4 javax.jws.WebParam 3
1 @arget ({ PARAMETER}) 33
2 public @nterface WbPar am { 34
3 public enum Mode { IN, OUT, | NOUT }; 35
4 36
5 String name() default ""; a7
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String target Nanespace() default
Mode node() default Mde.IN;
bool ean header () default fal se;
String part Name() default "";

7.10.5 javax.jws.WebResult

@rar get ({ METHOD} )

public @nterface WbResult ({
String nanme() default "return";
String target Nanespace() default "";
bool ean header () default fal se;
String partNanme() default

7.10.6 javax.jws.SOAPBInding

@rarget ({ TYPE, METHOD})
public @nterface SOAPBi ndi ng {
public enum Style { DOCUMENT, RPC }

public enum Use { LI TERAL, ENCODED }
public enum ParaneterStyl e { BARE, WRAPPED }
Style style() default Style. DOCUVENT;

Use use() default Use. Ll TERAL;
Par armet er Styl e paraneterStyl e() default ParaneterStyl e. WRAPPED;

7.10.7 javax.jws.HandlerChain

80

@rar get ({ TYPE})

public @nterface Handl er Chai n {
String file();
String name() default

JAX-WS 2.0 October 7, 2005
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Chapter 8

Customizations

This chapter describes a standard customization facility that can be used to customize the WSDL 1.1 to Java
binding defined in sectionl

8.1 Binding Language

JAX-WS 2.0 defines an XML-based language that can be used to specify customizations to the WSDL 1.1
to Java binding. In order to maintain consistency with JAXB, we call it a binding language. Similarly,
customizations will hereafter be referred to as binding declarations.

All XML elements defined in this section belong to the ht t p: // j ava. sun. con? xnl / ns/ j axws hames-
pace. For clarity, the rest of this section uses qualified element names exclusively. Wherever it appears, the
j axws prefix is assumed to be bound to the ht t p: //j ava. sun. coni xm / ns/ j axws namespace hame.

The binding language is extensible. Extensions are expressed using elements and/or attributes whose names-
pace name is different from the one used by this specification.

< Conformance (Standard binding declarations): The http://j ava. sun. com xm / ns/ j axws names-
pace is reserved for standard JAX-WS binding declarations. Implementations MUST support all standard
JAX-WS binding declarations. Implementation-specific binding declaration extensions MUST NOT use the
http://java. sun. conl xm / ns/ j axws namespace.

{ Conformance (Binding language extensibility): Implementations MUST ignore unknown elements and
attributes appearing inside a binding declaration whose namespace name is not the one specified in the
standard, i.e. htt p: //j ava. sun. conml xm / ns/j axws.

8.2 Binding Declaration Container

There are two ways to specify binding declarations. In the first approach, all binding declarations pertaining
to a given WSDL document are grouped together in a standalone document, called an external binding
file (see B4). The second approach consists in embeddeding binding declarations directly inside a WSDL
document (see B3).

In either case, the j axws: bi ndi ngs element is used as a container for JAX-WS binding declarations. It
contains a (possibly empty) list of binding declarations, in any order.
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<j axws: bi ndi ngs wsdl Locati on="xs: anyURI " ?
node="xs:string"?
versi on="string"?>
...binding declarations...
</ j axws: bi ndi ngs>
Figure 8.1: Syntax of the binding declaration container
Semantics 1

@wsdlLocation A URI pointing to a WSDL file establishing the scope of the contents of this binding 2
declaration. It MUST NOT be present if the j axws: bi ndi ngs element is used as an extension s
inside a WSDL document or one of its ancestor j axws: bi ndi ngs elements already contains this 4
attribute. 5

@node An XPath expression pointing to the element in the WSDL file in scope that this binding declaration &
is attached to. It MUST NOT be present if the j axws: bi ndi ngs appears inside a WSDL document. 7

@version A version identifier. It MUST NOT appear on j axws: bi ndi ngs elements which have any s
j axws: bi ndi ngs ancestors (i.e. on non top-level binding declarations). 9

For the JAX-WS 2.0 specification, the version identifier, if present, MUST be "2. 0". If the @ersion 1o
attribute is absent, it will implicitly be assumed to be 2. 0. 1

8.3 Embedded Binding Declarations 12

An embedded binding declaration is specified by using the j axws: bi ndi ngs element as a WSDL exten- 13
sion. Embedded binding declarations MAY appear on any of the elements in the WSDL 1.1 namespace that 14
accept extension elements, per the schema for the WSDL 1.1 namespace as amended by the WS-1 Basic 15
Profile 1.1[17]. 16

A binding declaration embedded in a WSDL document can only affect the WSDL element it extends. When 17
aj axws: bi ndi ngs element is used as a WSDL extension, it MUST NOT have a node attribute. Moreover, 1s
it MUST NOT have an element whose qualified name is j axws: bi ndi ngs amongs its children. 19

8.3.1 Example 20

Figure B2 shows a WSDL document containing binding declaration extensions. For JAXB annotations, it 21
assumes that the prefix j axb is bound to the namespace name htt p: // j ava. sun. com! xml / ns/ j axb. 22

8.4 External Binding File 2

The j axws: bi ndi ngs element MAY appear as the root element of a XML document. Such a documentis 24
called an external binding file. 25

An external binding file specifies bindings for a given WSDL document. The WSDL document in question 26
is identified via the mandatory wsdl Locat i on attribute on the root j axws: bi ndi ngs element in the 27
document. 28
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8.4. External Binding File

<wsdl : definitions target Nanespace="..." xmns:tns=..." xmns:stns="...">
<wsdl : types>
<xs: schenm tar get Nanespace="htt p://exanpl e. org/ bar" >
<Xs:annot ati on>
<xs: appi nf o>
<j axb: bi ndi ngs>
...sonme JAXB bindi ng decl arations..
</ j axb: bi ndi ngs>
</ xs: appi nf o>
</ xs:annot ati on>
<xs: el ement nanme="set Last TradePrice">
<xs: conpl exType>
<XS:sequence>
<xs: el enent nanme="ti cker Synbol " type="xs:string"/>
<xs: el enent nane="I| ast TradePrice" type="xs:float"/>
</ xs: sequence>
</ xs: conpl exType>
</ xs: el ement >
<xs: el enent nane="set Last TradePri ceResponse" >
<xs: conpl exType>
<xs: sequence/ >
</ xs: conpl exType>
</ xs: el emrent >
</ xs: schema>
</ wsdl : types>

<wsdl : message nane="set Last TradePrice">
<wsdl : part name="setPrice" el ement="stns:setlLastTradePrice"/>
</ wsdl : nessage>

<wsdl : message nane="set Last TradePri ceResponse" >

<wsdl : part nanme="set Pri ceResponse" type="stns: setlLast TradePri ceResponse"/ >

</ wsdl : nessage>

<wsdl : port Type nane="St ockQuot eUpdat er " >
<wsdl : operati on nane="set Last TradePri ce" >
<wsdl : i nput nessage="tns: set Last TradePrice"/>
<wsdl : out put nmessage="t ns: set Last Tr adePri ceResponse"/ >
<j axws: bi ndi ngs>
<j axws: nmet hod name="updat ePrice"/>
</j axws: bi ndi ngs>
</ wsdl : operati on>
<j axws: bi ndi ngs>
<j axws: enabl eAsyncMappi ng>t r ue</ j axws: enabl eAsyncMappi ng>
</j axws: bi ndi ngs>
</ wsdl : port Type>

<j axws: bi ndi ngs>
<j axws: package name="com acne. f 00"/ >
...additional binding declarations..

</ j axws: bi ndi ngs>

</wsdl : definitions>

Figure 8.2: Sample WSDL document with embedded binding declarations
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In an external binding file, j axws: bi ndi ngs elements MAY appear as non-root elements, e.g. as a child
or descendant of the root j axws: bi ndi ngs element. In this case, they MUST carry a node attribute iden-
tifying the element in the WSDL document they annotate. The root j axws: bi ndi ngs element implicitly
contains a node attribute whose value is/ /, i.e. selecting the root element in the document. An XPath ex-
pression on a non-root j axws: bi ndi ngs element selects zero or more nodes from the set of nodes selected
by its parent j axws: bi ndi ngs element.

External binding files are semantically equivalent to embedded binding declarations (see B83). When a
JAX-WS implementation processes a WSDL document for which there is an external binding file, it MUST

operate as if all binding declarations specified in the external binding file were instead specified as embedded

declarations on the nodes in the in the WSDL document they target. It is an error if, upon embedding the

binding declarations defined in one or more external binding files, the resulting WSDL document contains

conflicting binding declarations.

< Conformance (Multiple binding fi les): Implementations MUST support specifying any number of exter-
nal JAX-WS and JAXB binding files for processing in conjunction with at least one WSDL document.

Please refer to section 8.5 for more information on processing JAXB binding declarations.

