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Abstract

WS-MessageDelivery specification defines a mechanism to reference Web s@hi&éesf)essential

abstract message delivepyoperties(AMDP), a SOAP binding for those properties, and the relationship

of those properties to WSDL definitions and message exchange patterns. These properties enable SOAP
messages to be transport independent - extending messaging capability to use separate transport protocol
sessions or even using different transport protocols within the context of a message exchange pattern
(MEP). Message delivery details are surfaced to the application layer, extending SOAP processors to use a
wider range of message patterns and transport protocols to accomplish a Web service interaction. The
abstract message delivery properties include web service references, message identification and message
references. This specification outlines in detail how to build message exchange patterns consistent with
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Status of this Document

WSDL 1.1 or WSDL 2.0 using the definitions in the specification. The semantics and mapping for the
CallbackPattern a commonly used message exchange pattern as a composite pattern, is defined. The
Web service References (WSRef), Abstract Message Delivery Properties and a SOAP binding are
designed for interoperability arektensibility.
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1 Introduction

1 Introduction

Message delivery is fundamental to all aspects of Web services, making the message delivery properties
of targeting of Web services, message identification and message referencing essential. This is especially
important when building various message exchange patterns such as a callback pattern. The specification
of message delivery properties must take into account how WSDL definitions are used to create message
exchange patterns and enable and leverage such usage. At the same time, such specifications must be
minimal to support interoperability at this core of Web services. This specification defines a Web service
reference, Abstract Message Delivery Properties, a SOAP binding, and the relationship to WSDL without
introducing additional information that may hinder interoperability. The schemas are designed to be
extensible, but the core definitionrmgnimal.

A WSDL document defines the exchange of messages that enable the interaction with a Web service.
There are four Message Exchange Patterns (MEP) defined in a WSDL 1.1 document and they constitute
the building blocks for specifying complex interactions. The Message Exchange Patterns, referred as
transmission primitives, in WSDL 1.1 araplicit and suggested by the conventions used by the

operations that utilize them. The WSDL 2.0 specification, which is currently in progress, will formally
specify a set of MEPs and will allow additional patterns to be definedseul

As Web services are deployed for non-trivial business applications involving MEPSs, it is necessary to
address the problems of delivering a message to a hode that participates in an MEP. These include
responding asynchronously to requests, correlating messages to enable an MEP and referring to a Web
service in a message in a transport independanher.

It is important to allow different transport sessions or even different transport protocols to be used for
separate paths of a message exchange pattern, and the abstract message delivery properties outlined in this
specification support this usage. These properties surface message binding information to the SOAP
application layer, allowing a Web service greater flexibility to choose the appropriate transport that meets
business requirements. For instance, in the mobile environment, devices are typically not HTTP

addressable and this is problematic for use cases involving asynchronous messaging or events. This
specification provides a mechanism to pass the correct mobile binding information to the SOAP node that
forwards the message to the mobile device. A detailed use case for message delivery with mobile
applications is covered in Appendi¥CMessage Delivery in a MobileContex{|[p.53] .

Complex business applications require support for notification, asynchronous request-response, and
long-lived conversations within a context. This requires that messages that are sent to/from a Web service
be allowed to identify the Web service or a client that is the intended destination/source for the message.
Further, messages may travel over multiple links possibly over multiple transports and may be acted upon
asynchronously. Therefore, it is necessary to identify a set of properties that are independent of the
transport that enable message delivery in the context ofséfeires.

This document specifies an abstract set of message delivery properties that enable message delivery for
Web services that utilize Message Exchange Patterns associated with WSDL documents. We show how
these properties apply to MEPs defined in WSDL 1.1 documents each time a message is exchanged in a
specific direction. We also illustrate how they enable a common message exchangeGadlback (CB)
pattern defined as a composite pattern in this document. A composite pattern is a message exchange
pattern that is composed of one or more well defined patterns in WSDL that define a logical unit of



1.1 Example

exchange.

Although the focus of this document is enabling message delivery for Web services that use WSDL 1.1
descriptions, the properties and techniques introduced here are also applicable in the future. They are
shown to apply within the context of additional MEPs currently being defined by the WSDL 2.0
specification.

This documentlefines:
1. Web service Referenc€d/SRef)

2. Abstract Message Delivery Properties (AMDP) and their mapping to SOAP 1.1 andIiSDAP

w

. Use of AMDP in the context of MEPs defined in WSDI

N

. Callback pattern implementation usiAlyIDP

5. Use of AMDP in the context of MEPs in defined in WSPD

1.1Example

Consider a request-response operation description in a WSDL 1.1 document. Typically, when used with
SOAP over HTTP, the same HTTP connection is used to send the request and response messages and
request/response correlation is implicit. This implicit approach does not work well for asynchronous
responses or when the message goes through multiple hops or when the request and response message use
different transports. The example SOAP messages show how AMDP can be used in the request and
response messages to implement the request-response operation without relying on transport specific
features.

Request Message:

<soapll:Envelope
xmins:soapl1="http://schemas.xmlsoap.org/soap/envelope/*
xmins:wsmd="http://www.w3.0rg/2004/04/ws-messagedelivery”
xmins:wsdl11="http://schemas.xmlsoap.org/wsdl/"
xmins:soapbind="http://schemas.xmlsoap.org/wsdl/soap/'>
<soapll:Header xmins:myns="http://example.com/wsd|">
<wsmd:MessageOriginator>
<wsmd:uri>http://example.org/client-A </wsmd:uri>
</wsmd:MessageOriginator>

<wsmd:MessageDestination
wsmd:wsdlLocation="http://example.com/wsdl http://example.com/wsdl/app.wsdl"
wsmd:targetNamespace="http://example.com/wsdl">
<wsdl11:service name="myservice" wsmd:portType="myns:myPortType">
<wsdI11:port name="myport" binding="myns:myBinding">
<soapbind:address location="http://example.com/wsdl/impl"/>
</wsdl11:port>
</wsdl11:service>
</wsmd:MessageDestination>

<wsmd:ReplyDestination>
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<wsmd:uri>http://example.org/client-A/replyDestination</wsmd:uri>
</wsmd:ReplyDestination>

<wsmd:FaultDestination>
<wsmd:uri>http://example.org/client-A/faultDestination</wsmd:uri>
</wsmd:FaultDestination>

<wsmd:MessagelD>
uuid:58f202ac-22cf-11d1-b12d-002035b29092
</wsmd:MessagelD>

<wsmd:OperationName>myRequestResponseOperation</wsmd:OperationName>

</soapll:Header>
<soapll:Body>

</soapll:Body>
</soapll:Envelope>

There are six SOAP header blocks in the requesisage:

1.

wsmd:MessageOriginator - This header block specifies the identity of the client invoking the
Webservice.
. wsmd:MessageDestination - This header block identifies the service element in the WSDL

document that described the service to which the request message sehéing

. wsmd:ReplyDestination - This header block identifies the dereferenceable URI that is used by

the Web service to send the respamessage.

. wsmd:FaultDestination - This header block identifies the dereferenceable URI that is used by

the Web service to send a fabitck.

wsmd:MessagelD - This header block assigns a unique URI to the message and is used to identify
the message. The unigue URI in this header is used for correlating the response message with the
requesimessage.

wsmd:OperationName - This header block identifies the name of the operation that designates
the specific messagxchange.

Response Message:

<soapll:Envelope
xmlns:soapl1="http://schemas.xmlsoap.org/soap/envelope/"
xmlns:wsmd="http://www.w3.0rg/2004/04/ws-messagedelivery"
xmlns:wsdl11="http://schemas.xmlsoap.org/wsdl/"
xmlns:soapbind="http://schemas.xmlsoap.org/wsdl/soap/">
<soapll:Header xmins:myns="http://example.com/wsd|">
<wsmd:MessageOriginator
wsmd:wsdlLocation="http://example.com/wsd| http://example.com/wsdl/app.wsdl"
wsmd:targetNamespace="http://example.com/wsdI">
<wsdl11:service name="myservice" wsmd:portType="myns:myPortType">

<wsdI11:port name="myport" binding="myns:myBinding">

<soapbind:address location="http://example.com/wsdl/impl"/>
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</wsdl11:port>
</wsdl11l:service>
</wsmd:MessageOriginator>

<wsmd:MessageDestination>
<wsmd:uri>http://example.com/Client-A/replyDestination</wsmd:uri>
</wsmd:MessageDestination>

<wsmd:MessagelD>
uuid:5a389ad2-22dd-11d1-aa77-002035b29092
</wsmd:MessagelD>

<wsmd:MessageReference
wsmd:reason="http://www.w3.0rg/2004/04/ws-messagedelivery/reason/response">
uuid:58f202ac-22cf-11d1-b12d-002035b29092

</wsmd:MessageReference>

<wsmd:OperationName>myRequestResponseOperation</wsmd:OperationName>
</soapll:Header>
<soapll:Body>...

</soapll:Body>
</soapll:Envelope>

There are five SOAP header blocks in the resporessage:

1. wsmd:MessageOriginator - This header block specifies the service that sent the response
message. This value is used to determine the sender of the respsssge.

2. wsmd:MessageDestination - This header block identifies the sender of the inidglest.

3. wsmd:MessagelD - This header block assigns a unique URI to the message and is used to identify
themessage.

4. wsmd:MessageReference - This header block identifies the request message to which this
response is being sent. The attribwtnd:reason specifies that the message being sent is a

response in a request-response operation. This header is used to correlate the response message with

the request message at the inisiahder.

5. wsmd:OperationName - This header block identifies the name of the operation that designates
the specific messagxchange.

The advantage of using the SOAP header blocks is that, all the information is in the SOAP message and is

transport independent. For exampigns:myBinding  could use an asynchronous transport that does
not provide direct support for correlating request and response SOAP messages (unlike HTTP). This
would allow the implementation to use such an asynchronous transport binding to implement the
request-responseperation.
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1.2 NotationalConventions

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 2[[iTBTF RFC2119][p.40] .

This specification uses a number of namespace prefixes throughout; they are listed in Table 1. Note that
the choice of any namespace prefix is arbitrary and not semantically sigfiidéininformation Set]
[p-4Q] .

Table 1. Namespace-Prefix Binding used in fpiscification

Prefix Namespace

wsdl11| "http://schemas.xmlsoap.org/wsdl/"

soapll "http://schemas.xmlsoap.org/soap/envelope/"

soapl2 "http://mww.w3.0rg/2003/05/soap-envelope”

wsmd | "http://www.w3.0rg/2004/04/ws-messagedelivefy"

XS "http://www.w3.0rg/2001/XMLSchema"

1.3 Conformance

This specification describes AMDP, mapping of AMDP to SOAP, use of AMDP in MEPs, description of
WS-MessageDelivery feature in WSDL, WSRefs and the Callback pattern. This specification does not
mandate a particular implementation, but all the "MUST" and "MUST NOT" must be correctly
implemented by an implementation that claims conformance to this specification. Typically, whether a
Web service adheres to this specification or not is expressed in the WSDL document that describes the
Web service through the use of extensibility points and features, as describedpedifisation.

