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Abstract

WS-MessageDelivery specification defines a mechanism to reference Web s@idRel), essential

abstract message delivery properties (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
Callback Pattern, acommonly 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 and extensibility.
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1 Introduction

1 Introduction

Message delivery is fundamental to al aspects of Web services, making the message delivery properties
of targeting of Web services, message identification and message referencing essential. Thisis 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 definition is minimal.

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 aWSDL 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 areimplicit 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 defined and used.

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 node that participates in an MEP. These include
responding asynchronously to requests, correlating messages to enable an MEP and referring to a Web
service in amessage in atransport independent manner.

It isimportant 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 thisis 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
applicationsis covered in Appendix C[C Message Delivery in a Mobile Context|[p.53] .

Complex business applications require support for notification, asynchronous regquest-response, and
long-lived conversations within a context. This requires that messages that are sent to/from a Web service
be alowed 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 hecessary to identify a set of properties that are independent of the
transport that enable message delivery in the context of Web services.

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 exchange pattern, Callback (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 patternsin WSDL that define alogical unit of
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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 document defines:

1. Web service References (WSRef)

N

. Abstract Message Delivery Properties (AMDP) and their mapping to SOAP 1.1 and SOAP 1.2

w

. Use of AMDP in the context of MEPs defined in WSDL 1.1

N

. Callback pattern implementation using AMDP

5. Useof AMDP in the context of MEPsin defined in WSDL 2.0

1.1 Example

Consider arequest-response operation description in aWSDL 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 isimplicit. Thisimplicit 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: Envel ope
xm ns: soapll="http://schemas. xm soap. or g/ soap/ envel ope/ "
xm ns:wsnd="http://ww. w3. or g/ 2004/ 04/ ws- nessagedel i very"
xm ns: wsdl 11="htt p: // schemas. xm soap. org/ wsdl /"
xm ns: soapbi nd="http://schemas. xm soap. or g/ wsdl / soap/ " >
<soapll: Header xm ns:nyns="http://exanple.com wsdl ">
<wsnd: MessageOri gi nat or >
<wsmd: uri >http://exanple.org/client-A </wsnd: uri>
</wsmd: MessageOri gi nat or >

<wsnd: MessageDesti nati on
wsmd: wsdl Locati on="http://exanpl e.com wsdl http://exanpl e.com wsdl/app. wsdl "
wsmd: t ar get Namespace="http:// exanpl e. com wsdl ">
<wsdl 11: servi ce name="rmnyservi ce" wsnd: port Type="nyns: nyPort Type" >
<wsdl 11: port name="nyport" bi ndi ng="rmyns: nyBi ndi ng" >
<soapbi nd: address | ocati on="http://exanpl e.com wsdl /i npl"/>
</wsdl 11: port >
</wsdl 11: servi ce>
</wsmd: MessageDest i nati on>

<wsnd: Repl yDest i nati on>
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<wsnd: uri>http://exanple.org/client-AreplyDestination</wsnd: uri>
</ wsnd: Repl yDesti nati on>

<wsnd: Faul t Desti nati on>
<wsnd: uri>http://exanple.org/client-A/ faultDestination</wsnd:uri>
</wsnd: Faul t Desti nati on>

<wsmd: Messagel D>
uui d: 58f 202ac- 22cf - 11d1- b12d- 002035b29092
</wsnd: Messagel D>

<wsnd: Oper at i onNane>nyRequest ResponseQper at i on</ wsnd: Oper at i onNane>

</ soapll: Header >
<soapll: Body>

</ soapll: Body>
</ soapll: Envel ope>

There are six SOAP header blocks in the request message:

1. wsnd: MessageOri gi nat or - Thisheader block specifies the identity of the client invoking the
Web service.

2. wsimd: MessageDest i nati on - This header block identifies the service element in the WSDL
document that described the service to which the request message is being sent.

3. wsnd: Repl yDest i nati on - This header block identifies the dereferenceable URI that is used by
the Web service to send the response message.

4. wsnd: Faul t Dest i nat i on - This header block identifies the dereferenceable URI that is used by
the Web service to send afault back.

5. wsnd: Messagel D- Thisheader block assigns a unique URI to the message and is used to identify
the message. The unique URI in this header is used for correlating the response message with the

request message.

6. wsnd: Qper at i onName - This header block identifies the name of the operation that designates
the specific message exchange.