8.4.1 Example

Figures and show an example external binding file and WSDL document respectively that express
the same set of binding declarations as the WSDL document in

8

9

10

11

12

13

14

15

16

17

18

<j axws: bi ndi ngs wsdl Locati on="http://exanpl e.org/foo.wsdl ">
<j axws: package nanme="com acne. f 00"/ >
<j axws: bi ndi ngs
node="wsdl : t ypes/ xs: schemg[ t ar get Namespace="http://exanple.org/bar’ ">
<j axb: bi ndi ngs>
...sone JAXB bi ndi ng decl arations..
</ j axb: bi ndi ngs>
</ j axws: bi ndi ngs>
<j axws: bi ndi ngs node="wsdl : port Type[ @ane=" St ockQuot eUpdater’]">
10 <j axws: enabl eAsyncMappi ng>t r ue</ j axws: enabl eAsyncMappi ng>
11 <j axws: bi ndi ngs node="wsdl : operati on[ @ane="set Last TradePrice’']">
12 <j axws: nmet hod name="updat ePrice"/>
13 </j axws: bi ndi ngs>
14 </ j axws: bi ndi ngs>
15 ...additional binding declarations...
16 </ j axws: bi ndi ngs>

Figure 8.3: Sample external binding file for WSDL in figurd8.4]

8.5 Using JAXB Binding Declarations

It is possible to use JAXB binding declarations in conjunction with JAX-WS.

The JAXB 2.0 bindings element, henceforth referred to as j axb: bi ndi ngs, MAY appear as an annotation
inside a schema document embedded in a WSDL document, i.e. as a descendant of a xs: schena element
whose parent is the wsdl : t ypes element. It affects the data binding as specified by JAXB 2.0.
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8.5. Using JAXB Binding Declarations

<wsdl : definitions target Nanespace="..." xm ns:tns="..
<wsdl : types>
<xs:schema tar get Nanespace="htt p://exanpl e. org/ bar" >
<xs: el ement nanme="set Last TradePrice">
<xs: conpl exType>
<XS:sequence>
<xs: el enent name="ti cker Synbol" type="xs:string"/>
<xs: el enent nanme="I| ast TradePrice" type="xs:float"/>
</ xs: sequence>
</ xs: conpl exType>
</ xs: el ement >
<xs: el enent nanme="set Last TradePri ceResponse" >
<xs: conpl exType>
<xs:sequence/ >
</ xs: conpl exType>
</ xs: el ement >
</ xs: schema>
</ wsdl : types>

<wsdl : message nane="set Last TradePrice" >
<wsdl : part name="setPrice" el ement="stns: setlLast TradePrice"/>
</ wsdl : nessage>

<wsdl : message nane="set Last Tr adePri ceResponse" >
<wsdl : part nanme="set Pri ceResponse”
type="stns: set Last TradePri ceResponse"/ >
</ wsdl : nessage>

<wsdl : port Type name="St ockQuot eUpdat er " >
<wsdl : operati on nane="set Last TradePri ce" >
<wsdl : i nput nessage="tns: set Last TradePrice"/>
<wsdl : out put nmessage="tns: set Last Tr adePri ceResponse"/ >
</ wsdl ;: operati on>
</ wsdl : port Type>
</ wsdl : definitions>

Figure 8.4: WSDL document referred to by external binding file in figurdg.3

October 7, 2005 JAX-WS 2.0

xm ns:stns="...

85



[EEN

O WO ~NO UL WN PP
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Additionally, j axb: bi ndi ngs MAY appear inside a JAX-WS external binding file as a child of aj axws: -
bi ndi ngs element whose node attribute points to a xs: schema element inside a WSDL document. When
the schema is processed, the outcome MUST be as if the j axb: bi ndi ngs element was inlined inside the
schema document as an annotation on the schema component.

While processing a JAXB binding declaration (i.e. a j axb: bi ndi ngs element) for a schema document
embedded inside a WSDL document, all XPath expressions that appear inside it MUST be interpreted as if
the containing xs: schena element was the root of a standalone schema document.

Editors Note 8.1 This last requirement ensures that JAXB processors don’t have to be extended to incor-
porate knowledge of WSDL. In particular, it becomes possible to take a JAXB binding file and embed it in a
JAX-WS binding file as-is, without fixing up all its XPath expressions, even in the case that the XML Schema
the JAXB binding file refers to was embedded in a WSDL.

8.6 Scoping of Bindings

Binding declarations are scoped according to the parent-child hierarchy in the WSDL document. For in-
stance, when determining the value of the j axws: enabl eW apper St yl e customization parameter for a
portType operation, binding declarations MUST be processed in the following order, according to the el-
ement they pertain to: (1) the portType operation in question, (2) its parent portType, (3) the definitions
element.

Tools MUST NOT ignore binding declarations. It is an error if upon applying all the customizations in
effect for a given WSDL document, any of the generated Java source code artifacts does not contain legal
Java syntax. In particular, it is an error to use any reserved keywords as the name of a Java field, method,
type or package.

8.7 Standard Binding Declarations

The following sections detail the predefined binding declarations, classified according to the WSDL ele-
ment they’re allowed on. All these declarations reside in the htt p://j ava. sun. com xml / ns/ j axws
namespace.

8.7.1 Definitions

The following binding declarations MAY appear in the context of a WSDL document, either as an exten-
sion to the wsdl : defi ni ti ons element or in an external binding file at a place where there is a WSDL
document in scope.

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

<j axws: enabl eW apper Styl e>?
xs: bool ean

</ j axws: enabl eW apper Styl e>

<j axws: enabl eAsyncMappi ng>?

Xs: bool ean
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8.7. Standard Binding Declarations

</ j axws: enabl eAsyncMappi ng>

<j axws: enabl eM MECont ent >?
xs: bool ean
</ j axws: enabl eM MECont ent >

Semantics

package/@name Name of the Java package for the targetNamespace of the parent wsdl : def i ni ti ons
element.

package/javadoc/text() Package-level javadoc string.

enableWrapperStyle If present with a boolean value of t rue (resp. fal se), wrapper style is enabled
(resp. disabled) by default for all operations.

enableAsyncMapping If present with a boolean value of t r ue (resp. f al se), asynchronous mappings are
enabled (resp. disbled) by default for all operations.

enableMIMEContent If present with a boolean value of t r ue (resp. f al se), use of the mi me: cont ent

information is enabled (resp. disabled) by default for all operations.

The enabl eW apper St yl e declaration only affects operations that qualify for the wrapper style per the
JAX-WS specification. By default, this declaration is t rue, i.e. wrapper style processing is turned on
by default for all qualified operations, and must be disabled by using a j axws: enabl eW apper Styl e
declaration with a value of f al se in the appropriate scope.

8.7.2 PortType

The following binding declarations MAY appear in the context of a WSDL portType, either as an extension
to the wsdl : por t Type element or with a node attribute pointing at one.

<j axws: cl ass nanme="xs:string">?
<j axws: j avadoc>xs: string</jaxws:javadoc>?
</jaxws: cl ass>

<j axws: enabl eW apper Styl e>?
xs: bool ean
</ j axws: enabl eW apper Styl e>

<j axws: enabl eAsyncMappi ng>xs: bool ean</j axws: enabl eAsyncMappi ng>?

Semantics

classs@name Fully qualified name of the generated service endpoint interface corresponding to the parent
wsdl : port Type.

class/javadoc/text() Class-level javadoc string.

enableWrapperStyle If present with a boolean value of t rue (resp. fal se), wrapper style is enabled
(resp. disabled) by default for all operations in this wsdl : port Type.
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enableAsyncMapping If present with a boolean value of t r ue (resp. f al se), asynchronous mappings are

enabled (resp. disabled) by default for all operations in this wsdl : por t Type.

8.7.3 PortType Operation

The following binding declarations MAY appear in the context of a WSDL portType operation, either as an
extension to the wsdl : port Type/ wsdl : oper at i on element or with a node attribute pointing at one.

<j axws: nmet hod name="xs:string">?

<j axws: j avadoc>xs: string</jaxws:javadoc>?

</j axws: nmet hod>

<j axws: enabl eW apper St yl e>?
Xs: bool ean
</ j axws: enabl eW apper Styl e>

<j axws: enabl eAsyncMappi ng>?
xs: bool ean
</ j axws: enabl eAsyncMappi ng>

<j axws: paraneter part="xs:string"

chi | dEl enent Nanme="xs: QNane" ?

nane="xs: string"/ >

Semantics

method/@name Name of the Java method corresponding to this wsdl : oper at i on.

method/javadoc/text() Method-level javadoc string.

enableWrapperStyle If present with a boolean value of t rue (resp. fal se), wrapper style is enabled

(resp. disabled) by default for this wsdl : oper ati on.

enableAsyncMapping If present with a boolean value of t r ue, asynchronous mappings are enabled by

default for this wsdl : oper ati on.

parameter/@part A XPath expression identifying a wsdl : part child of awsdl : nessage.

parameter/@childElementName The qualified name of a child element information item of the global
type definition or global element declaration referred to by the wsdl : part identified by the previous

parameter/@name The name of the Java formal parameter corresponding to the parameter identified by

attribute.

the previous two attributes.

It is an error if two parameters that do not correspond to the same Java formal parameter are assigned the
same name, or if a part/element that corresponds to the Java method return value is assigned a name.
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8.7. Standard Binding Declarations

8.7.4 PortType Fault Message

The following binding declarations MAY appear in the context of a WSDL portType operation’s fault mes-
sage, either as an extension to the wsdl : port Type/ wsdl : oper ati on/ wsdl : f aul t element or with a
node attribute pointing at one.

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

class/@name The name of the generated exception class for this fault.

class/javadoc/text() Class-level javadoc string.

It is an error if faults that refer to the same wsdl : message element are mapped to exception classes with
different names.

8.7.5 Binding

The following binding declarations MAY appear in the context of a WSDL binding, either as an extension
to the wsdl : bi ndi ng element or with a node attribute pointing at one.

<j axws: enabl eM MECont ent >?
Xs: bool ean
</ j axws: enabl eM MECont ent >

Semantics

enableMIMEContent If present with a boolean value of t r ue (resp. f al se), use of the mi ne: cont ent
information is enabled (resp. disabled) for all operations in this binding.