An implementation is not required to implement all the mandatory aspects of this specification. For
example, an implementation that does not implement the Callback pattern does not have to implement the
requirements specified f@allback.

1.4 Relation to OtherSpecifications

This specification is designed to work in conjunction with existing XML technologies, including but not
limited to SOAP 1.1/1.2 and WSDL 1.1. WS-MessageDelivery can be used as a building block for other
technologies. For example, other specifications can use WSRefs in message payloads to implement
complex services. This specification can be used to implement MEPs defined in WSDL 1.1; especially for
message that require end-to-end semantics and for asynchtarmsports.

The ideas in this specification could also be used with the current Working Group Draft of WSDL 2.0
[WSDL 2.0 Partl][p.40] and the MEPs defined therdWSDL 2.0 Par2] [p.40] . Section{6 Messagk
[Delivery and WSDL 2.4[p.37] andB Appendix: WSDL 2.0 andAMDPs|[p.44] provide an illustration
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of how this mightccur.
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2 Web service Reference

2 Web serviceReference

Message delivery requires a mechanism to reference a Web service. A Web service reference (WSRef) is
used to identify and reference a Web service. A WSRef contains enough information to get to the Web
service contract containing the message formats, bindings, endpoints and other meta-information needed
to dereference WSRef.

2.1 WSRefs in WSDL1.1

A WSDL 1.1 Web service reference is considered to be an element whose type is ultimately derived from
wsdl11:tService , with the followingrestrictions:

e All wsdlll:port  children element of the WSRef MUST implement the same
wsdlll:portType . Thiswsdl1l1l:portType may optionally be indicated as a value of the
attribute' wsmd:portType 'as describedbelow.

e Bindings for allwsdl11l:port  children elements must bind evergdlll:part  of the input or
outputwsdlll:message inthewsdl1l:portType to the corresponding input or output
protocol elements that are exchanged over the network. This restriction is very similar to R2209 of

WS-I Basic Profile 1.BP 1.0][p.4qQ] .

The restrictions listed above ensure that all the ports within a WSRef implement the same contract (i.e. the
portType).

This definition of a WSRef provides an extensible, WSDL 1.1 centric, typed notion of a Web service
reference. It also makes thedl11:service element a WSRef (when the restrictions listed above are
also met). Using XML Schema derivation by restriction, it is possible to declare a WSRef and fix the
portType, binding or both. Examples of such WSRefs with fixed portType/binding are listed in section
[2.1.2Exampleg[p.12] .

A WSRef, similar to a&ervice element in a WSDL description, may contain assertions about the
capability of the service that it represents, such as QoS assertions. They are expected to be expressed
using extensibility elements within thesdl11:service element.

2.1.1 wsmd:portTypeattribute

Thewsmd:portType attribute identifies thevsdl11:portType of all the ports defined within a
wsdlll:service element or an element ultimately derived frasdl11:tService . This attribute
is used since WSDL 1.1 does not restrict a service to a §ingiEype.

The type of thavsmd:portType attribute informationitemis xs:QNameand identifies a WSDL 1.1
portType.

The portTypeattribute informatioritemhas the following Infosgiroperties:

11



2.1 WSRefs in WSDL 1.1

® A Jlocal name] ofportType

® A [namespace name] dittp://www.w3.0rg/2004/04/ws-messagedelivery".

2.1.2Examples

<wsdI11:definitions
targetNamespace="http://example.com/wsdl11-example"
xmins:tns="http://example.com/wsdl11-example"
xmins:wsmd="http://www.w3.0rg/2004/04/ws-messagedelivery"
xmins:wsdl11="http://schemas.xmlsoap.org/wsdl/">

<wsdl11:service name="myservice" wsmd:portType="tns:myportType" >
<wsdI11:port name="myport" binding="tns:mybinding">
<soapbhind:address location="http://example.com/wsdl-example1/impl"/>
</wsdl11:port>
</wsdl11:service>
</wsdl:definitions>

The example above specifies a WSDL detvice element as a WSRef. The attribute
wsmd:portType identifies the portType of all the ports within thervice element.

It is also possible to use XML schema to create a WSDMWESRef.
There are three use cases for the use of schema to specify WSRefs: static, semi-satienaicd

1. In the static case, the portType and the binding information of the WSRef is known before hand and
this information is incorporated into the schema of the web service as shown in the dealawle

<xs:schema
xmins:xs="http://www.w3.0rg/2001/XMLSchema"
xmins:tns="http://example.com/wsdI11-static"
targetNamespace="http://example.com/wsdI11-static" >

<xs:import namespace="http://schemas.xmlsoap.org/wsdl/"/>

<xs:element name="StaticReference"type="tns:StaticReferenceType"/>
<xs:complexType name="StaticReferenceType">
<xs:complexContent>
<xs:restriction base="wsdl11:tService>
<xs:sequence >
<xs:element name="port' type='tns:restrictedPort' >
<xs:any namespace="##other' processContents="lax"/>
</xs:sequence>
<xs:attribute name="name' type="xs:NCName' use="required’/>
<Ixs:restriction>
</xs:complexContent>
</xs:complexType>
<xs:complexType name=  "restrictedPort" >
<xs:complexContent>
<xs:restriction base="wsdl11:tPort">
<xs:attribute name="name" type="xs:NCName" use="required"/> <xs:attribute name="binding' type="xs:QName' use="required’
fixed="tns:bindingA"/>
</xs:restriction></xs:complexContent>
</xs:complexType>
</xs:schema>

2. In the semi-static case, the portType of the WSRef is known before hand but not the binding. Hence,
only the portType is indicated in the schema as sHumslow.

<xs:schema
xmins:xs="http://www.w3.0rg/2001/XMLSchema"
xmins:tns="http://example.com/wsdl|11-semi-static"
xmins:wsmd="http://www.w3.0rg/2004/04/ws-messagedelivery"
targetNamespace="http://example.com/wsdI11-semi-static" >
<xs:import namespace="http://schemas.xmlsoap.org/wsdl/"/>

<xs:element name="SemiStaticReference"type="tns:SemiStaticReferenceType"/>
<xs:complexType name="SemiStaticReferenceType">
<xs:complexContent>
<xs:restriction base="wsdl11:tService>

12



2.1 WSRefs in WSDL 1.1

<xs:sequence>
<xs:element name="port' type="wsdl11:tPort’/>
</xs:sequence>
<xs:attribute name="name' type="xs:NCName' use="required'/> <xs:attribute name="portType" type="xs:QName"use="required"
fixed="tns:portTypeA"/>
</xs:restriction>
</xs:complexContent>
</xs:complexType>
</xs:schema>

. In the dynamic case, the portType and the binding of the WSRef is not known before, as shown in
the examplédoelow.

<xs:schema
xmins:xs="http://www.w3.0rg/2001/XMLSchema"
xmins:tns="http://example.com/wsdl11-dynamic"
xmins:wsmd="http://www.w3.0rg/2004/04/ws-messagedelivery"
targetNamespace="http://example.com/wsdl11-dynamic" >

<xs:import namespace="http://schemas.xmlsoap.org/wsdl|/"/>

<xs:element name="DynamicReference" type="wsdl11:tService"/>
</xs:schema>

13



3 Abstract Message Delivery Properties

3 Abstract Message DeliveryProperties

This section defines abstract message delivery properties (AMDP) that enable message delivery for Web
services. These abstract properties are not part of the message definitions that describe input and/or output
and/or fault messages in WSDL. They are additional properties that enable nietisagg

First, thewsmd:destinatiotype is defined below (sg1 wsmd:destinationtype][p.14] ). This type is
used to define several of tAdIDPs.

There are seven properties that constilNDP:

1. MessageOriginator - can be used to dynamically specify the sender of a mes§adg (see
[MessageOriginatof[p.17] ).

2. MessageDestination - can be used to dynamically specify the destination of a mes§agé (see
[MessageDestinatiofip.18] )

3. ReplyDestination - can be used to dynamically specify the destination to which a reply may be sent
(sed3.4 ReplyDestination[p.19] )

4. FaultDestination - can be used to dynamically specify the destination to which a fault may be sent
(sedq3.5FaultDestination|[p.19] )

5. MessagelD - can be used to uniquely identify a messag.gkessagel[p.20] )

6. MessageReference - can be used to specify relationships between messgyék (see
[MessageReferend¢fp.20] )

7. OperationName - can be used to indicate the operation that indicates the message excf@Bpe (see
[OperationNamg[p.22] )

3.1wsmd:destinatiortype

Thewsmd:destinatiomlesignates a destination for messages. The destinations significant for message
delivery are represented kysmd:destinatioms shown by the following pseudo-schesyatax:

<... wsmd:targetNamespace="xs:anyURI"?
wsmd:wsdlLocation="list-of-xs:anyURI"? >
[<wsdlI1l:service> | <wsmd:uri> | <wsmd:serviceQName> | <extensibility_element>* ]</...>

A wsmd:destinatiotype MUST contains one of tliellowing
1. a URlor
2. aQName

3. aWSDLservice element

14



3.1 wsmd:destination type

It allows two optional attributes calledsmd:wsdILocation andwsmd:targetNamespace
These attributes are defined belowdatail.

When an element of typgsmd:destinatioontains a URI, this URI identifies the destination which is

either not a Web service, or a web service that shares the binding and the message that is being specified
by the WSDL definition. For example, a client invoking a request-response operation of a Web service
would be represented by a URI since the client agrees to use the binding that is definesgitwjcihe

Thewsmd:destinatiomay contain a WSDL 1.d4ervice element. In the case whemsmd:destination
contains aervice element, the destination designates a Web servicesériliee  elements as noted
above are WSRefs. This type can be used in conjunction with WSQie4ctiptions.

Note:

A wsmd:destinatiomay contain a WSDL 2.0 service element. Please refieMessage Delivery arld
SDL 2.Q[p.37] for discussion of how AMDPs may apply to Web services that utilize WSDL 2.0
descriptions.

Thewsmd:destinatiomay also contain a QName that corresponds to a service element defined in a
WSDL document.

Thewsmd:destinatiottype is extensible, and hence may contain additional elements or attributes that are
not defined using thesmdtarget namespace. The properties MessageOriginator, MessageDestination,
ReplyDestination, and FaultDestination are represented by wsimg:destinatioschema type. S§§
[Appendix: Schema[p.42] for full description.