Response Message:

<soapll: Envel ope
xm ns: soapll="http://schemas. xm soap. or g/ soap/ envel ope/ "
xm ns:wsnd="htt p://ww. w3. or g/ 2004/ 04/ ws- messagedel i very"
xm ns:wsdl 11="htt p: // schemas. xm soap. or g/ wsdl /"
xm ns: soapbi nd="htt p://schemas. xm soap. or g/ wsdl / soap/ " >
<soapll: Header xm ns:nyns="http://exanple.com wsdl ">
<wsnd: MessageOri gi nat or
wsnd: wsdl Location="http://exanpl e.com wsdl http://exanple.con wsdl/app.wsdl"
wsnd: t ar get Namespace="htt p:// exanpl e. com wsdl ">
<wsdl 11: servi ce name="nyservi ce" wsnd: port Type="nyns: nyPort Type" >
<wsdl 11: port name="nyport" bi ndi ng="rmyns: nyBi ndi ng" >
<soapbi nd: address | ocati on="http://exanpl e.com wsdl /inpl"/>
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</wsdl 11: port>
</wsdl 11: servi ce>
</wsmd: MessageOri gi nat or >

<wsnd: MessageDesti nati on>
<wsmd: uri >http://exanpl e.com Cient-AlreplyDestination</wsnd: uri>
</ wsnd: MessageDest i nati on>

<wsmd: Messagel D>
uui d: 5a389ad2- 22dd- 11d1- aa77- 002035b29092
</wsnd: Messagel D>

<wsnd: MessageRef erence
wsnd: reason="http://ww. w3. or g/ 2004/ 04/ ws- nessagedel i very/reason/response" >
uui d: 58f 202ac- 22cf - 11d1- b12d- 002035b29092

</ wsnd: MessageRef er ence>

<wsnd: Oper at i onNane>nyRequest ResponseQper at i on</ wsnd: Oper at i onNane>

</ soapll: Header >
<soapll: Body>. .

</ soapll: Body>

</ soapll: Envel ope>

There are five SOAP header blocks in the response message:

1. wsnd: MessageOri gi nat or - Thisheader block specifies the service that sent the response
message. Thisvalueis used to determine the sender of the response message.

2. wsimd: MessageDest i nat i on - This header block identifies the sender of theinitial request.

3. wsnd: Messagel D- Thisheader block assigns a unique URI to the message and is used to identify
the message.

4. wsnd: MessageRef er ence - This header block identifies the request message to which this
response is being sent. The attribute wsnd: r eason specifies that the message being sentisa
response in a request-response operation. This header is used to correlate the response message with
the request message at the initial sender.

5. wsnd: Qper at i onNarme - This header block identifies the name of the operation that designates
the specific message exchange.

The advantage of using the SOAP header blocksis that, al the information isin the SOAP message and is
transport independent. For example, myns: nyBi ndi ng 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-response operation.
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1.2 Notational Conventions

The keywords "MUST", "MUST NOT", "REQUIRED", "SHALL", "SHALL NOT", "SHOULD",
"SHOULD NOT", "RECOMMENDED", "MAY", and "OPTIONAL" in this document are to be
interpreted as described in RFC 2119[[TETE REC 2119]] [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 significant [ XML Information Set]|
[p.40] .

Table 1. Namespace-Prefix Binding used in this specification

Prefix Namespace

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

soapll | "http://schemas.xmlsoap.org/soap/envel ope/™

soapl2 | "http://www.w3.0rg/2003/05/soap-envel ope”

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

XS "http://www.w3.0rg/2001/X ML Schema"

1.3 Conformance

This specification describes AMDP, mapping of AMDP to SOAP, use of AMDP in MEPS, description of
WS-MessageDelivery featurein 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 described in this specification.

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 for Callback.

1.4 Relation to Other Specifications

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 asynchronous transports.

Theideasin this specification could aso be used with the current Working Group Draft of WSDL 2.0
[[WSDL 2.0 Part 1]| [p.40] and the MEPs defined therein[WSDL 2.0 Part 2]|[p.40] . Sections[6 M essagd
[Delivery and WSDL 2.0[p.37] and|B Appendix: WSDL 2.0 and AMDPq[p.44] provide anillustration
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of how this might occur.
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2 Web service Reference

2 Web service Reference

Message delivery requires a mechanism to reference a Web service. A Web service reference (WSRef) is
used to identify and reference aWeb 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 a WSRef.