8.7.6 Binding Operation

The following binding declarations MAY appear in the context of a WSDL binding operation, either as an
extension to the wsdl : bi ndi ng/ wsdl : oper at i on element or with a node attribute pointing at one.

<j axws: enabl eM MECont ent >?
xs: bool ean
</ j axws: enabl eM MECont ent >

<j axws: paraneter part="xs:string"
chi | dEl enent Nanme="xs: QNane" ?
nane="xs: string"/ >

<j axws: exception part="xs:string">*

<j axws: cl ass name="xs:string">?
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Chapter 8. Customizations

11 <j axws: j avadoc>xs: st ri ng</j axws:javadoc>? 1
12 </jaxws:cl ass> 2
13 </jaxws: excepti on> 3

Semantics a

enableMIMEContent If present with a boolean value of t r ue (resp. f al se), use of the mi ne: content s
information is enabled (resp. disabled) for this operation. 6

parameter/@part A XPath expression identifying a wsdl : part child of a wsdl : nessage. 7

parameter/@childElementName The qualified name of a child element information item of the global s
type definition or global element declaration referred to by the wsdl : part identified by the previous ¢
attribute. 10

parameter/@name The name of the Java formal parameter corresponding to the parameter identified by the 1
previous two attributes. The parameter in question MUST correspond to a soap: header extension. 12

8.7.7 Service 13
The following binding declarations MAY appear in the context of a WSDL service, either as an extension 14
to the wsdl : ser vi ce element or with a node attribute pointing at one. 15
1 <j axws: cl ass name="xs:string">? 16
2 <j axws: j avadoc>xs: string</jaxws:javadoc>? 17
3 </jaxws:cl ass> 18
Semantics 19
class/f@name The name of the generated service interface. 20
class/javadoc/text() Class-level javadoc string. 21
8.7.8 Port 22
The following binding declarations MAY appear in the context of a WSDL service, either as an extension 23
to the wsdl : port element or with a node attribute pointing at one. 24
1 <j axws: net hod nane="xs:string">? 25
2 <j axws: j avadoc>xs: string</jaxws:javadoc>? 26
3 </jaxws: met hod> 27
4 28
5 <j axws: provi der/ >? 29
Semantics 30
method/@name The name of the generated port getter method. 31
method/javadoc/text() Method-level javadoc string. 32
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provider This binding declaration specifies that the annotated port will be used with the j avax. xm . ws-
. Provi der interface.

A port annotated with a j axws: pr ovi der binding declaration is treated specially. No service endpoint in-
terface will be generated for it, since the application code will use in its lieu the j avax. xm . ws. Pr ovi der
interface. Additionally, the port getter method on the generated service interface will be omitted.

Editors Note 8.2 Omitting a getXYZPort() method is necessary for consistency, because if it existed it would
specify the non-existing SEI type as its return type.
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Chapter 9

Handler Framework

JAX-WS provides a flexible plug-in framework for message processing modules, known as handlers, that
may be used to extend the capabilities of a JAX-WS runtime system. This chapter describes the handler
framework in detail.

& Conformance (Handler framework support): An implementation MUST support the handler framework.

9.1 Architecture

The handler framework is implemented by a JAX-WS protocol binding in both client and server side run-
times. Proxies, and Di spat ch instances, known collectively as binding providers, each use protocol bind-
ings to bind their abstract functionality to specific protocols (see figurdd.d)). Protocol bindings can extend
the handler framework to provide protocol specific functionality; chapter[I0 describes the JAX-WS SOAP
binding that extends the handler framework with SOAP specific functionality.

Endpoint

getBinding():Binding
\1\ Binding
1 | getHandlerChain():List

BindingProvider / setHandlerChain(List):void

1

getBinding():Binding

7 .
/ Handler

Proxy Dispatch

Figure 9.1: Handler architecture

Client and server-side handlers are organized into an ordered list known as a handler chain. The handlers
within a handler chain are invoked each time a message is sent or received. Inbound messages are processed
by handlers prior to binding provider processing. Outbound messages are processed by handlers after any
binding provider processing.

Handlers are invoked with a message context that provides methods to access and modify inbound and
outbound messages and to manage a set of properties. Message context properties may be used to facilitate
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Chapter 9. Handler Framework

communication between individual handlers and between handlers and client and service implementations. 1

Different types of handlers are invoked with different types of message context. 2
9.1.1 Types of Handler 3
JAX-WS 2.0 defines two types of handler: 4

Logical Handlers that only operate on message context properties and message payloads. Logical handlers s
are protocol agnostic and are unable to affect protocol specific parts of a message. Logical handlers
are handlers that implement j avax. xm . ws. handl er. Logi cal Handl er. 7

[=2]

Protocol Handlers that operate on message context properties and protocol specific messages. Protocol s
handlers are specific to a particular protocol and may access and change protocol specific aspects ofa o
message. Protocol handlers are handlers that implement any interface derived fromj avax. xm . ws- 10

. handl er. Handl er exceptj avax. xm . ws. handl er. Logi cal Handl er. 1
Figure @2 shows the class hierarchy for handlers. 12
1T T T T T T T T T T T T T T T T T TS ’:
} T extends MessageContext |
Handler Lo g !

init(Map<String,Object>):void
destroy():void
handleMessage(T):boolean
handleFault(T):boolean
close(MessageContext):void

T extends h

1
. 1 ]
LogicalHandler . - LogicalMessageContext_ | SOAPHandler . SOAPMessageContext _ |

getHeaders():Set<QName>

Figure 9.2: Handler class hierarchy
Handlers for protocols other than SOAP are expected to implement a protocol-specific interface that extends 13

j avax. xm . ws. handl er. Handl er. 14

9.1.2 Binding Responsibilities 15

The following subsections describe the responsibilities of the protocol binding when hosting a handler chain. 16

9.1.2.1 Handler and Message Context Management 17

The binding is responsible for instantiation, invocation, and destruction of handlers according to the rules 1s
specified in section@.3 The binding is responsible for instantiation and management of message contexts 1o
according to the rules specified in section2.4 20

& Conformance (Logical handler support): All binding implementations MUST support logical handlers 21
(see section @.1.T) being deployed in their handler chains. 22

& Conformance (Other handler support): Binding implementations MAY support other handler types (see 23
section @.I.T) being deployed in their handler chains. 2
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& Conformance (Incompatible handlers): Animplementation MUST throw WebSer vi ceExcept i on when,
at the time a binding provider is created, the handler chain returned by the configured Handl er Resol ver
contains an incompatible handler.

< Conformance (Incompatible handlers): Implementations MUST throw a WebSer vi ceExcept i onwhen
attempting to configure an incompatible handler using the Bi ndi ng. set Handl er Chai n method.

9.1.2.2 Message Dispatch

The binding is responsible for dispatch of both outbound and inbound messages after handler processing.
Outbound messages are dispatched using whatever means the protocol binding uses for communication.
Inbound messages are dispatched to the binding provider. JAX-WS defines no standard interface between
binding providers and their binding.

9.1.2.3 Exception Handling

The binding is responsible for catching runtime exceptions thrown by handlers and respecting any resulting
message direction and message type change as described in section

Outbound exceptions® are converted to protocol fault messages and dispatched using whatever means the
protocol binding uses for communication. Specific protocol bindings describe the mechanism for their
particular protocol, section [[0.2.2l describes the mechanism for the SOAP 1.1 binding. Inbound exceptions
are passed to the binding provider.

9.2 Configuration

Handler chains may be configured either programmatically or using deployment metadata. The following
subsections describe each form of configuration.

9.2.1 Programmatic Configuration

JAX-WS only defines APIs for programmatic configuration of client side handler chains — server side han-
dler chains are expected to be configured using deployment metadata.

9.2.1.1 javax.xml.ws.handler.HandlerResolver

A Servi ce instance maintains a handler resolver that is used when creating proxies or Di spat ch in-
stances, known collectively as binding providers. During the creation of a binding provider, the handler
resolver currently registered with a service is used to create a handler chain, which in turn is then used to
configure the binding provider. A Ser vi ce instance provides access to a handl er Resol ver property,
via the Ser vi ce. get Handl er Resol ver and Ser vi ce. set Handl er Resol ver methods. A Handl er -
Resol ver implements a single method, get Handl er Chai n, which has one argument, a Por t | nf o object.
The JAX-WS runtime uses the Por t | nf o argument to pass the Handl er Resol ver of the service, port and

10utbound exceptions are exceptions thrown by a handler that result in the message direction being set to outbound according
to the rulesin section@32

October 7, 2005 JAX-WS 2.0 95

1

2

8

9

10

11

12

13

14

16

17

18

20

21

22

23

24

26

27

N

8

29

31



Chapter 9. Handler Framework

binding in use. The Handl er Resol ver may use any of this information to decide which handlerstousein 1
constructing the requested handler chain. 2

When a Ser vi ce instance is used to create an instance of a binding provider then the created instance is 3
configured with the handler chain created by the Handl er Resol ver instance registered on the Service a4
instance at that point in time. 5

& Conformance (Handler chain snapshot): Changing the handler resolver configured for a Service in- &
stance MUST NOT affect the handlers on previously created proxies, or Di spat ch instances. 7

9.2.1.2 Handler Ordering 8

The handler chain for a binding is constructed by starting with the handler chain as returned by the Handl er- o
Resol ver for the service in use and sorting its elements so that all logical handlers precede all protocol 10
handlers. In performing this operation, the order of handlers of any given type (logical or protocol) in the 1
original chain is maintained. Figure illustrates this. 12

Service

Handler Resolver

o) () () (22] {2 o) () (2] ()

Proxy/Dispatch
creation

Binding Provider

Binding

] Lez) Qo) (o) L2 o) o) (o) (o)

Figure 9.3: Handler ordering, Ln and Pn represent logical and protocol handlers respectively.