The attribute valugvsmd:wsdlLocation is ignored when a destination is designated by a URI. The
attribute valuavsmd:targetNamespace is ignored when a destination is specified using a service
QName or aJRI.

3.1.1wsdlLocation attribute informationitem

The attributewsmd:wsdlLocation points to the location(s) of the WSDL document(s) in which the
service element and/or its dependent components description are located. This attribute has a syntax and
semantics similar to the XML Schems:schemalocation attribute. It is RECOMMENDED that

this attribute be present wheservice elementis used as a destination (instead of a URI). This

attribute MUST NOT be present when the destination is a URI or a service QName. This attribute can also
be used on elements that are WSRefs but not ofvigpad:destination

The wsdlLocatiorattribute informationtem has the following Infosgiroperties:
® A [local name] ofwsdILocation
® A [namespace name] which has a valuéhttp://www.w3.0rg/2004/04/ws-messagedelivery".

The type of thevsdILocation  attribute informationtemis a list ofxs:anyURIpair. The first item in
the pair identifies the WSDL targetNamespace and the second item in the pair specifies a dereferenceable
URI where the WSDL document that defines the targetNamesplacaisd.
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3.1 wsmd:destination type

For a usage example refefitd Examplg[p.6] .

Note:

The recent draft of WSDL 2.0 specificatfpfNSDL 2.0 Partl] [p.40] also defines a global attribute
wsdlLocation  in the namespace "http://www.w3.0rg/2004/03/wsdl-instance" that is very similar to
this definition. At present, the specification is not clear whether the use of this attribute is specific to
definitions using WSDL 2.0 only, hence AMDP definitions in this document retain the
wsmd:wsdlLocation attribute that can be used for all versions of WSDL documents. However, the
wsdli:wsdlLocation can be used interchangeably withmd:wsdlLocation

3.1.2targetNamespace attribute informationitem

The attributevsmd:targetNamespace  specifies the targetNamespace of the WSDLsértice
element. WSDL 1.1 does not require WSDL definitions to have target namespaces. This attribute
therefore MUST be specified when the destination is a WSDkervice element and theervice
element does have a targetmespace.

This attribute can also be used on elements that are WSRefs but notw$tygelestinationThis
attribute MUST NOT be present when the destinationdfha

ThetargetNamespace attribute informationtemhas the following Infosegiroperties:
® A Jlocal name] oftargetNamespace
® A [namespace name] which has a valuéhttp://www.w3.0rg/2004/04/ws-messagedelivery”.

The type of theargetNamespace attribute informationitemis xs:anyURI

For a usage example refefiid Examplg[p.6]
3.1.3uri element informationitem
Theuri element informatioitem has the following Infosgiroperties:
® A [local name] otfuri
® A [namespace name] which has a valuéhttp://www.w3.0rg/2004/04/ws-messagedelivery”.
The type of the urelement informatioftemis xs:anyURI

This element informatioitemis used to represent nodes that participate in a MEP but may not be Web
services themselves (i.e., clients). A special URI value
"http:/www.w3.0rg/2004/04/ws-messagedelivery/destination/transport-specified" MAY be used to
indicate destinations that either do not have a WSDL service description (such as Web service clients) or
destinations that do not have a dereferenceable endpoint. The underlying transport mechanisms, such as
HTTP connections, may be used to distinguish sieshinations.
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3.2 MessageOriginator

The URI "http://www.w3.0rg/2004/04/ws-messagedelivery/destination/transport-specified" does not
uniquely identify a specific node. When used, the destination MUST be identified by using transport
specificmechanisms.

3.1.4serviceQName element informationitem
TheserviceQName element informatioitem has the following Infosgiroperties:

® A [local name] ofserviceQName

® A [namespace name] which has a valuéhttp://www.w3.0rg/2004/04/ws-messagedelivery".
The type of the urglement informatioitemis xs:QName

This element informatioitemis used to represent the QName of a WSDL service element defined in a
WSDL document. A QName is used in conjunction with a WSDL description that specifies the service. It
is recommended that a QName be used only when the WSDL description containing the service element
utilizing the QName is cached by the parties that participate in the messdgmge.

3.2MessageOriginator

The MessageOriginator property identifies the node that sent the message. MessageOriginator is defined
by the followingpseudo-schema:

<wsmd:MessageOriginator

wsmd:targetNamespace="xs:anyURI"?

wsmd:wsdlLocation="list-of-xs:anyURI"? >
[<wsdl11l:service> | <wsmd:uri> | <wsmd:serviceQName> | <extensibility _element>*]
</wsmd:MessageOriginator>

TheMessageOriginator element informatioftem has the following Infosgiroperties:
® A [local name] ofMessageOriginator
® A [namespace name] Wittp://www.w3.0rg/2004/04/ws-messagedelivery".
® Zero or morettribute informatioritems amongst its [attributes] &dlows:
O An OPTIONAL wsmd:targetNamespace  attribute informationtemas describedbove
O An OPTIONAL wsmd:wsdlLocation attribute informationtemas describedbove.

O Zero or more namespace qualifigitkibute informationtems. The [namespace name] of such
attribute informationterms MUST NOT bé'http://www.w3.0rg/2004/04/ws-messagedelivery".

® One or moreelement informatiotens asfollows:
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3.3 MessageDestination

O Either aservice element informatioitemas defined by WSDL 1.1, element
informationitemor aserviceQName element informatioitemas definedbove.

O Zero or more namespace-qualifiesliement informatiortems amongst its [children]. The
[namespace name] of suelement informatioitenrs MUST NOT be
"http://www.w3.0rg/2004/04/ws-messagedelivery".

The type of théviessageOriginator element informatioftemis wsmd:destination

3.3MessageDestination

MessageDestination identifies the destination or target of the message. MessageDestination is defined by
the followingpseudo-schema:

<wsmd:MessageDestination

wsmd:targetNamespace="xs:anyURI"?

wsmd:wsdlLocation="list-of-xs:anyURI"? >
[<wsdI11:service> | <wsmd:uri> | <wsmd:serviceQName> | <extensibility_element>*]
</wsmd:MessageDestination>

The MessageDestination element informatiofitem has the following Infosgiroperties:
® A [local name] ofMessageDestination
® A [namespace name] dittp://www.w3.0rg/2004/04/ws-messagedelivery".
® Zero or moreattribute informationtems amongst its [attributes] &dlows:
O An OPTIONAL wsmd:targetNamespace  attribute informationtemas describedbove
O An OPTIONAL wsmd:wsdlLocation  attribute informationtemas describedbove.

O Zero or more namespace qualifigttkibute informationtens. The [namespace name] of such

"

attribute informationterms MUST NOT bé'http://www.w3.0rg/2004/04/ws-messagedelivery".
® One or moreelement informatioitems asfollows:

O Either aservice element informatioitemas defined by WSDL 1.1, element
informationitemor aserviceQName element informatioftemas definedbove.

O Zero or more namespace-qualifislément informatioiterms amongst its [children]. The
[namespace name] of suelement informatioiters MUST NOT be
"http://wvww.w3.0rg/2004/04/ws-messagedelivery”.

The type of theMessageDestination element informatioftemis wsmd:destination
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3.4 ReplyDestination

3.4 ReplyDestination

ReplyDestination identifies the destination to which a reply to the message may be sent. The value of this
property, if present, MUST be used to send a reply when the binding used does not specify how and where
the reply is sent. ReplyDestination is defined by the followaisgudo-schema:

<wsmd:ReplyDestination

wsmd:targetNamespace="xs:anyURI"?

wsmd:wsdlLocation="list-of-xs:anyURI"? >
[<wsdl11l:service> | <wsmd:uri> | <wsmd:serviceQName> | <extensibility _element>*]
</wsmd:ReplyDestination>

TheReplyDestination element informatioiitem has the following Infosgiroperties:
® A [local name] ofReplyDestination
® A [namespace name] iittp://www.w3.0rg/2004/04/ws-messagedelivery".
® Zero or morettribute informatioritems amongst its [attributes] &dlows:
O An OPTIONAL wsmd:targetNamespace  attribute informationtemas describedbove
O An OPTIONALwsmd:wsdlLocation  attribute informationtemas describedbove.

O Zero or more namespace qualifigitkibute informationtems. The [namespace name] of such
attribute informationterms MUST NOT bé'http://www.w3.0rg/2004/04/ws-messagedelivery".

® One or moreelement informatiotens asfollows:

O Either aservice element informatioitemas defined by WSDL 1.1, element
informationitemor aserviceQName element informatioitemas definedibove.

O Zero or more namespace-qualifieliement informatiofterms amongst its [children]. The
[namespace name] of suelement informatioiters MUST NOT be
"http://mwww.w3.0rg/2004/04/ws-messagedelivery".

The type of th&ReplyDestination element informatioitemis wsmd:destination.

3.5FaultDestination

FaultDestination identifies the destination to which a fault may be sent. The value of this property, if
present, MUST be used to send a fault back when the binding used does not specify how and where the
reply issent.

FaultDestination is defined by the followipgeudo-schema:

19



3.6 MessagelD

<wsmd:FaultDestination

wsmd:targetNamespace="xs:anyURI"?

wsmd:wsdlLocation="list-of-xs:anyURI"? >
[<wsdlI1l:service> | <wsmd:uri> | <wsmd:serviceQName> | <extensibility_element>*]
</wsmd:FaultDestination>

The FaultDestination element informatioftem has the following Infosgiroperties:

A [local name] ofFaultDestination

A [namespace name] thttp://www.w3.0rg/2004/04/ws-messagedelivery"”.

Zero or moreattribute informationtems amongst its [attributes] &allows:
O An OPTIONAL wsmd:targetNamespace  attribute informatioritemas describedbove
O An OPTIONAL wsmd:wsdILocation  attribute informationtemas describedbove.

O Zero or more namespace qualifigitiibute informationterms. The [namespace name] of such
attribute informationtems MUST NOT bé'http://www.w3.0rg/2004/04/ws-messagedelivery".

® One or moreelement informationtens asfollows:

O Either aservice element informatioitemas defined by WSDL 1.1, element
informationitemor aserviceQName element informatioftemas definedibove.

O Zero or more namespace-qualifielément informatioiterms amongst its [children]. The
[namespace name] of suelement informatioitems MUST NOT be
"http://mww.w3.0rg/2004/04/ws-messagedelivery".

The type of thé-aultDestination element informatioitemis wsmd:destination

3.6 MessagelD
The value of the MessagelD property must be unique and serves to uniquely iderdfgaae.
TheMessagelD element informatioitemhas:

® A Jlocal name] ofMessagelD .

® A [namespace name] thttp://www.w3.0rg/2004/04/ws-messagedelivery"”.