Section [@.3.2] describes how the handler order relates to the order of handler execution for inbound and 13
outbound messages. 14

9.2.1.3 javax.jws.HandlerChain annotation 15

The j avax. j ws. Handl er Chai n annotation defined by JSR-181 [13]] may be used to specify in a declara- 16
tive way the handler chain to use for a service. 17

When used in conunction with JAX-WS, the nane element of the Handl er Chai n annotation, if present, 1s
MUST have the default value (the empty string). 19

In addition to appearing on a endpoint implementation class or a SEI, as specified by JSR-181, the handl er Chakmn
annotation MAY appear on a generated service class. In this case, it affects all the proxies and Di spatch =z
instances created using any of the ports on the service. 22
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< Conformance (HandlerChain annotation): An implementation MUST support using the Handl er Chai n
annotation on an endpoint implementation class, including a provider, on an endpoint interface and on a
generated service class.

On the client, the Handl er Chai n annotation can be seen as a shorthand way of defining and installing a
handler resolver (see B.2.1.7).

{» Conformance (Handler resolver for a HandlerChain annotation): For a generated service class (see [Z7)
which is annotated with a Handl er Chai n annotation, the default handler resolver MUST return handler
chains consistent with the contents of the handler chain descriptor referenced by the Handl er Chai n anno-
tation.

Figure @4 shows an endpoint implementation class annotated with a Handl er Chai n annotation.

@\bServi ce
@andl er Chai n(fil e="sanpl e_chai n.xm ")
public class MyService {

g~ N -

}

Figure 9.4: Use of the Handl er Chai n annotation

9.2.1.4 javax.xml.ws.Binding

The Bi ndi ng interface is an abstraction of a JAX-WS protocol binding (see section BIfor more details). As
described above, the handler chain initially configured on an instance is a snapshot of the applicable handlers
configured on the Ser vi ce instance at the time of creation. Bi ndi ng provides methods to manipulate the
initially configured handler chain for a specific instance.

< Conformance (Binding handler manipulation): Changing the handler chain on a Bi ndi ng instance MUST
NOT cause any change to the handler chains configured on the Servi ce instance used to create the
Bi ndi ng instance.

9.2.2 Deployment Model

JAX-WS defines no standard deployment model for handlers. Such a model is provided by JSR 109[14]
“Implementing Enterprise Web Services”.

9.3 Processing Model
This section describes the processing model for handlers within the handler framework.

9.3.1 Handler Lifecycle

In some cases, a JAX-WS implementation must instantiate handler classes directly, e.g. in a container
environment or when using the Handl er Chai n annotation. When doing so, an implementation must invoke
the handler lifecycle methods as prescribed in this section.
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Chapter 9. Handler Framework

If an application does its own instantiation of handlers, e.g. using a handler resolver, then the burden of 1
calling any handler lifecycle methods falls on the application itself. This should not be seen as inconsistent, 2
because handlers are logically part of the application, so their contract will be known to the application 3
developer. 4

The JAX-WS runtime system manages the lifecycle of handlers by invoking any methods of the handler s
class annotated as lifecycle methods before and after dispatching requests to the handler itself. 6

The JAX-WS runtime system is responsible for loading the handler class and instantiating the corresponding 7
handler object according to the instruction contained in the applicable handler configuration file or deploy- s
ment descriptor. 9

The lifecycle of a handler instance begins when the JAX-WS runtime system creates a new instance of the 1o
handler class. 1

The runtime MUST then carry out any injections requested by the handler, typically via the j avax- 1
. annot at i on. Resour ce annotation. After all the injections have been carried out, including in the case 13
where no injections were requested, the runtime MUST invoke the method carrying aj avax. annot ati on- 14
. Post Const ruct annotation, if present. Such a method MUST satisfy the requirements in JSR-250 [31] s
for lifecycle methods (i.e. it has a void return type and takes zero arguments). The handler instance is then 16
ready for use. 17

& Conformance (Handler initialization): After injection has been completed, an implementation MUST 18
call the lifecycle method annotated with Post Const r uct, if present, prior to invoking any other method 1o
on a handler instance. 20

Once the handler instance is created and initialized it is placed into the Ready state. While in the Ready =z
state the JAX-WS runtime system may invoke other handler methods as required. 22

The lifecycle of a handler instance ends when the JAX-WS runtime system stops using the handler for 2s
processing inbound or outbound messages. After taking the handler offline, a JAX-WS implementation 24
SHOULD invoke the lifecycle method which carries a j avax. annot at i on. Pr eDest r oy annotation, if 2
present, so as to permit the handler to clean up its resources. Such a method MUST satisfy the requirements 26
in JSR-250 [31]] for lifecycle methods 27

An implementation can only release handlers after the instance they are attached to, be it a proxy, a 2s
Di spat ch object, an endpoint or some other component, e.g. a EJB object, is released. Consequently, 29
in non-container environments, it is impossible to call the Pr eDest r oy method in a reliable way, and han- 30
dler instance cleanup must be left to finalizer methods and regular garbage collection. 31

& Conformance (Handler destruction): In a managed environment, prior to releasing a handler instance, an 32
implementation MUST call the lifecycle method annotated with Pr eDest r oy method, if present, on any a3
Handl er instances which it instantiated. 34

The handler instance must release its resources and perform cleanup in the implementation of the Pr eDest r oy s
lifecycle method. After invocation of the Pr eDest r oy method(s), the handler instance will be made avail- 36
able for garbage collection. 37

9.3.2 Handler Execution 38

As described in section 8.2 1.2 a set of handlers is managed by a binding as an ordered list called a handler 3o
chain. Unless modified by the actions of a handler (see below) normal processing involves each handler in 4o
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the chain being invoked in turn. Each handler is passed a message context (see section whose contents
may be manipulated by the handler.

For outbound messages handler processing starts with the first handler in the chain and proceeds in the same
order as the handler chain. For inbound messages the order of processing is reversed: processing starts with
the last handler in the chain and proceeds in the reverse order of the handler chain. E.g., consider a handler
chain that consists of six handlers H; ... Hg in that order: for outbound messages handler H; would be
invoked first followed by /5, Hs, ..., and finally handler Hg; for inbound messages Hg would be invoked
first followed by H5, Hy, ..., and finally H;.

In the following discussion the terms next handler and previous handler are used. These terms are relative
to the direction of the message, table @1l summarizes their meaning.

Message Direction Term Handler

Inbound Next H;,_4
Previous H;iq

Outbound Next H;4

Previous H;_;

Table 9.1: Next and previous handlers for handler H;.

Handlers may change the direction of messages and the order of handler processing by throwing an exception
or by returning f al se from handl eMessage or handl eFaul t . The following subsections describe each
handler method and the changes to handler chain processing they may cause.

9.3.2.1 handl eMessage

This method is called for normal message processing. Following completion of its work the handl e-
Message implementation can do one of the following:

Returntrue Thisindicates that normal message processing should continue. The runtime invokes handl e-
Message on the next handler or dispatches the message (see section B.1.22) if there are no further
handlers.

Return f al se This indicates that normal message processing should cease. Subsequent actions depend
on whether the message exchange pattern (MEP) in use requires a response to the message currently
being processed? or not:

Response The message direction is reversed, the runtime invokes handl eMessage on the next3
handler or dispatches the message (see section @.1.2.7) if there are no further handlers.

No response Normal message processing stops, cl ose is called on each previously invoked handler
in the chain, the message is dispatched (see section @.1.2.2)).

Throw Pr ot ocol Except i on or a subclass This indicates that normal message processing should cease.
Subsequent actions depend on whether the MEP in use requires a response to the message currently
being processed or not:

2For a request-response MEP, if the message direction is reversed during processing of a request message then the message
becomes a response message. Subsequent handler processing takes this change into account.
3Next in this context means the next handler taking into account the message direction reversal
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Chapter 9. Handler Framework

Response Normal message processing stops, fault message processing starts. The message direction
is reversed, if the message is not already a fault message then it is replaced with a fault message?,
and the runtime invokes handl eFaul t on the next* handler or dispatches the message (see
section if there are no further handlers.

No response Normal message processing stops, cl ose is called on each previously invoked handler
in the chain, the exception is dispatched (see section B.1.2.3).

Throw any other runtime exception This indicates that normal message processing should cease. Subse-
guent actions depend on whether the MEP in use includes a response to the message currently being
processed or not:

Response Normal message processing stops, cl ose is called on each previously invoked handler in
the chain, the message direction is reversed, and the exception is dispatched (see section B.1.2.3).

No response Normal message processing stops, cl ose is called on each previously invoked handler
in the chain, the exception is dispatched (see section B.1.Z.3).

9.3.2.2 handl eFaul t

Called for fault message processing, following completion of its work the handl eFaul t implementation
can do one of the following:

Returntrue This indicates that fault message processing should continue. The runtime invokes handl e-
Faul t on the next handler or dispatches the fault message (see section @.1.2.2) if there are no further
handlers.

Return f al se This indicates that fault message processing should cease. Fault message processing stops,
cl ose is called on each previously invoked handler in the chain, the fault message is dispatched (see
section @.1.2.7).