The type of thdvlessagelD element informatioitemis xs:anyURI

3.7MessageReference

MessageReference allows a message to be correlated to another message and specifies the reason for the
correlation. The MessageReference property consists of two parts each of which ixefagpeRI The

first part consists of a MessagelD, the ID of the message that triggered the generation of the message
containing the MessageReference. The second optional part consists of the Reason for the message and is
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3.7 MessageReference

of typexs:anyURI

MessageReference is defined by the followpsgudo-schema:

<wsmd:MessageReference
wsmd:reason="xs:anyURI"? >xs:anyURI
</wsmd:MessageReference>

TheMessageReference element informatioitemhas:
® A [local name] ofMessageReference
® A [namespace name] ittp://www.w3.0rg/2004/04/ws-messagedelivery".
® Zero or morettribute informatioritems amongst its [attributes] &dlows:

O An OPTIONAL reason attribute informationtem The [local name] property of which is
reason, [namespace name] property is "http://www.w3.0rg/2004/04/ws-messagedelivery" and
the type isxs:anyURI

O Zero or more namespace qualifigitiibute informationtens. The [namespace name] of such
attribute informationtems MUST NOT bé'http://www.w3.0rg/2004/04/ws-messagedelivery".

The type of theMessageReference element informatioitemis wsmd:messageReference
There are four predefined values for tin@nd:reason attribute:

1. "http://mww.w3.0rg/2004/04/ws-messagedelivery/reason/response” -- implies that the message is a
response and the ID of the message in the wsmd:MessageReference identifies thenesgagst

2. "http:/iwvww.w3.0rg/2004/04/ws-messagedelivery/reason/fault” - implies that the message is a fault
and the ID of the message in the wsmd:MessageReference identifies the message that triggered this
fault.

3. "http://wvww.w3.0rg/2004/04/ws-messagedelivery/reason/notification” -- implies that the message is
a notification and the ID of the message in the wsmd:MessageReference identifies the message that
requested thaotification.

4. "http://www.w3.0rg/2004/04/ws-messagedelivery/reason/callback” -- implies that the message is a
ultimate response message (the Callback message) and the ID of the message in the
wsmd:MessageReference identifies the message initial regessage.

If omitted, the implicit value for theeason attribute is
"http://www.w3.0rg/2004/04/ws-messagedelivery/reason/response”.

21



3.8 OperationName

3.8 OperationName

The value of the OperationName property must be the NCName of the operation specified in WSDL that
indicates the specific message exchange. The value of the property in conjunction with the WSRef of the
web service that defines the service is used to infer the specific openaitjoely.

TheOperationName element informatioitemhas:
® A [local name] ofOperationName
® A [namespace name] ittp://www.w3.0rg/2004/04/ws-messagedelivery".

The type of th®perationName element informatioitemis xs:NCName

3.9 Mapping of AMDP to SOAP

Each of the six abstract message delivery properties get mapped to a SOAP header block when using
SOAP (version 1.1 or 1.2) as the protocol. The processing semantics defined by SOAP 1.1 or SOAP 1.2
apply when AMDP are sent as SOAP heatiéosks.

Forexample:

<soapll:Envelope
xmins:soapl1="http://schemas.xmlsoap.org/soap/envelope/"
xmins:wsdl11="http://schemas.xmlsoap.org/wsdl/"
xmins:soapbind="http://schemas.xmlsoap.org/wsdl/soap/"
xmins:wsmd="http://www.w3.0rg/2004/04/ws-messagedelivery">
<soapll:header xmins:cr="http://example.com/creditbureau">
<wsmd:MessageOriginator>
<wsmd:uri>http://example.com/app/myMsgOrg</wsmd:uri>
</wsmd:MessageOriginator>

<wsmd:MessageDestination
wsmd:targetNamespace="http://example.com/creditbureau”
wsmd:wsdlLocation="http://example.com/creditbureau/wsdI">
<wsdl11:service name="CreditBureauService"
wsmd:portType="cr:CreditBureauPT">
<wsdl11:port binding="cr:SOAPCreditBureauBinding">
<soapbind:address location="http://example.com/creditbureau/impl"/>
</wsdl11l:port>
</wsdl11:service>
</wsmd:MessageDestination>

<wsmd:MessagelD>http://example.com/myMsgld</wsmd:MessagelD>

<wsmd:MessageReference>http://example.com/creditbureau/response-0123456789
</wsmd:MessageReference>

<wsmd:OperationName>generateCreditReport</wsmd:OperationName>
</soapll:header>
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3.9 Mapping of AMDP to SOAP

<soapll:body>

</soapll:body>
</soapll:Envelope>
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4 Message Exchange Patterns and AMDP

4 Message Exchange Patterns am&MDP

Message Exchange Patterns describe the message exchanged between nodes, typically Web services and
clients of Web services. WSDL describes a message exchange pattern from the perspective of the service,
namely the input messages and/or output messages and/or fault messages that can occur in the message
exchange.

In order to send a message to a Web service and utilize/implement a message exchange pattern, a client or
the service may need to designate the destination of the messages that are specified in a message exchange
pattern, such as inputs, outputs and faults. This section defines how AMDPs are used in the context of

MEPs defined in WSDIL.1.

The use of AMDP to implement an MEP MUST NOT violate the binding contract specified for a Web
service. A binding contract may specify, although is not limited to, how to target messages towards
particular destinations, and send replies/faults in response to a request message. When AMDP is used in
conjunction with such a binding, the non-dereferenceable URI value
"http://www.w3.0rg/2004/04/ws-messagedelivery/destination/transport-specified" (defl8Bed3ruri

[element information item|[p.16] ) SHOULD be used for appropriate destinations. For example, when

using SOAP 1.1 with the SOAP HTTP binding for a request-response operation, the binding specifies that
the response message must be sent over the same HTTP connection as the request message. Such an
HTTP connection cannot be specified with a dereferenceable URI. In such a case the value for the
property ReplyDestination (defined[3¥ ReplyDestinationj[p.19] ) SHOULD have the value
"http://www.w3.0rg/2004/04/ws-messagedelivery/destination/transport-specified”. This value indicates
that the binding rules MUST be used to send the response and the participant is designated in a transport
specificmanner.

4.1 Declaring the usage of AMDP in WSDL1..1

In WSDL 1.1 documents, an extension elemestmd:MessageDeliveryFeature is used to
indicate that message delivery properties are in effect. This element is defined by using the
pseudo-schema:

<wsmd:MessageDeliveryFeature/>

The extension element can be present as a child elemgpeérmattion  (which can be a child element of
wsdl11:portType orwsdl11:binding ), or a child element ofisdl11:binding . Forexample,

<wsdI11:definitions
xmins:wsdl11="http://schemas.xmlsoap.org/wsdl/"
xmins:wsmd="http://www.w3.0rg/2004/04/ws-messagedelivery
targetNamespace="http://example.com/myNamespace">

<wsdl11:binding name="myBinding">
<wsmd:MessageDeliveryFeature/>
</wsdl11:binding>
</wsdlI11:definitions>
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4.2 WSDL 1.1 Message Exchange Patterns and AMDP

The MessageDeliveryFeature element informatioftem has the following Infosgiroperties:
® A [local name] ofMessageDeliveryFeature
® A [namespace name] thttp://www.w3.0rg/2004/04/ws-messagedelivery”.

® Zero or more namespace qualifigttribute informationtenms amongst its [attributes]. The
[namespace name] of suatiribute informationtems MUST NOT be
"http://www.w3.0rg/2004/04/ws-messagedelivery".

® Zero or more namespace-qualifiglement informatioitens amongst its [children]. The [namespace
name] of suctkelement informatioitems MUST NOT be
"http://mww.w3.0rg/2004/04/ws-messagedelivery".

4.2 WSDL 1.1 Message Exchange Patterns addDP

WSDL 1.1 defines a basic set of four Message Exchange Patterns or operations. It is possible to define a
compositeMEP that is composed of predefined operations in WSDL 1.1. Such a composite MEP, when
used in conjunction with AMDP, MUST NOT violate the AMDP rules defined for the predefined MEPs.
For an example of such a composite MEAsEalIBack Pattern|[p.31] .

This section specifies the how AMDP are used in the context of the four operations that are defined in
WSDL 1.1. For each message in an operation (‘'Input’, ‘Output’ or 'Fault"), this section defines the
mandatory properties, the optional properties and restrictions on the value of the properties. The optional
properties MAY be used by a composite transmission primitive to implement the composite transmission
primitive.

In every message the value of the property MessageOriginator is used to identify the sender of the
message; the value of the property MessageDestination is used by the endpoint implementation to target
the recipient of the message and the value of the property MessagelD is used to uniquely identify the
message.

4.2.10ne-way

One-way transmission primitive/MEP consists of only bmmessage sent by a Node N to the Web
service.

The In message MUST have the following propedigscified:
® MessageDestination - has the value of the service element that describes the tasgevidéeb

® MessageOriginator - has the value that represents the client or the Web service (Node N) that sent the
message.

® OperationName - has the value of the operation that specified the specific neessagge.
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4.2 WSDL 1.1 Message Exchange Patterns and AMDP

Theln message MAY have the following propertgecified:
® ReplyDestination
® FaultDestination
® MessagelD
e MessageReference

The optional properties ReplyDestination, FaultDestination, and MessageReference are ignored when
implementing this MEP, but MAY be used when implementing a compdéite.

4.2.2Request-response

Request-response transmission primitive/MEP consists dihamessage sent by a node N to the Web
service and on®ut message sent by the Web service to Node fdult message may be sent instead of
the Out message.

Theln message MUST have the following properspscified:
® MessageDestination - has the value of the service element that describes the taggiid&eb

® MessageOriginator - has the value that represents the client or the Web service (node N) that sent the
message.

® MessagelD

® OperationName - has the value of the operation that specified the specific neestayge.
Theln message MAY have the following propertggecified:

® ReplyDestination - if present, its value MUST beRl

e FaultDestination - if present, its value MUST bégRll.

® MessageReference

If there is aault generated as a result of processing the message it is sent to the destination identified by
FaultDestination, if present, else to the destination identified by MessageOriginator. The response to the
In message is sent to the destination identified by ReplyDestination, if present, else to the destination
identified by MessageOriginator. If any of these two optional properties are not specified, the
MessageOriginator property MUST b&JRI.

The optional property MessageReference is ignored when implementing this MEP, but MAY be used
when implementing a composi4EP.
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4.2 WSDL 1.1 Message Exchange Patterns and AMDP

TheOut/faultmessage MUST have the following properspscified:

® MessageDestination

In case of dault message, the value of this property is the same as that of the FaultDestination
property of the In message, if present, else the value of the MessageOriginator propetiy of the
message. In case of @ut message, the value of this property is the same as that of the
ReplyDestination property of thHe message, if present, else the value of the MessageOriginator
property of thdn message.