Throw Pr ot ocol Excepti on or a subclass This indicates that fault message processing should cease.
Fault message processing stops, cl ose is called on each previously invoked handler in the chain,
the exception is dispatched (see section @.1.2.3).

Throw any other runtime exception This indicates that fault message processing should cease. Fault mes-
sage processing stops, cl ose is called on each previously invoked handler in the chain, the exception
is dispatched (see section @.1.2.3).

9.3.2.3 close

A handler’s cl ose method is called at the conclusion of a message exchange pattern (MEP). It is called
just prior to the binding dispatching the final message, fault or exception of the MEP and may be used to
clean up per-MEP resources allocated by a handler. The cl ose method is only called on handlers that were
previously invoked via either handl eMessage or handl eFaul t

< Conformance (Invoking cl ose): At the conclusion of an MEP, an implementation MUST call the cl ose
method of each handler that was previously invoked during that MEP via either handl eMessage or handl e-
Faul t .

< Conformance (Order of cl ose invocations): Handlers are invoked in the reverse order that they appear
in the handler chain.

4The handler may have already converted the message to a fault message, in which case no change is made.
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9.4. Message Context

9.3.3 Handler Implementation Considerations

Handler instances may be pooled by a JAX-WS runtime system. All instances of a specific handler are
considered equivalent by a JAX-WS runtime system and any instance may be chosen to handle a particular
message. Different handler instances may be used to handle each message of an MEP. Different threads
may be used for each handler in a handler chain, for each message in an MEP or any combination of the
two. Handlers should not rely on thread local state to share information. Handlers should instead use the
message context, see section

9.4 Message Context

Handlers are invoked with a message context that provides methods to access and modify inbound and
outbound messages and to manage a set of properties.

Different types of handler are invoked with different types of message context. Sections and
describe MessageCont ext and Logi cal MessageCont ext respectively. In addition, JAX-WS bindings
may define a message context subtype for their particular protocol binding that provides access to protocol
specific features. Section[L0.3 describes the message context subtype for the JAX-WS SOAP binding.

9.4.1 javax.xml.ws.handler.MessageContext

MessageCont ext is the super interface for all JAX-WS message contexts. It extends Map<Stri ng, -
Obj ect > with additional methods and constants to manage a set of properties that enable handlers in a
handler chain to share processing related state. For example, a handler may use the put method to insert
a property in the message context that one or more other handlers in the handler chain may subsequently
obtain via the get method.

Properties are scoped as either APPLI CATI ON or HANDLER. All properties are available to all handlers for
an instance of an MEP on a particular endpoint. E.g., if a logical handler puts a property in the message
context, that property will also be available to any protocol handlers in the chain during the execution of an
MEP instance. APPLI CATI ONscoped properties are also made available to client applications (see section
EZ7) and service endpoint implementations. The defaultscope for a property is HANDLER.

¢ Conformance (Message context property scope): Properties in a message context MUST be shared across
all handler invocations for a particular instance of an MEP on any particular endpoint.

9.4.1.1 Standard Message Context Properties

Table @2 lists the set of standard MessageCont ext properties.

The standard properties form a set of metadata that describes the context of a particular message. The
property values may be manipulated by client applications, service endpoint implementations, the JAX-WS
runtime or handlers deployed in a protocol binding. A JAX-WS runtime is expected to implement support
for those properties shown as mandatory and may implement support for those properties shown as optional.

Table lists the standard MessageCont ext properties specific to the HTTP protocol. These properties
are only required to be present when using an HTTP-based binding.

Table @4 lists those properties that are specific to endpoints running inside a servlet container. These prop-
erties are only required to be present in the message context of an endpoint that is deployed inside a servlet
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Chapter 9. Handler Framework

Table 9.2: Standard MessageCont ext properties.
Name Type Mandatory Description

j avax. xm . ws. handl er. nessage

. out bound Boolean Y Specifies the message direction: t r ue
for outbound messages, f al se for in-
bound messages.

j avax. xm . ws. bi ndi ng

.attachments Map< String,DataHandler> Y A map of attachments to a mes-
sage. The key is a unique identifier
for the attachment. The value is a
Dat aHandl er for the attachment data.
Bindings describe how to carry attach-
ments with messages.

j avax. xm . ws. wsdl

.description URI N A resolvable URI that may be used to
obtain access to the WSDL for the end-
point.

.service QNane N The name of the service being invoked
in the WSDL.

. port QName N The name of the port over which the
current message was received in the
WSDL.

.interface QName N The name of the interface (WSDL 2.0)
or port type (WSDL 1.1) to which the
current message belongs.

.operation QName N The name of the WSDL operation to
which the current message belongs.
For WSDL 2.0 this is the operation
component designator. For WSDL 1.1
the namespace is the target namespace
of the WSDL definitions element.

container and uses an HTTP-based binding.

9.4.2 javax.xml.ws.handler.LogicalMessageContext

Logical handlers (see section @.1.T)) are passed a message context of type Logi cal MessageCont ext when
invoked. Logi cal MessageCont ext extends MessageCont ext with methods to obtain and modify the
message payload, it does not provide access to the protocol specific aspects of a message. A protocol binding
defines what component of a message are available via a logical message context. E.g., the SOAP binding,
see section defines that a logical handler deployed in a SOAP binding can access the contents of
the SOAP body but not the SOAP headers whereas the XML/HTTP binding described in chapter [T defines
that a logical handler can access the entire XML payload of a message.

The get Sour ce() method of Logi cal MessageCont ext MUST return null whenever the message doesn’t
contain an actual payload. A case in which this might happen is when, on the server, the endpoint imple-
mentation has thrown an exception and the protocol in use does not define a notion of payload for faults
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Table 9.3: Standard HTTP MessageCont ext properties.
Name Type Mandatory Description

javax. xm . ws. http.request

. headers Map<String,List<String>> Y A map of the HTTP headers for the re-
quest message. The key is the header
name. The value is a list of values for
that header.

. met hod String Y The HTTP method for the request mes-
sage.

javax.xm .ws. http. response

. headers Map < String,List<String>> Y A map of the HTTP headers for the re-
sponse message. The key is the header
name. The value is a list of values for
that header.

. code Integer Y The HTTP response status code.

Table 9.4: Standard Servlet Container-Specific MessageCont ext properties.
Name Type Mandatory Description

j avax. xm . ws. servl et

. cont ext javax.servlet.ServletContext Y The Servl et Cont ext ob-
ject belonging to the web
application that contains the
endpoint.

. request javax.servlet.http.HttpServletRequest Y The Ht t pSer vl et Request
object associated with the re-
quest currently being served.

.response javax.servlet.http.HttpServletResponse Y The
Ht t pSer vl et Response
object associated with the
request  currently  being
served.

. session javax.servlet.http.HttpSession Y The HttpSessi on associ-
ated with the request cur-
rently being served.
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(e.g. the HTTP binding defined in chapter{IT)).

9.4.3 Relationship to Application Contexts

Client side binding providers have methods to access contexts for outbound and inbound messages. As
described in section B2l these contexts are used to initialize a message context at the start of a message
exchange and to obtain application scoped properties from a message context at the end of a message ex-
change.

As described in chapter B, service endpoint implementations may require injection of a context from which
they can access the message context for each inbound message and manipulate the corresponding application-
scoped properties.

Handlers may manipulate the values and scope of properties within the message context as desired. E.g.,
a handler in a client-side SOAP binding might introduce a header into a SOAP request message to carry
metadata from a property that originated in a Bi ndi ngPr ovi der request context; a handler in a server-side
SOAP binding might add application scoped properties to the message context from the contents of a header
in a request SOAP message that is then made available in the context available (via injection) to a service
endpoint implementation.
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Chapter 10

N

SOAP Binding

This chapter describes the JAX-WS SOAP binding and its extensions to the handler framework (described s
in chapter @) for SOAP message processing. 4

10.1 Configuration 5

A SOAP binding instance requires SOAP specific configuration in addition to that described in section@2
The additional information can be configured either programmatically or using deployment metadata. The -
following subsections describe each form of configuration. 8

10.1.1 Programmatic Configuration 9

JAX-WS defines APIs for programmatic configuration of client-side SOAP bindings. Server side bindings 10
can be configured programmatically when using the Endpoi nt API (seeB.2), but are otherwise expected to 11
be configured using annotations or deployment metadata. 12

10.1.1.1 SOAP Roles 13
SOAP 1.1]2] and SOAP 1.2[3] 4] use different terminology for the same concept: a SOAP 1.1 actor is 14
equivalent to a SOAP 1.2 role. This specification uses the SOAP 1.2 terminology. 15

An ultimate SOAP receiver always plays the following roles: 16

Next In SOAP 1.1, the next role is identified by the URI http://schemas.xmlsoap.org/soap/actor/next. In 17
SOAP 1.2, the next role is identified by the URI http://ww.w3.0rg/2003/05/soap-envelope/role/next.  1s

Ultimate receiver In SOAP 1.1 the ultimate receiver role is identified by omission of the act or attribute 1o
from a SOAP header. In SOAP 1.2 the ultimate receiver role is identified by the URI http://ww.w3- 2
.0rg/2003/05/soap-envelope/role/ultimateReceiver or by omission of the r ol e attribute from a SOAP 21
header. 22

& Conformance (SOAP required roles): An implementation of the SOAP binding MUST act in the follow- 23
ing roles: next and ultimate receiver. 2
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A SOAP 1.2 endpoint never plays the following role: 1

None In SOAP 1.2, the none role is identified by the URI http://www.w3.0rg/2003/05/soap-envelope/role- 2
/none. 3

& Conformance (SOAP required roles): An implementation of the SOAP binding MUST NOT act in the 4
none role. 5

The j avax. xm . ws. SOAPBI ndi ng interface is an abstraction of the JAX-WS SOAP binding. It extends
j avax. xml . ws. Bi ndi ng with methods to configure additional SOAP roles played by the endpoint. 7

& Conformance (Default role visibility): An implementation MUST include the required next and ultimate s
receiver roles in the Set returned from SOAPBI ndi ng. get Rol es. 9

& Conformance (Default role persistence): An implementation MUST add the required next and ultimate 10
receiver roles to the roles configured with SOAPBi ndi ng. set Rol es. 1

& Conformance (None role error): An implementation MUST throw WebSer vi ceExcepti on if a client 12

attempts to configure the binding to play the none role via SOAPBI ndi ng. set Rol es. 13

10.1.1.2 SOAP Handlers 14

The handler chain for a SOAP binding is configured as described in section@.ZIl The handler chain may s
contain handlers of the following types: 16

Logical Logical handlers are handlers that implement j avax. xnl . ws. handl er. Logi cal Handl er ei- 17
ther directly or indirectly. Logical handlers have access to the content of the SOAP body via the s
logical message context. 19

SOAP SOAP handlers are handlers that implement j avax. xml . ws. handl er . soap. SOAPHandl er . 20

& Conformance (Incompatible handlers): An implementation MUST throw WebSer vi ceExcept i onwhen, 21
at the time a binding provider is created, the handler chain returned by the configured Handl er Resol ver 22
contains an incompatible handler. 23

& Conformance (Incompatible handlers): Implementations MUST throw a WebSer vi ceExcepti onwhen 2
attempting to configure an incompatible handler using Bi ndi ng. set Handl er Chai n. 25

& Conformance (Logica handler access): An implementation MUST allow access to the contents of the 26
SOAP body via a logical message context. 27

10.1.1.3 SOAP Headers 28

The SOAP headers understood by a handler are obtained using the get Header s method of SOAPHandl er. 29

10.1.2 Deployment Model 30

JAX-WS defines no standard deployment model for handlers. Such a model is provided by JSR 109[14]] =
“Implementing Enterprise Web Services”. 32
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10.2 Processing Model

The SOAP binding implements the general handler framework processing model described in section

but extends it to include SOAP specific processing as described in the following subsections.

10.2.1 SOAP nust Under st and Processing

The SOAP protocol binding performs the following additional processing on inbound SOAP messages prior
to the start of normal handler invocation processing (see section @.3.2). Refer to the SOAP specification2], 3,
4]] for a normative description of the SOAP processing model. This section is not intended to supercede any

requirement stated within the SOAP specification, but rather to outline how the configuration information
described above is combined to satisfy the SOAP requirements:

1. Obtain the set of SOAP roles for the current binding instance. This is returned by SOAPBi ndi ng-

. get Rol es.

2. Obtain the set of Handl er s deployed on the current binding instance. This is obtained via Bi ndi ng-

. get Handl er Chai n.

3. ldentify the set of header qualified names (QNames) that the binding instance understands. This is the
set of all header QNanes that satisfy at least one of the following conditions:

(a) that are mapped to method parameters in the service endpoint interface;

(b) are members of SOAPHandl er . get Header s() for each SOAPHandl er in the set obtained in

step

(c) are directly supported by the binding instance.

4. ldentify the set of must understand headers in the inbound message that are targeted at this node. This
is the set of all headers with a must Under st and attribute whose value is 1 or t r ue and an act or

or r ol e attribute whose value is in the set obtained in step [

5. For each header in the set obtained in step B the header is understood if its QName is in the set

identified in stepBl

6. If every header in the set obtained in step @l is understood, then the node understands how to process
the message. Otherwise the node does not understand how to process the message.

7. If the node does not understand how to process the message, then neither handlers nor the endpoint
are invoked and instead the binding generates a SOAP must understand exception. Subsequent actions
depend on whether the message exchange pattern (MEP) in use requires a response to the message

currently being processed or not:

Response The message direction is reversed and the binding dispatches the SOAP must understand

exception (see section [0.2.2).

No response The binding dispatches the SOAP must understand exception (see section [0.2.7).

10.2.2 Exception Handling

The following subsections describe SOAP specific requirements for handling exceptions thrown by handlers

and service endpoint implementations.
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Chapter 10. SOAP Binding

10.2.2.1 Handler Exceptions

A binding is responsible for catching runtime exceptions thrown by handlers and following the processing
model described in section A binding is responsible for converting the exception to a fault message
subject to further handler processing if the following criteria are met:

1. A handler throws a Pr ot ocol Except i on from handl eMessage

2. The MEP in use includes a response to the message being processed

3. The current message is not already a fault message (the handler might have undertaken the work prior

to throwing the exception).

If the above criteria are met then the exception is converted to a SOAP fault message as follows:

« If the exception is an instance of SOAPFaul t Except i on then the fields of the contained SAAJ
SOAPFaul t are serialized to a new SOAP fault message, see section [[0.2.2.3l The current message

is replaced by the new SOAP fault message.

« If the exception is of any other type then a new SOAP fault message is created to reflect a server class

of error for SOAP 1.1]2] or a receiver class of error for SOAP 1.2[3].

» Handler processing is resumed as described in section [0.3.27]

If the criteria for converting the exception to a fault message subject to further handler processing are not
met then the exception is handled as follows depending on the current message direction:

Outbound A new SOAP fault message is created to reflect a server class of error for SOAP 1.1]12] or a

receiver class of error for SOAP 1.2[3] and the message is dispatched.

Inbound The exception is passed to the binding provider.

10.2.2.2 Service Endpoint Exceptions

Service endpoints can throw service specific exceptions or runtime exceptions.
provide protocol specific information using the cause mechanism, see section.4.7]

In both cases they can

A server side implementation of the SOAP binding is responsible for catching exceptions thrown by a service
endpoint implementation and, if the message exchange pattern in use includes a response to the message that
caused the exception, converting such exceptions to SOAP fault messages and invoking the handl eFaul t
method on handlers for the fault message as described in section

Section describes the rules for mapping an exception to a SOAP fault.

10.2.2.3 Mapping Exceptions to SOAP Faults

When mapping an exception to a SOAP fault, the fields of the fault message are populated according to the

following rules of precedence:

108

» faul t code (Subcode in SOAP 1.2, Code set to env: Recei ver)
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10.3. SOAP Message Context

1. SOAPFaul t Excepti on. get Faul t (). get Faul t CodeAsQName() !
2. env: Server (Subcode omitted for SOAP 1.2).

e faul tstring (Reason/ Text

1. SOAPFaul t Excepti on. get Faul t (). get Faul t String()?
2. Exception. get Message()
3. Exception.toString()

» faul tactor (Rol e in SOAP 1.2)

1. SOAPFaul t Excepti on. get Faul t (). get Faul t Actor ()1
2. Empty

e detail (Detail in SOAP 1.2)

1. Serialized service specific exception (see WrapperException.get Faul t I nf o() in sectionZZ)
2. SOAPFaul t Exception. get Faul t (). getDetail ()?!

10.3 SOAP Message Context

SOAP handlers are passed a SOAPMessageCont ext when invoked. SOAPMessageCont ext extends
MessageCont ext with methods to obtain and modify the SOAP message payload.

10.4 SOAP Transport and Transfer Bindings

SOAP[2, 4] can be bound to multiple transport or transfer protocols. This section describes requirements
pertaining to the supported protocols for use with SOAP.

10.4.1 HTTP

< Conformance (SOAP 1.1 HTTP Binding Support): An implementation MUST support the HTTP bind-
ing of SOAP 1.1]2] and SOAP With Attachments[33]] as clarified by the WS-I Basic ProfileL7], WS-I
Simple SOAP Binding Profile28] and WS-I Attachment Profile[29]].

< Conformance (SOAP 1.2 HTTP Binding Support): An implementation MUST support the HTTP bind-
ing of SOAP 1.2]4].

104.1.1 MTOM

¢ Conformance (SOAP MTOM Support): An implementation MUST support MTOM[Z6]*.