MessageOriginator - has the value oftkevice  element that describes the Web service that
generated th&ault.

MessageReference - has a value that is the same as the value of the MessagelD prophrty of the
message. The value of the reason attribute is
"http://mww.w3.0rg/2004/04/ws-messagedelivery/reason/fault” for a fault message and
"http://mwww.w3.0rg/2004/04/ws-messagedelivery/reason/response”

® OperationName - has the value of the operation that specified the specific nestayge.

TheOut/faultmessage MAY have the following propertggsecified:

ReplyDestination
FaultDestination

MessagelD

The optional properties ReplyDestination, FaultDestination, and MessagelD are ignored when
implementing this MEP, but MAY be used when implementing a compdéife.

4.2 .3Notification

Notification transmission primitive/MEP consists of only @&t message sent by the Web service to
NodeN.

TheOut message MUST have the following properspscified:

MessageDestination - has the value that represents the client or the Web service that will receive the
message (Nodd)

MessageOriginator - has the value oftkevice element that describes the Web service which is
the sender of thmessage.

OperationName - has the value of the operation that specified the specific nestayge.

TheOutmessage MAY have the following propertgecified:
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4.2 WSDL 1.1 Message Exchange Patterns and AMDP

® ReplyDestination
® FaultDestination

® MessagelD

® MessageReference

The optional properties ReplyDestination, FaultDestination, MessagelD, and MessageReference are
ignored when implementing this MEP, but MAY be used when implementing a conldé&dtte

4.2.4Solicit-response

Solicit-response transmission primitive/MEP consists of@atemessage sent by the Web service to
Node N and onénh message sent by Node N back to the Web servitaulAmessage may be sent instead
of theln message.

TheOut message MUST have the following properspscified:

® MessageDestination - has the value that represents the client or the Web service that will receive the
message (Nodd)

® MessageOriginator - has the value ofskevice element that describes the Web service which is
the sender of thmessage.

® MessagelD

® OperationName - has the value of the operation that specified the specific nestayge.
TheOut message MAY have the following propertgggecified:

® ReplyDestination - If present, its value MUST beRl

® FaultDestination - If present, its value MUST beRl.

® MessageReference

The optional property MessageReference is ignored when implementing this MEP, but MAY be used
when implementing a composite MEP. If there fawlt generated as a result of processing the message it
is sent to the destination identified by FaultDestination, if present, else to the destination identified by
MessageOriginator. The response toGha message is sent to the destination identified by
ReplyDestination, if present, else to the destination identifidddgsageOriginator.

ThelIn/fault message MUST have the following properspscified:

® MessageDestination
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4.2 WSDL 1.1 Message Exchange Patterns and AMDP

In case of dault message, the value of this property is the same as that of the FaultDestination
property of theDut message, if present, else the value of the MessageOriginator propertat the
message. In case of anmessage, the value of this property is the same as that of the
ReplyDestination property, of t@ut message, if present, else the value of the MessageOriginator

property of theDutmessage.

® MessageOriginator - has the same value as that of the MessageDestination prope@yof the
message

® MessageReference - has a value that is the same as the value of the MessagelD prop@uy of the

message. The value of the reason attribute is
"http://www.w3.0rg/2004/04/ws-messagedelivery/reason/fault” fofethk message and
"http://www.w3.0rg/2004/04/ws-messagedelivery/reason/response” formaessage.

e OperationName - has the value of the operation that specified the specific neestayge.
Theln/fault message MAY have the following propertsgsecified:

® ReplyDestination

® FaultDestination

® MessagelD

The optional properties ReplyDestination, FaultDestination, and MessagelD are ignored when
implementing this MEP, but MAY be used when implementing a compdéite.

4.2.5Summary

The table below summarizes the properties used in the context of WSDL 1.1 operations and the
restrictions on the value of thopeoperties.

AMDP for WSDL 1.1MEPs

MO MD RD FD |MID | MR |ON

One-way R R (WSRef) R

Input |R+ R (WSRef) O (URI)|O (URI) |R | ------ R
Request-Responsglutput | R (WSRef)| R R R
Fault |R (WSRef) R R |[R

Notification R (WSRef) R R
Output | R (WSRef) R O(URN)|O(URN|R |- R

Solicit-Response| Input |R R (WSRef) R R
Fault R R (WSRef) R |R
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4.2 WSDL 1.1 Message Exchange Patterns and AMDP

AMDP Acronyms:

MO = MessageOriginator; MD = MessageDestination; RD = ReplyDestination; FD = FaultDestination;
MID = MessagelD; MR = MessageReference; OlDperationName

Value Designators:

R = Required; O = Optional; -- = Ignored; (...) = Type of the value; WSRef = WSDL 1.1 service element
or QName; + = must be a URI if any of the optional non-ignored propertiglsssnt

Red color = requiredralue; Blue color = optionalvalue;
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5 CallBack Pattern

A Callback pattern is used to asynchronously deliver a response message to a request message. This is a
very useful and prevalent scenario, especially when the delay between the time that a request is received
and a response is generated and sent to the initial requestor, is laogedaterministic.

This pattern consist of dnitial request message that is sent by the initial requestor to a responding Web
service followed by anltimateresponse message that is sent by the responding Web service to the
requesting Web service (which is the same as the initial requestor). The ultimate response message is the
final response that is sent to destination that needs to receive the response. The initial request message and
the ultimate response message may use diffei@mgports/bindings.

Note:

Although the request-response pattern in WSDL 1.1 may be used in conjunction with an asynchronous
transport and hence binding, it is impossible to ensure the usage of two different bindings (such as
SOAP/HTTP and SMTP) by utilizing the request-response pattern directly to implement a callback
pattern. When different bindings are necessary for the two message exchanges that would constitute a
callback pattern, the techniques illustrated heremacessary.

In order to implement such a pattern, in most cases, the initial requestor has to include in the initial request
message:

1. Areference to the endpoint/Web service, called as the ultimate response destination, to which the
ultimate response message is tsént.

2. Information that can be included in the ultimate response messdigel, the correlationd, which
can be used by the ultimate response destination to correlate the ultimate response message with the
initial requesimessage.

An application can implement a Callback pattern in three diffevags:

1. A URI/WSRef that points to the ultimate response destination is embedded in the initial request
message in an application specific way along with an application specific correlation id. The Web
service that receives the initial request message then has to implement the Callback pattern in an
application specifiavay.

2. It may use the request-response operation in WSDL 1.1 and use a binding/transport specific way to
specify the correlation id and ultimate response destination in the initial reqeesage.

3. It may use an application, transport and binding independent way to implement the Gadliberck

The first approach, although important to specific applications, is not used, because it generates ad hoc
solutions and it is difficult to automate at the infrastructure level. As a result, this approach inhibits
interoperability. Therefore, it is necessary to develop an application independent mechanism for

Callbacks. The second approach requires transport/binding specific mechanisms and cannot use different
transports/bindings for sending the initial request message and the ultimate response message. The third is
the most general as it does not rely on a specific layering on transport properties. Our definition of
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Callback pattern uses the third approach by incorporating a WSDL centric solution that utilizes AMDPs
for implementing Callbacks. This approach decouples the application logic from the implementation of
Callbacks, is transport layering independent and enables tooling fpattaésn.

The approach taken is an example of utilizing AMDP to implement composite MEPs. The Callback

pattern consists of two Web service portTypes (operations) that are tied together to represent the Callback
pattern (or composite MEP) -- the responding Web service that receives and processes the initial request
message (and generates the response) and the requesting Web service (which is the ultimate message
destination) that receives and processes the ultimate response message (and that sent the initial request
message).

A WSDL extensibility elemenivsmd:ResponseOperation  is defined to specify the Callback
relationship between the two operations in WSDL

The Callback pattern is implemented in two different ways
1. correlating two one-way operations in the case of W30L

2. correlating two request-response operations in the case of VWSDL

5.1 Declaring Callbacks in WSDLDocuments

In WSDL documents, an extension elemergmd:ResponseOperation  is used to indicate that the
Callback pattern is being used. This extensibility element specifies the portType and the operation (and
optionally binding) used for sending the ultimate respomsssage.

For WSDL 1.1, the extensibility element can be present as a child elenvesdldf:operation
(where thewsdl11:operation is either a child element efsdl11:portType or
wsdl11:binding ) that describe the responding Wsayvice.

For examples of use of this extensibility element see seffi@rSallback Representation Using Two
[Operations with Input Messagéegp.34] andb.3 Callback Representation Using Two Operations with
[[nput-Output Messagegp.35)] .

5.1.1wsmd:ResponseOperation  Extensibility Element

Thewsmd:ResponseOperation  extensibility element is defined by the followipgeudo-schema:

<wsmd:ResponseOperation
wsmd:interface="xs:QName"
wsmd:operation="xs:NCName"
wsmd:binding="xs:QName"?/>

The ResponseOperatiefement informatioftem has the following Infosgiroperties:

® A [local name] ofResponseOperation

32



5.1 Declaring Callbacks in WSDL Documents

® A [namespace name] diittp://www.w3.0rg/2004/04/ws-messagedelivery".
® Two or moreattribute informatioritems amongst its [attributes] &sllows:

O A MANDATORY interface attribute informationtem The [local name] property of which
isinterface  , the [namespace name] property is
"http://vww.w3.0rg/2004/04/ws-messagedelivery”, and the typs:{QName

O A MANDATORY operation attribute informatioritem The [local name] property of which
isoperation , [namespace name] property is
"http://www.w3.0rg/2004/04/ws-messagedelivery”, and the types:SCName

O An OPTIONAL binding attribute informatioritem The [local name] property of which is
binding , [namespace name] property is "http://www.w3.0rg/2004/04/ws-messagedelivery",
and the type igs:QName

O Zero or more namespace qualifigttkibute informationtens. The [namespace name] of such
attribute informationterms MUST NOT bé'http://www.w3.0rg/2004/04/ws-messagedelivery".

® Zero or more namespace-qualifielement informatioitens amongst its [children]. The [namespace
name] of suckelement informatioitems MUST NOT be
"http://mww.w3.0rg/2004/04/ws-messagedelivery".

The value of the mandatoaftribute informationtemwsmd:interface is a QName which identifies
the portType of the requesting Web service, in the case of WISDL

The value of the mandatoagtribute informationtemwsmd:operation  is a NCName which identifies
theoperation  of the requesting Web service (within the interface/portType identified by the
wsmd:interface attribute).

The value of the optionailttribute informationtemwsmd:binding is a QName which identifies the
binding of the requesting Wegervice.