1If the exception isa SOAPFaul t Except i on or hasacausethat isa SOAPFaul t Except i on.
1IAX-WS inheritsthe JAXB support for the SOAP MTOM{Z6]/X OP[27] mechanism for optimizing transmission of binary data
types, see sectionZ4
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Chapter 10. SOAP Binding

SOAPBI ndi ng defines a property (in the JavaBeans sense) called MTOVEnabl ed that can be used to control 1
the use of MTOM. The get MTOVEnabl ed method is used to query the current value of the property. The 2
set MTOVEnabl ed method is used to change the value of the property so as to enable or disable the use of s
MTOM. 4

< Conformance (M TOM on Predefi ned Bindings): Predefined SOAPBI ndi ng instances, i.e. those corre- s
sponding to the IDsj avax. xm . ws. soap. SOAPBi ndi ng. SOAP11HTTPBI NDI NGandj avax. xm . ws- &
. soap. SOAPBI ndi ng. SOAP12HTTP_BI NDI NG MUST support enabling/disabling MTOM support using 7
the set MTOVenabl ed method. 8

& Conformance (MTOM on Other SOAP Bindings): Other bindings that extend SOAPBi ndi ng MAY NOT o
support changing the value of the MTOVEnabl ed property. In this case, if an application attempts to change 10
its value, an implementation MUST throw a WebSer vi ceExcept i on. 11

10.4.1.2 One-way Operations 12

HTTP interactions are request-response in nature. When using HTTP as the transfer protocol for a one-way 13
SOAP message, implementations wait for the HTTP response even though there is no SOAP message inthe 14
HTTP response entity body. 15

& Conformance (One-way operations): When invoking one-way operations, an implementation of the SOAP- 16
/HTTP binding MUST block until the HTTP response is received or an error occurs. 17

Note that completion of the HTTP request simply means that the transmission of the request is complete, s
not that the request was accepted or processed. 19

10.4.1.3 Security 20

Section 2T Tldefines two standard context properties (j avax. xm . ws. security. aut h. usernameand =
javax. xml . ws. security. aut h. passwor d) that may be used to configure authentication information. 22

> Conformance (HTTP basic authentication support): An implementation of the SOAP/HTTP binding MUST 23
support HTTP basic authentication. 2

< Conformance (Authentication properties): A client side implementation MUST support use of the the 25
standard properties j avax. xml . ws. security. aut h. usernameandj avax. xm . ws. security. auth- 2
. passwor d to configure HTTP basic authentication. 27

10.4.1.4 Session Management 28

Section EZ.1.T] defines a standard context property (j avax. xm . ws. sessi on. mai nt ai n) that may be 20
used to control whether a client side runtime will join a session initiated by a service. 30

A SOAP/HTTP binding implementation can use three HTTP mechanisms for session management: 31

Cookies To initiate a session a service includes a cookie in a message sent to a client. The client stores the 32
cookie and returns it in subsequest messages to the service. 3

URL rewriting To initiate a session a service directs a client to a new URL for subsequent interactions.  s4
The new URL contains an encoded session identifier. 35
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SSL The SSL session ID is used to track a session.

R1120 in WS-I Basic Profile 1.1[17] allows a service to use HTTP cookies. However, R1121 recommends
that a service should not rely on use of cookies for state management.

< Conformance (URL rewriting support): An implementation MUST support use of HTTP URL rewriting
for state management.

< Conformance (Cookie support): An implementation SHOULD support use of HTTP cookies for state
management.

{ Conformance (SSL session support): An implementation MAY support use of SSL session based state
management.
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Chapter 11 .

HTTP Binding .

This chapter describes the JAX-WS XML/HTTP binding. The JAX-WS XML/HTTP binding provides s
“raw” XML over HTTP messaging capabilities as used in many Web services today. 4

11.1 Configuration 5

An XML/HTTP binding instance allows HTTP-specific configuration in addition to that described in section
The additional information can be configured either programmatically or using deployment metadata. -
The following subsections describe each form of configuration. 8

11.1.1 Programmatic Configuration 9
JAX-WS only defines APIs for programmatic configuration of client side XML/HTTP bindings — server 1o
side bindings are expected to be configured using deployment metadata. 1

11.1.1.1 HTTP Handlers 12

The handler chain for an XML/HTTP binding is configured as described in section@.Z1Il The handler chain 13
may contain handlers of the following types: 14

Logical Logical handlers are handlers that implement j avax. xnl . ws. handl er. Logi cal Handl er ei- 15
ther directly or indirectly. Logical handlers have access to the entire XML message via the logical 16
message context. 17

¢ Conformance (Incompatible handlers): Animplementation MUST throw WebSer vi ceExcept i onwhen, 1s
at the time a binding provider is created, the handler chain returned by the configured Handl er Resol ver 19
contains an incompatible handler. 20

& Conformance (Incompatible handlers): Implementations MUST throw a WebSer vi ceExcepti onwhen 2
attempting to configure an incompatible handler using Bi ndi ng. set Handl er Chai n. 22

& Conformance (Logical handler access): An implementation MUST allow access to the entire XML mes- 23
sage via a logical message context. 2
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11.1.2 Deployment Model

JAX-WS defines no standard deployment model for handlers. Such a model is provided by JSR 109[14]
“Implementing Enterprise Web Services”.

11.2 Processing Model

The XML/HTTP binding implements the general handler framework processing model described in section
9.0

11.2.1 Exception Handling

The following subsections describe HTTP specific requirements for handling exceptions thrown by handlers
and service endpoint implementations.

11.2.1.1 Handler Exceptions

A binding is responsible for catching runtime exceptions thrown by handlers and following the processing
model described in section A binding is responsible for converting the exception to a fault message
subject to further handler processing if the following criteria are met:

1. A handler throws a Pr ot ocol Except i on from handl eMessage
2. The MEP in use includes a response to the message being processed

3. The current message is not already a fault message (the handler might have undertaken the work prior
to throwing the exception).

If the above criteria are met then the exception is converted to a HT TP response message as follows:

« If the exception is an instance of HTTPExcept i on then the HTTP response code is set according to
the value of the st at usCode property. Any current XML message content is removed.

« If the exception is of any other type then the HTTP status code is set to 500 to reflect a server class of
error and any current XML message content is removed.

» Handler processing is resumed as described in section .32

If the criteria for converting the exception to a fault message subject to further handler processing are not
met then the exception is handled as follows depending on the current message direction:

Outbound The HTTP status code is set to 500 to reflect a server class of error, any current XML message
content is removed and the message is dispatched.

Inbound The exception is passed to the binding provider.
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11.3. HTTP Support

11.2.1.2 Service Endpoint Exceptions 1

Service endpoints can throw service specific exceptions or runtime exceptions. In both cases they can  :
provide protocol specific information using the cause mechanism, see sectiong.4.7l 3

A server side implementation of the XML/HTTP binding is responsible for catching exceptions thrown by 4
a service endpoint implementation and, if the message exchange pattern in use includes a response to the s
message that caused the exception, converting such exceptions to HTTP response messages and invoking e

the handl eFaul t method on handlers for the response message as described in section 7
Section L1213 describes the rules for mapping an exception to a HTTP status code. 8
11.2.1.3 Mapping Exceptions to a HTTP Status Code 9

When mapping an exception to a HTTP status code, the status code of the HTTP fault message is populated 10

according to the following rules of precedence: 1
1. HTTPExcepti on. get St at usCode() ! 12
2. 500. 13
11.3 HTTP Support 14
11.3.1 One-way Operations 15

HTTP interactions are request-response in nature. When used for one-way messages, implementations wait 1
for the HTTP response even though there is no XML message in the HTTP response entity body. 17

& Conformance (One-way operations): When invoking one-way operations, an implementation of the XML- 1s

/HTTP binding MUST block until the HTTP response is received or an error occurs. 19

Note that completion of the HTTP request simply means that the transmission of the request is complete, 2o
not that the request was accepted or processed. 21

11.3.2 Security 2

SectionEZ T Tldefines two standard context properties (j avax. xm . ws. security. aut h. usernameand 23
javax. xm . ws. security. aut h. passwor d) that may be used to configure authentication information. 24

> Conformance (HTTP basic authentication support): An implementation of the XML/HTTP binding MUST 25
support HTTP basic authentication. 26

¢ Conformance (Authentication properties): A client side implementation MUST support use of the the 27
standard properties j avax. xml . ws. security. aut h. usernameandj avax. xml . ws. security. auth- 2
. passwor d to configure HTTP basic authentication. 29

1If the exception isaHTTPExcept i on or hasacausethat isaHTTPExcept i on.
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11.3.3 Session Management

Section EEZ. 1.1 defines a standard context property (j avax. xm . ws. sessi on. mai nt ai n) that may be
used to control whether a client side runtime will join a session initiated by a service.

A XML/HTTP binding implementation can use three HTTP mechanisms for session management:
Cookies To initiate a session a service includes a cookie in a message sent to a client. The client stores the
cokkie and returns it in subsequest messages to the service.

URL rewriting To initiate a session a service directs a client to a new URL for subsequent interactions.
The new URL contains an encoded session identifier.

SSL The SSL session ID is used to track a session.

{ Conformance (URL rewriting support): An implementation MUST support use of HTTP URL rewriting
for state management.

< Conformance (Cookie support): An implementation SHOULD support use of HTTP cookies for state
management.

{ Conformance (SSL session support): An implementation MAY support use of SSL session based state
management.
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B5_ Packagenamemappingd . . . . ... ...
3.6 WSDL and XML Schema import directived . . . ... .......
BZ Classmapping . . . . . . o oot
B8 portTypenaming . . . ... .. .ot
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Appendix B

Change Log

B.1 Changes since Public Draft

Changed endpoint publishing so that endpoints cannot be stopped and published againt multiple times
(section 5.2.2).

Clarified that request and response beans do not contain properties corresponding to header parameters
(section 3.6.2.1).

Clarified that criteria for bare style take only parts bound to the body into account (section 3.6.2.2).
Add a create(Object implementor) to Endpoint to create an Endpoint.

Clarified the use of INOUT param with two different MIME bindings in the input and output mes-
sages.

Use of WebParam and WebResult partName.

Replaced the init/destroy methods of handlers with the PostConstruct and PreDestroy annotations
from JSR-250 (section 9.3.1).

Replaced the BeginService/EndService annotations with PostConstruct and PreDestroy from JSR-250
in endpoint implementors (section 5.2.1).

Added WebParam.header WebResult.header usage (section 3.6) and updated WSDL SOAP HTTP
Binding section (3.9.2).

Removed requirements to support additional SOAP headers mapping.

Added support for DataSource as a message format for Provider and clarified the requirement for the
other supported types (section 5.1). Same thing for Dispatch (section 4.3).

Clarified that LogicalMessageContext.getSource() may return null when there is no payload associ-
ated with the message (section 9.4.2).