Thewsmd:ResponseOperation  element may appear in the following three locations in a WSDL
document, within awperation  in aportType that defines the request, aperation  within a

binding or aport within aservice . The second option may used to specify the binding of the
requesting Web service. This separation is for relating the two operations the abstract layer within WSDL
independently of the binding. The third option may be used to indicate the portType and the binding of the
response at theervice element of the defining service. TWwsmd:binding  attribute MUST NOT be
present whemsmd:ResponseOperation  element appears as an extensibility element in an

operation  within aportType . Thewsmd:ResponseOperation  attribute MUST NOT contradict

each other when it is specified within multiple locations in WSDL, suclpastype and its related

binding
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5.2 Callback Representation Using Two Operations with InpuMessages

The example below illustrates the use of two operations with input messages to re&fatlsack.

<wsdl11:definitions
xmins:wsdl11="http://schemas.xmlIsoap.org/wsdl/"
xmins:xs="http://www.w3.0rg/2001/XMLSchema"
xmins:soapl1="http://schemas.xmlsoap.org/soap/envelope/*
xmins:wsmd="http://www.w3.0rg/2004/04/ws-messagedelivery"
xmins:tns="http://example.com/callback/2-input"
targetNamespace="http://example.com/callback/2-input">

<wsdl11:portType name="processRequestPortType">
<wsdl11:operation name="processRequest">
<wsdl11:input message="tns:requestMessage"/> <wsmd:ResponseOperation interface="tns:processResponsePortType"
operation="processResponse"/>
<wsmd:MessageDeliveryFeature/>
</wsdl11:operation>
</wsdl11:portType>

<wsdl11:portType name="processResponsePortType">
<wsdl11:operation name="processResponse">
<wsdl11l:input message="tns:responseMessage"/>... <wsmd:MessageDeliveryFeature/>
</wsdl11:operation>
</wsdl11:portType>

<wsdl11:service name="CBService">
<wsdl11:port name="CBPort">
<soapll:address location="http://example.com/cb-impl1"/>
</wsdl11l:port>
</wsdl11:service>
</wsdl11:definitions>

In this example, there are two portTypes. The portfypeessRequestPortType (implemented by

the responding Web service) contains the opergtiocessRequest  that is correlated to the operation
processResponse in portTypeprocessResponsePortType (implemented by the requesting

Web service). The extensibility elemevamd:ResponseOperation  specifies the portType and the
operation that is used by the requesting Web service. Web sEB®ervice implements the operation
processRequest . When this service is invoked, the AMDP SOAP headers provide the necessary
information about the correlation id that is to be used in the ultimate response message and the destination
(which will include the binding and endpoint information) where the ultimate response nsasitbe

The figure below depicts the messages sent between the requesting Web service and the responding Web
service when the Callback pattern is implemented using two operations witlmegseges.

To represent Callback using two inpoéssages:

e The extensibility elememysmd:ResponseOperation  MUST be present in the wsdl11:operation
element. This operation is implemented by the respondingséfeire.
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® The responding Web service and requesting Web service MUST implement the tektDie.

The initial request message sent to the responding Web service MUST have the value of the
wsmd:MessageOriginator property set to represent the requesting Web service. The responding
Web service uses the interface/operation/binding information provided by the
wsmd:ResponseOperation  extensibility element as well as the value of the
wsmd:MessageOriginator property (which is only available at runtime) to invoke the requesting
Web service and send the ultimate response message. It is an error if the value of the
wsmd:MessageOriginator property of the initial request message does not support/implement the
portType/operation/binding specified by tvemd:ResponseOperation  extensibility element in the
WSDL description.

The initial request message MUST specify a value fomsrad:MessagelD property. This value is
used as the correlation id and appears as the valuewsthd:MessageReference  property of the
ultimate response message. Wand:reason attribute value of the ultimate response message is
"http://www.w3.0rg/2004/04/ws-messagedelivery/reason/callback”.

5.3 Callback Representation Using Two Operations with Input-Output
Messages

The example below illustrates the use of two input-output operations to reptasibatk.

<wsdl11:definitions
xmins:wsdl11="http://schemas.xmlsoap.org/wsdl/"
xmins:xs="http://www.w3.0rg/2001/XMLSchema"
xmins:soapl1="http://schemas.xmlsoap.org/soap/envelope/"
xmins:wsmd="http://www.w3.0rg/2004/04/ws-messagedelivery"
xmins:tns="http://example.com/callback/2-input-output"
targetNamespace="http://example.com/callback/2-input-output">

<wsdl11:portType name="processRequestPortType">
<wsdl11:operation name="processRequest">
<wsdl11:input message="tns:requestMessage"/>
<wsdl11:output message="tns:requestMessageAck"/> <wsmd:ResponseOperation interface="tns:processResponsePortType"
operation="processResponse"/>
<wsmd:MessageDeliveryFeature/>
</wsdl11:operation>
</wsdl11:portType>

<wsdl11:portType name="processResponsePortType">
<wsdl11:0peration name="processResponse">
<wsdl11l:input message="tns:responseMessage"/>
<wsdl11:output message="tns:responseMessageAck"/> <wsmd:MessageDeliveryFeature/>
</wsdl11:operation>
</wsdI11:portType>

<wsdl11:service name="CBService">
<wsdl11:port name="CBPort">
<soapll:address location="http://example.com/cb-impl|2"/>
</wsdI11:port>
</wsdl11:service>
</wsdl11:definitions>

In this example, there are two portTypes. portTymeessRequestPortType (implemented by the
responding Web service) contains the opergtimeessRequest  which is correlated to the operation
processResponse in portTypeprocessResponsePortType (implemented by the requesting

Web service). The extensibility elemevamd:ResponseOperation  specifies the portType and the
operation that is used by the requesting Web service. Web sEBervice implements the operation
processRequest . When this service is invoked, the AMDP SOAP headers provide the necessary
information about the correlation id that is to be used in the ultimate response message and the destination
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(which will include the binding and endpoint information) where the ultimate response nsasitbe

The figure below depicts the messages sent between the requesting Web service and the responding Web
service when the Callback pattern is implemented using two operations witlmegseges.

To represent Callback using a pair of input-outpassages:

® The extensibility elemenvsmd:ResponseOperation  MUST be present in the
wsdl11:operation element. This operation is implemented by the respondingséfeice.

® The responding Web service and requesting Web service MUST implement the faktDie.

The initial request message sent to the responding Web service MUST have the value of the
wsmd:MessageOriginator property set to represent the requesting Web service. The responding

Web service immediately sends a message back to the requesting Web service using the same binding --
this message is an acknowledgement of the receipt of the initial requéstanthe Callbacknessage

The responding Web service uses the portType/operation/binding information provided by the
wsmd:ResponseOperation  extensibility element as well as the value of the

wsmd:MessageOriginator property (which is only available at runtime) to invoke the requesting

Web service and send the ultimate response message. It is an error if the value of the
wsmd:MessageOriginator property of the initial request message does not support/implement the
interface/operation/binding specified by themd:ResponseOperation  extensibility element in the

WSDL description. The requesting Web service then sends an acknowledgement of the Callback message
to the responding Wedervice.

The initial request message MUST specify a value fomdrad:MessagelD property. This value is
used as the correlation id and appears as the valuewsthd:MessageReference  property of the
ultimate response message. Twamd:reason attribute value of the ultimate response message is
"http://Iwww.w3.0rg/2004/04/ws-messagedelivery/reason/callback".

The initial request message MUST specify a value fomirad:FaultDestination property and
thewsmd:ReplyDestination property. Theavsmd:MessageOriginator property value of the
initial request message identifies the ultimate response destination and not the faultaegtipdyion.
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6 Message Delivery and WSDI2.0

Note:

At the time this document is written, WSDL 2.0 specification is still in progress. Hence, the discussion in
this section and details that are presented in Appendix B are subject to change and may not apply if the
MEP definitions change in WSD2.0.

WSDL 2.0[WSDL 2.0 Pari2] [p.40] formally defines a basic set of seven MEPs. It also allows defining
new MEPs. WSDL 2.0 uses the following namespace-prefix in addition to Table

Additional Namespace-Prefix Bindings for
WSDL 2.0

Prefix Namespace

wsdI20| "http://lwww.w3.0rg/2004/03/wsdl

The ideas presented in the previous Sections apply in the same manner to WSDL 2.0 MEPs with the
following changes:

o \WSRefs: The WSRef in WSDL 2.0 naturally depend on the definition of the service element/type
defined in the WSDL 2.0 schema as specifiefM#$DL 2.0 Partl] [p.40] and it is different than
service references defined here for WSDL 1.1 due to schema differences. Whenever WSRefs are
utilized with AMDPs, the corresponding WSRef definition for WSDL 2.0 must be used with services
that use WSDL 2.0 descriptions. Please ref@ fppendix: WSDL 2.0 andAMDPs [p.44] for
more discussion on service References with W3MDL

e AMDP content changes:Currently, all AMDPs that are based wamd:destinatiortype is defined
by usingwsdl1:service element. In addition tersdl1:service element, avsmd:destination
may be a WSDL 2.0 WSRef defined WwgdI20:service element and may appear wherever
wsdl1ll:service element is allowed. These properties basedsmd:destinatiomre:

O wsmd:MessageOriginator
O wsmd:MessageDestination
O wsmd:ReplyDestination
O wsmd:FaultDestination

® MEPs in WSDL 2.0: There are 7 different MEPs in the current draft of WSDL 2.0 specification. The
changes that are discussed above can be applied to all the patterns and AMDPs may be utilized for all
WSDL 2.0 patterns. The specifics of how AMDPs may be used in conjunction to the WSDL 2.0
patterns are discussed in Appendix Ri@tail.
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e Definition of Callback Pattern: The definition of callback pattern as specifie®i@allBack
Pattern [p.31] apply when WSDL 2.0 based Web services patrticipate in a MEP. All constraints of
the Callback pattern and its relationship to AMDP definesl @allBack Pattern [p.31] apply using
the In (instead of One-way in WSDL 1.1) and In-Out pattern (instead of Request-Response in WSDL
1.1) patterns. Note that it is possible to use an In-Out pattern in conjunction with asynchronous
binding/transport instead of the Callback composite pattern (as mentiobé&hitBack Pattern
[p-31] in the context of WSDL 1.1). However, such an implementation has a restriction that the
andOut messagenust use the santénding This restriction does not exist in the case of the
Callback compositpattern.

The values of the attributes wBmd:ResponseOperation = must be afollows:

O wsmd:interface  : QName of the interface of the requesting Web service defined by WSDL
2.0 that defines the where the response operatists.

O wsmd:operation : NCName of the operation of the requesting Web service defined by the
interface indicated by th@smd:interface attribute that specifies the respoogeration.

o wsmd:binding : QName of the binding of the requesting VWelvice.