Clarified that parts bound to mime:content are treated as unlisted from the point of view of applying
the wrapper style rules (section 2.6.3).

Removed the Parameterindex annotation (chapters 3 and 7).

Clarified naming rules for generated wrapper elements and their type (section 3.6.2.1).
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Appendix B. Change Log

« Clarified that holders should never be used for the return type of a method (section 2.3.3). 1
» Added effect of the BindingType annotation on the generated WSDL service (sections 3.8 and 3.10). 2

» Added condition that the wrapper elements be non-nillable to wrapper style (section 2.3.1.2).

w

* Clarified use of targetNamespace from WebService in an implementation class and an SEI based on

IS

181 changes. 5
» Updated the usage of WebMethod exclude element from Java to WSDL mapping. 6
» Changed the algorithm for the default target namespace from java to WSDL (section 3.2). 7
» Added requirement that a provider’s constructor be public (section 5.1). 8

« Fixed some inconsistencies caused by the removal of RemoteException (e.g. in section 4.2.4).

©

» Added service delegate requirements to chapter 4. 10

» Added zero-argument public constructor requirement to the implementation-specific Provider SPI 11
class (section 6.2). 12

» Updated use of SOAPBInding on a per method basis in the document style case and removed editor’s 13

note about SOAPBInding not being allowed on methods (section 2.3.1 and 3.6.2) . 14
» Added portName element to @WebServiceProvider annotation. 15
» Added requirement on correctness of annotation to the beginning of chapter 7. 16
» Added requirement for conformance to the JAX-WS profile in JSR-181 (section 7.11). 17
« Clarified invocation of Handler.destroy (section 9.3.1). 18
» Added use of HandlerChain annotation (section 9.2.1.3). 19
» Updated 181 annotations (section 7.11). 20
» Added catalog facility (section 4.2.5) and clarified that it is required to be used when processing 21

endpoint metadata at publishing time (section 5.2.5) and annotations (chapter 7). 22
» Added WebServiceRef annotation (section 7.10). 23
» Added restrictions on metadata at the time an endpoint is published (section 5.2.7). 2

» Replaced HandlerRegistry with HandlerResolver (sections 4.2.1, 9.2.1.1, 10.1.1.2, 11.1.1.1). Fixed 2
handler ordering section accordingly (section 9.2.1.2). 26

* Clarified that endpoint properties override the values defined using the WebServiceProvider annota- 27
tion (section 5.2.8). 28

» Removed mapping of headerfaults (sections 2.6.2.2 and 8.7.6). 29

« Split standard message context properties into multiple tables and added servlet-specific properties 2o
(section 9.4.1.1). 31

» Added WebServiceContext (section 5.3); refactored message context section in chapter 5 so that it a2
applies to all kinds of endpoints. 3
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B.2. Changes Since Early Draft 3

B.2

Added WebServicePermission (section 5.2.5).
Added conformance requirement for one-way operations (section 6.2.2).
Added BindingType annotation (section 7.9).

Added requirement the provider endpoint implementation class carry a WebServiceProvider annota-
tion (section 5.1).

Fixed RequestWrapper and ResponseWrapper description to use that they can be applied to the meth-
ods of an SEI (sections 7.4 and 7.5).

Fixed package name for javax.xml.ws.Provider and updated section with WebServiceProvider anno-
tation (section 5.1).

Added WebServiceProvider annotation in j avax. xnm . ws package (section 7.8).
Changed Factory pattern to use javax.xml.ws.spi.Provider

Removed javax.xml.ws.EndpointFactory (section 5.2).

Removed javax.xml.ws.Servicefactory (section 4.1).

Removed definition of message-level security annotations (section 7.1), their use (sections 4.2.2 and
6.1.1) and the corresponding message context property (in section 9.4).

Removed WSDL 2.0 mapping (appendices A and B).

Changes Since Early Draft 3

Added requirements on mapping @WebService-annotated Java classes to WSDL.

Removed references to the RMI classes that JAX-RPC 1.1 used to denote remoteness, since their role
is now taken by annotations: j ava. rni . Renot e and j ava. r m . Renpot eExcepti on.

Added B2l on the new Endpoint API.

Added the following new annotation types: @RequestWrapper, @ResponseWrapper, @WebService-
Client, @WebEndpoint.

Added the createService(Class servicelnterface) method to ServiceFactory.
Renamed the Service.createPort method to Service.addPort.
Added MTOMEnabled property to SOAPBInding.

Removed the HTTP method getter/setter from HTTPBinding and replaced them with a new message
context property called javax.xml.ws.http.request.method.

In section [L0.Z.7] clarified that SOAP headers directly supported by a binding must be treated as
understood when processing mustUnderstand attributes.

Added getStackTrace to the list of getters defined on java.lang.Throwable with must not be mapped
to fault bean properties.
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Appendix B. Change Log

B.3

B.4

126

In section 2111 removed the requirement that an exception be thrown if the application attempts

to set an unknown or unsupported property on a binding provider, since there are no stub-specific

properties any more, only those in the request context.

Changed the client API chapter to reflect the annotation-based runtime. In particular, the distinc-
tion between generated stubs and dynamic proxies disappeared, and the spec now simply talks about

proxies.

Changed JAX-RPC to JAX-WS, javax.xml.rpc.xxx to javax.xml.ws.xxx. Reflected resulting changes

made to APIs.
Added new context properties to provide access to HTTP headers and status code.

Added new XML/HTTP Binding, see chapter [Tl

Changes Since Early Draft 2

Renamed "element” attribute of the jaxws:parameter annotation to "childParameterName” for clarity,

see sections B 73 and
Added javax.xml.ws.ServiceMode annotation type, see section [1l

Fixed example of external binding file to use a schema annotation, see sectionB8.4l

Modified Dispatch so it can be used with multiple message types and either message payloads or

entire messages, see section

Modified Provider so it can be used with multiple message types and either message payloads or entire

messages, see section

Added new annotation for generated exceptions, see section

Added default Java package name to WSDL targetNamespace mapping algorithm, see section

Added ordering to properties in request and response beans for doc/lit/wrapped, see section B6.2.11

Clarified that SEI method should throw JAX-RPC exception with a cause of any runtime exception

thrown during local processing, see section 2.4

Removed requirement that SEIs MUST NOT have constants, see section 3.4

Updated document bare mapping to clarify that @ebPar amand @¥bResul t can be used to cus-

tomize the generated global element names, see section B.6.2.2]

Changes Since Early Draft 1

Added chapter Bl Service APIs.
Added chapter ?? WSDL 2.0 to Java Mapping.
Added chapter ?? Java to WSDL 2.0 Mapping.

Added mapping from Java to wsdl : ser vi ce and wsdl : port, see sections B8] B.9.Tland B0
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B.4. Changes Since Early Draft 1

« Fixed section 24l to allow use of JAXB interface based mapping. 1
» Added support for document/literal/bare mapping in Java to WSDL mapping, see section 2
» Added conformance requirement to describe the expected behaviour when two or more faults referto 3
the same global element, see section 4
 Added resolution to issue regarding binding of duplicate headers, see section Z.6.2.11 5
» Added use of JAXB ns URI to Java package name mapping, see section 211 6
» Added use of JAXB package name to ns URI mapping, see section 7
* Introduced new typographic convention to clearly mark non-normative notes. 8
» Removed references to J2EE and JNDI usage from ServiceFactory description, see section ?7. 9
* Clarified relationship between TypeMappingRegistry and JAXB. 10
» Emphasized control nature of context properties, added lifecycle subsection. 11
« Clarified fixed binding requirement for proxies. 12

 Added section for SOAP proocol bindings [[0.4l The HTTP subsection of this now contains much of 13

the mterial from the JAX-RPC 1.1 ‘Runtime Services’ chapter. 14
* Clarified that async methods are added to the regular sync SEI when async mapping is enabled rather s
than to a separate async-only SEI, see section 3.4 16
 Added support for WSDL MIME binding, see section 17
« Clarified that fault mapping should only generate a single exception for each equivalent set of faults, 1s
see section 19
» Added property for message attachments. 20

» Removed element references to anonymous type as valid for wrapper style mapping (this doesn’t =z

prevent substitution as orignally thought), see section 2.3.1.7] 22
» Removed implementation specific methods from generated service interfaces, see sectionZ.71 23
« Clarified behaviour under fault condition for asynchronous operation mapping, see sectionfZ3.4.5 24

« Clarified that additional parts mapped using soapbind:header cannot be mapped to a method return 25

type, see section 26
» Added new section to clarify mapping from exception to SOAP fault, see 27
« Clarified meaning of other in the handler processing section, seel8.3.21 28
» Added a section to clarify Stub use of RemoteException and JAXRPCEXxception, see 2.4 29
» Added new Core API chapter and rearranged sections into Core, Client and Server API chapters. 30

» Changes for context refactoring, removed message context properties that previously held request/response
contexts on client side, added description of rules for moving between jaxws context and message 32
context boundaries. 33
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Appendix B. Change Log

Removed requirement for Response.get to throw JAXRPCEXxception, now throws standard java.util-
.concurrent.ExecutionException instead.

Added security API information, see sections ?? and ??.

Clarrified SOAP mustUnderstand processing, see section[[0.Z.Tl Made it clear that the handler rather
than the HandlerInfo is authoritative wrt which protocol elements (e.g. SOAP headers) it processes.

» Updated exception mapping for Java to WSDL since JAXB does not envision mapping exception
classes directly, see section B.71
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