AMDP usage in WSDL 2.0 may be indicated by using the Features and Properties syntax. The AMDPs
that are specified in this document may be regarded as Properties that the WS-MessageDelivery feature

specifies angbrovides.
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7 Security Considerations

In addition to the security consideration that have to be taken into account for Web services in general,
additional attention has to be paid to the AMDP expressed in the messages. AMDP in a message can
specify the destination for the message, reply and/or faults that may be generated when the message is
processed. A message may pass through multiple intermediaries. A malicious intermediary may modify
the AMDP associated with the message. It is therefore necessary to take the AMDP headers into account
when mechanisms that ensure integrity, privacy and authenticity of the message are considered. For
example, when digitally signing a message, attention should be paid to the AMDP to determine if the
AMDP must be signed along with the rest of the message. AMDP headers can be abused to spoof
destinations. Situations where this is possible SHOULD resort to digitally signing the messages and
ensuring that the signer has the authority to set the destinations in the A¢4D&Ys.
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A Appendix: Schema

<?xml version="1.0" encoding="UTF-8"?>

<xs:schema xmlns:xs="http://www.w3.0rg/2001/XMLSchema"
xmins:wsmd="http://www.w3.0rg/2004/04/ws-messagedelivery”
xmins:wsdl11="http://schema.xmlsoap.org/wsdl/"
targetNamespace="http://www.w3.0rg/2004/04/ws-messagedelivery"
elementFormDefault="qualified">

<xs:import namespace="http://schemas.xmlsoap.org/wsdl/"/>

<l-- AMDP SOAP header blocks -->

<xs:element name="MessageOriginator" type="wsmd:destination"/>
<xs:element name="MessageDestination" type="wsmd:destination"/>
<xs:element name="ReplyDestination" type="wsmd:destination"/>
<xs:element name="FaultDestination" type="wsmd:destination"/>
<xs:element name="MessagelD" type="xs:anyURI"/>

<xs:element name="MessageReference" type="wsmd:messageReference"/>
<xs:element name="OperationName" type="wsmd:operationName"/>

<!-- Top level types -->
<xs:complexType name="destination">
<xs:sequence>
<xs:choice minOccurs="1" maxOccurs="1">
<xs:element ref="wsdl11:service"/>
<xs:element name="uri" type="xs:anyURI"/>
<xs:element name="serviceQName" type="xs:QName"/>
</xs:choice>
<xs:any namespace="##other" minOccurs="0"
maxOccurs="unbounded" processContents="lax"/>
</xs:sequence>
<xs:attribute ref="wsmd:targetNamespace"/>
<xs:attribute ref="wsmd:wsdILocation"/>
<xs:anyAttribute namespace="##other" processContents="lax"/>
</xs:complexType>

<xs:complexType name="messageReference">
<xs:simpleContent>
<xs:extension base="xs:anyURI">
<xs:attribute name="reason" type="xs:anyURI" form="qualified"/>
<xs:anyAttribute namespace="##other" processContents="lax"/>
</xs:extension>
</xs:simpleContent>
</xs:complexType>

<xs:complexType name="operationName">
<xs:simpleContent>
<xs:extension base="xs:NCName">
<xs:anyAttribute namespace="##other" processContents="lax"/>
</xs:extension>
</xs:simpleContent>
</xs:complexType>

<!-- WSDL extensibility elements -->

<xs:element name="MessageDeliveryFeature">
<xs:complexType>
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<xs:sequence>
<xs:any namespace="##other" minOccurs="0"
maxOccurs="unbounded" processContents="lax"/>
</xs:sequence>
<xs:anyAttribute namespace="##other"
processContents="lax"/>
</xs:complexType>
</xs:element>

<xs:element name="ResponseOperation">
<xs:complexType>
<xs:sequence>
<xs:any namespace="##other" minOccurs="0"
maxOccurs="unbounded" processContents="lax"/>
</xs:sequence>
<xs:attribute name="interface" type="xs:QName" use="required"/>
<xs:attribute name="operation" type="xs:NCName" use="required"/>
<xs:anyAttribute namespace="##other" processContents="lax"/>
</xs:complexType>
</xs:element>

<xs:element name="portType">
<xs:complexType>
<xs:simpleContent>
<xs:.extension base="xs:QName">
<xs:anyAttribute namespace="##other" processContents="lax"/>
</xs:extension>
</xs:simpleContent>
</xs:complexType>
</xs:element>

<l-- top level attributes -->
<xs:attribute name="targetNamespace" type="xs:anyURI"/>
<xs:attribute name="wsdILocation">

<xs:simpleType>

<xs:list itemType="xs:anyURI"/>

</xs:simpleType>
</xs:attribute>
</xs:schema>
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B Appendix: WSDL 2.0 andAMDPs
B.1 WSRefs in WSDL2.0

Note:

WSRefs and their representations have been accepted by the WSD WG, but are not yet included in WSDL
2.0 WG drafts. It is expected that they will be in the future dlv&ts.

Theservice elementin WSDL 2.0 is defined by usiwgdI20:serviceTypa WSDL 2.0 schema. A
WSRef in the context of WSDL 2.0 will be represented usingvdti20:service Typdefined by WSDL
2.0. Using XML Schema derivation by restriction, it is possible to lock the interface and/or a specific
binding in a reference declaration. It is expected that the WSDL 2.0 specification will illustrate the
derivation of specific interface and/or bindings that define a specific Web service reference ir2ZWWSDL

With services that use WSDL 2.0 descriptions, a WSRef that appears as a destination may use
wsdl20:service element as the contentwsmd:destinationin contrast to WSDL 1.1 WSRefs, the
Schema definition of asdI20:service element is restricted to a single interface and a binding is
required to cover all the operations in an interface, in contrast to the WSDL 1.1 definition of
wsdll:service . Hence the WSRefs in WSDL 2.0 comply with the requirements stated for a WSRef in
2.1 WSRefs in WSDL1.1[p.11] without additionarequirements.

B.2 WSDL 2.0 MEPs andAMDP
Note:

This section illustrates how AMDP can be used within the context of WSDL 2.0 and shows its
applicability of this specification in the future, however it is subject to change due to current status of
WSDL 2.0. The WSDL 2.0 specification, the number of MEPSs it defines and its schema that this
document use as basis may be changed since the WSDL 2.0 specification is not yet final. Therefore, the
reader is encouraged to take the discussion as an illustration of the applicability of the technology
presented, but not as a final requirement for using AMDPs with WSDtea&Yiptions.

WSDL 2.0 defines a basic set of seven MEPSs. It also allows defining new MEPs. A WSDL 2.0 MEP is
specified on the interface operation component using the 'patéritbute.

This section specifies how AMDP are used in the context of the seven MEPs that are defined in WSDL
2.0. For each message in an MEP ('In', 'Out’ or 'Fault’), this section defines the mandatory properties,
optional properties, restrictions on the value of the properties, and properties whose values are ignored.
The optional/ignored properties MAY be used by a composite MEP to implement the composite MEP. In
every message the value of the property MessageOriginator is used to identify the sender of the message;
the value of the property MessageDestination is used by the endpoint implementation to target the
recipient of the message and the value of the property MessagelD is used to uniquely identify the
message.
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B.2.1 In-Only Pattern
In-Only pattern consists of only ofe message sent by a Node N to the Weitvice.
Theln message MUST have the following properspscified:
® MessageDestination - has the value of the service element that describes the taggiid&eb

e MessageOriginator - has the value that represents the client or the Web service (Node N) that sent the
message.

e OperationName - has the value of the operation that specified the specific nestayge.
Theln message MAY have the following propertgecified:

® ReplyDestination

® FaultDestination

® MessagelD

® MessageReference

The optional properties ReplyDestination, FaultDestination, and MessageReference are ignored when
implementing this MEP, but MAY be used when implementing a compdéite.

B.2.2 Robust In-OnlyPattern

Robust In-only consists of ot message sent by a Node N to the Web service and possildguiine
message sent in the opposglteection.

Theln message MUST have the following properspscified:
® MessageDestination - has the value of the service element that describes the taggid&eb

e MessageOriginator - has the value that represents the client or the Web service (Node N) that sent the
message.

® MessagelD

® OperationName - has the value of the operation that specified the specific neestayge.
Theln message MAY have the following propertgeecified:

® ReplyDestination

e FaultDestination - if present, its value MUST bégRll.
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e MessageReference

If there is aault generated as a result of processing the message it is sent to the destination identified by
FaultDestination, if present, else to the destination identified by MessageOriginator. If FaultDestination is
not specified, the MessageOriginator property MUST b&Ra

The optional properties ReplyDestination, and MessageReference are ignored when implementing this
MEP, but MAY be used when implementing a compasikeP.

Thefault message MUST have the following properspscified:

® MessageDestination - has the same value as that of the FaultDestination property ofebsage,
if present, else the value of the MessageOriginator property of thessage.

® MessageOriginator - has the value of the service element that describes the Web service that
generated théault.

® MessageReference - has a value that is the same as the value of the MessagelD propbrty of the
message. The value of the reason attribute is
"http://wvww.w3.0rg/2004/04/ws-messagedelivery/reason/fault"

® OperationName - has the value of the operation that specified the specific neestayge.
Thefault message MAY have the following propertgsecified:

® ReplyDestination

® FaultDestination

® MessagelD

The optional properties ReplyDestination, FaultDestination, and MessagelD are ignored when
implementing this MEP, but MAY be used when implementing a compdéite.

B.2.3 In-out Pattern

In-Out pattern consists of oe message sent by a Node N to the Web service an@uimaessage sent
by the Web service to Node N.fAult message may be sent instead of@uémessage.

Theln message MUST have the following properspscified:

® MessageDestination - has the value of the service element that describes the tasgavidéeb

® MessageOriginator - has the value that represents the client or the Web service (Node N) that sent the

message.

® MessagelD
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® OperationName - has the value of the operation that specified the specific neestayge.
Theln message MAY have the following propertggecified:

® ReplyDestination - if present, its value MUST beRl

e FaultDestination - if present, its value MUST bégRll.

e MessageReference

If there is aault generated as a result of processing the message it is sent to the destination identified by
FaultDestination, if present, else to the destination identified by MessageOriginator. The response to the
In message is sent to the destination identified by ReplyDestination, if present, else to the destination
identified by MessageOriginator. If any of these two optional properties are not specified, the
MessageOriginator property MUST b&JRI.

The optional property MessageReference is ignored when implementing this MEP, but MAY be used
when implementing a composi4EP.

The Outffault message MUST have the following properspscified:
® MessageDestination

In case of dault message, the value of this property is the same as that of the FaultDestination
property of thdn message, if present, else the value of the MessageOriginator propertynof the
message. In case of @ut message, the value of this property is the same as that of the
ReplyDestination property of tHea message, if present, else the value of the MessageOriginator
property of thdn message.

® MessageOriginator - has the value of the service element that describes the Web service that
generated théault.

® MessageReference - has a value that is the same as the value of the MessagelD propbrty of the
message. The value of the reason attribute is
"http://mww.w3.0rg/2004/04/ws-messagedelivery/reason/fault" faulh message and
"http://mwww.w3.0rg/2004/04/ws-messagedelivery/reason/response”

® OperationName - has the value of the operation that specified the specific neestayge.
The Outfault message MAY have the following propertsgsecified:

® ReplyDestination

® FaultDestination

® MessagelD
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The optional properties ReplyDestination, FaultDestination, and MessagelD are ignored when
implementing this MEP, but MAY be used when implementing a compdéite.

B.2.40ut-Only
Out-Only pattern consists of only ofeit message sent by the Web service to Nede
TheOut message MUST have the following properspscified:

® MessageDestination - has the value that represents the client or the Web service that will receive the
message (Nodd)

® MessageOriginator - has the value ofskevice  element that describes the Web service which is
the sender of thmessage.

® OperationName - has the value of the operation that specified the specific neestayge.
TheOutmessage MAY have the following propertgecified:

® ReplyDestination

® FaultDestination

® MessagelD

® MessageReference

The optional properties ReplyDestination, FaultDestination, MessagelD, and MessageReference are
ignored when implementing this MEP, but MAY be used when implementing a comdé&stte

B.2.5 RobustOut-Only

Robust Out-only consists of oIt message sent by the Web service to Node N and possibigidhe
message sent in the opposglteection.

TheOut message MUST have the following properspscified:

® MessageDestination - has the value that represents the client or the Web service that will receive the
message (Nodd)

® MessageOriginator - has the value of the service element that describes the Web service which is the
sender of thenessage.

® MessagelD

® OperationName - has the value of the operation that specified the specific neessayge.
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The Out message MAY have the following propertgggecified:
® ReplyDestination
® FaultDestination - if present, its value MUST béRl.
® MessageReference

The optional properties ReplyDestination, and MessageReference are ignored when implementing this
MEP, but MAY be used when implementing a composite MEP. If theréaigitagenerated as a result of
processing the message it is sent to the destination identified by FaultDestination, if present, else to the
destination identified biviessageOriginator.

Thefault message MUST have the following properspscified:

® MessageDestination - has the same value as that of the FaultDestination property, if presdnt, of the
message, else the value of the MessageOriginator propertylofrtfessage.

® MessageOriginator - has the same value as that of the MessageDestination prope@yof the
message ipresent

® MessageReference - has a value that is the same as the value of the MessagelD prop@uy of the
message. The value of the reason attribute is
"http://www.w3.0rg/2004/04/ws-messagedelivery/reason/fault"

e OperationName - has the value of the operation that specified the specific neestayge.
Thefault message MAY have the following propertsgsecified:

® ReplyDestination

® FaultDestination

® MessagelD

The optional properties ReplyDestination, FaultDestination, and MessagelD are ignored when
implementing this MEP, but MAY be used when implementing a compdéite.

B.2.6Out-In

Out-In pattern consists of oi@ut message sent by the Web service to Node N anthanessage sent by
Node N back to the Web service féult message may be sent instead oflthmessage.

TheOutmessage MUST have the following properspscified:

® MessageDestination - has the value that represents the client or the Web service that will receive the
message (Nodd)
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® MessageOriginator - has the value of skevice  element that describes the Web service which is
the sender of thmessage.

® MessagelD

® OperationName - has the value of the operation that specified the specific neestayge.
TheOut message MAY have the following propertgsecified:

e ReplyDestination - if present, its value must héRi

e FaultDestination - if present, its value MUST béRll.

® MessageReference

The optional property MessageReference is ignored when implementing this MEP, but MAY be used
when implementing a composite MEP. If there fawdt generated as a result of processing the message it
is sent to the destination identified by FaultDestination, if present, else to the destination identified by
MessageOriginator. The response toGhg message is sent to the destination identified by
ReplyDestination, if present, else to the destination identifidddssageOriginator.

Theln/fault message MUST have the following properspscified:
® MessageDestination

In case of dault message, the value of this property is the same as that of the FaultDestination
property of theDut message, if present, else the value of the MessageOriginator propert{at the
message. In case of anmessage, the value of this property is the same as that of the
ReplyDestination property, of tHeut message, if present, else the value of the MessageOriginator
property of theDutmessage.

® MessageOriginator - has the same value as that of the MessageDestination prope@ybf the
message

® MessageReference - has a value that is the same as the value of the MessagelD prop@uy of the
message. The value of the reason attribute is
"http://mww.w3.0rg/2004/04/ws-messagedelivery/reason/fault” fofahk message and
"http://mvww.w3.0rg/2004/04/ws-messagedelivery/reason/response” famaessage.

® OperationName - has the value of the operation that specified the specific neessagge.
Theln/fault message MAY have the following propertggsecified:
® ReplyDestination

o FaultDestination
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® MessagelD

The optional properties ReplyDestination, FaultDestination, and MessagelD are ignored when
implementing this MEP, but MAY be used when implementing a compdéite.

B.2.70ut-Optional-In

The Out-Optional-In pattern consists of@at message sent by the Web service to Node N and possibly
anlin or aFault message sent in the opposlieection.

AMDP used for this pattern are the same as in the Opdtbern.

B.2.8 Additional MEPs

Since WSDL 2.0 allows new MEPs to be defined, each new MEP is expected to define how the AMDP
feature is used in conjunction with that MEP. It is also possible to define a composite MEP that is
composed of predefined MEPs. Such a composite MEP, when used in conjunction with AMDP, must not
violate the AMDP rules defined for the predefined MEPs. For an example of such a composite NBEP, see
CallBack Pattern [p.3]] that define Callbackattern.

B.2.9Summary

The table below summarizes the properties used in the context of WSDL 2.0 MEPs and the restrictions on
the value of thosproperties.
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AMDP for WSDL 2.0MEPs

MO MD RD FD |MID | MR |ON
In-Only R R (WSRef) R
Input |R+ R (WSRef)| ------ O(URDH|R |- R
RobustIn-Only
Fault |R(WSRef)R R R
Input |R+ R (WSRef) O (URI)|O (URI) [R | === R
In-Out Output |R (WSRef)|R
Fault |R (WSRef) R R |[R
Out-Only R (WSRef)|R R
Output |R (WSRef) R |- O(URN|R |- R
Robust Out-Only
Fault |R (WSRef) R R |[R
Output | R (WSRef) R O(URI)|O(URN|R  |---- R
Out-In Input |R R (WSRef) R R
Fault |R R (WSRef) R |[R
Output | R (WSRef) R O (URI) | O (URI) | === | =----- R
Out-Optional-In | Input |R R (WSRef) R R
Fault |R R (WSRef) R |R

AMDP Acronyms:

MO = MessageOriginator; MD = MessageDestination; RD = ReplyDestination; FD = FaultDestination;
MID = MessagelD; MR = MessageReference; ODperationName

Value Designators:

R = Required; O = Optional; -- = Ignored; (...) = Type of the value; WSRef = WSDL 2.0 service element
or QName; + = must be a URI if any of the optional non-ignored propertiglssent

Red color = requiredralue; Blue color = optionalalue;
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C Message Delivery in a MobileContext

Mobile handsets have become powerful enough in terms of processing power, memory, and network
bandwidth to host Web browsers and viably supporting Web services applications. However, the adoption
of Web service processing in mobile handsets is constrained by the cellular openatk.

Mobile phones do not typically have an IP address due to the limited number of IP addresses available in
IPv4. Cellular operators use NATs and firewalls to allow mobile nodes to act as Internet clients only. To
address a mobile handset using HTTP from the Internet is not a current deployment option. Hence, the
current cellular data network is oriented to only enable simple, synchronous web services, initiated by the
terminal. However, there is a suite of mobile applications which do not fit this simple programming

model.

This specification defines programming patterns such as asynchronous request-response and callbacks that
enable mobile terminals to use Web services to participate in more robust and complex mobile

applications. In addition, mobile terminals will be capable of host Web services themselves. Services that
encapsulate GPS location, calendar, or contact information are examples of such capabilities.
Consequently, personal services such as these are dependent upon strict security and privacy constraints;
their availability is highly constrained to limited authorized and authentichads.

A variety of mechanisms can be used to support these advanced mobile use cases. Two approaches are
presentedbelow:

e A foremost mechanism is to gateway through an intermediary capable of switching from HTTP to an
appropriate mobile protocol such as SMS, MMS, or SIP. These mobile protocols alone, or in
conjunction with a federated identity framework, have the capability to address the mobile terminal
and transfer a SOAP message. For example, the address of the mobile terminal may be designated by
using thewsmd:ReplyDestination property to indicate the uri of the gateway along with the
data required for the intermediary to address the sending terminal, such as mobile phone number in
the cases of SMS or MMS, or a URI in cas&H.

® Another mechanism is to use a tunneling intermediary. Tunneling intermediaries are tightly bound to
the mobile terminal - the mobile terminal initiates the connection and then keeps the HTTP session
alive or reestablishing the connection when it breaks. The tunnel is URI addressable (i.e.
john.doe.relay.example.org) and hence can be used as the value of the URI attribute that designates
the destination, such as the value ofvlsend:ReplyDestination property. As the connection
is always HTTP, there is no additional addressing cle¢aed.

A signalling composite pattern is a very useful mechanism, particularly for message delivery in the mobile
context. The signalling pattern can be describdolasvs.

1. A non-IP addressable device makes an initial request to a service. The device is not expecting a
response righaway.

2. The service, at a long or indeterminate time later, creates the results of the request. Thigrgay be
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3. The service signals to the mobile device that the results of the request that are indicated in step 1 are
available using SMS (a simple, limited, mobile protocol). The SMS signal includes data needed for
correlation.

4. The mobile device receives the signal and correlates it with the initial request. The device then
requests the response generated bgéineer.

This pattern is another example of a composite MEP which can be implemented using
WS-MessageDelivery.

AMDPs may be used to realize this pattern. For example, the initial SOAP request in the first step would
need to include an identification for the message sent that needs to be correlated later and a destination for
the reply message. AMDP propertigsmd:MessagelD andwsmd:replyDestination may be

used to indicate the message identification and the URI of an SMS gateway respectively. The third step
would utilize the identification that is communicated in the first step for correlation. At the fourth step, the
mobile device may send an HTTP Get to receive the SOAP response to obtain the results that are
generated at the second step. The URI for the GET is made explicit in the signal data. Alternatively, a
SOAP Request/Response can be used to retrieve the Callback results by including the correlation in the
request message, using the AMBBEMd:MessageReference
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