2.1 WSRefsin WSDL 1.1

A WSDL 1.1 Web service reference is considered to be an element whose type is ultimately derived from
wsdl 11:t Ser vi ce, with the following restrictions:

e Allwsdl 11: port children element of the WSRef MUST implement the same
wsdl 11: port Type. Thiswsdl 11: port Type may optionally be indicated as a value of the
attribute 'wsnd: port Type’ as described below.

e Bindingsfor all wsdl 11: port children elements must bind every wsdl 11: part of theinput or
output wsdl 11: nessage inthewsdl 11: port Type to the corresponding input or output
protocol elements that are exchanged over the network. Thisrestriction is very similar to R2209 of

WS- Basic Profile 1.0[[BP L.O]|[p.40] .

Therestrictions 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 makesthewsdl 11: ser vi ce element aWSRef (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
[2.1.2 Exampleq[p.12] .

A WSRef, similar to aser vi ce element in aWSDL 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 thewsdl 11: ser vi ce element.

2.1.1 wsmd:portType attribute

Thewsnd: port Type attribute identifiesthewsdl 11: port Type of al the ports defined within a
wsdl 11: servi ce element or an element ultimately derived fromwsdl 11: t Ser vi ce. Thisattribute
isused since WSDL 1.1 does not restrict a service to asingle portType.

Thetype of thewsnd: por t Type attribute information itemis xs: QName and identifiesa WSDL 1.1
portType.

The portType attribute information item has the following Infoset properties:

11



2.1 WSRefs in WSDL 1.1

® A [loca name] of port Type.

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

2.1.2 Examples

<wsdl 11: definitions
t ar get Nanespace="htt p: // exanpl e. conf wsdl 11- exanpl e"
xm ns:tns="http://exanpl e. com wsdl 11- exanpl e"
xm ns:wsnd="http://ww. w3. or g/ 2004/ 04/ ws- messagedel i very"
xm ns:wsdl 11="htt p://schemas. xm soap. or g/ wsdl /" >

<wsdl 11: servi ce name="nyservi ce" wsnd: port Type="tns: nyport Type" >
<wsdl 11: port name="nyport" bi ndi ng="tns: nybi ndi ng" >
<soapbi nd: address | ocati on="http://exanpl e. com wsdl - exanpl el/inpl"/>
</ wsdl 11: port >
</wsdl 11: servi ce>
</ wsdl : definitions>

The example above specifiesaWSDL 1.1 ser vi ce element asa WSRef. The attribute
wsd: port Type identifies the portType of all the portswithin the ser vi ce element.

It isalso possibleto use XML schemato create aWSDL 1.1 WSRef.
There are three use cases for the use of schema to specify WSRefs: static, semi-static and dynamic.

1. Inthe 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 example below.

<xs: schema

xm ns: xs="http://ww.w3. org/ 2001/ XM.Schena"

xm ns:tns="http://exanpl e. conl wsdl 11-static"

tar get Nanespace="http://exanpl e. com wsdl 11-static" >
<xs:inport namespace="http://schemas. xnl soap. org/wsdl/"/>

<xs: el enent nane="StaticReference"type="tns: Stati cRef erenceType"/>
<xs: conpl exType name="Stati cRef erenceType">
<xs: conpl exCont ent >
<xs:restriction base="wsdl 11: t Servi ce>
<xs:sequence >
<xs: el enent nane="port’ type='tns:restrictedPort’/>
<xs:any nanespace=' ##other’ processContents="lax’/>
</ xs: sequence>
<xs:attribute name="name’ type='xs:NCNane' use='required />
</xs:restriction>
</ xs: conpl exCont ent >
</ xs: conpl exType>
<xs: conpl exType name="restrictedPort">
<xs: conpl exCont ent >
<xs:restriction base="wsdl 11:tPort">
<xs:attribute nane="nanme" type="xs: NCName" use="required"/> <xs:attribute nane='binding type='xs:QNane' use='required
fixed="t ns: bi ndi ngA"/ >
</xs:restriction></xs: conpl exCont ent >
</ xs: conpl exType>
</ xs: schema>

2. Inthe semi-static case, the portType of the WSRef is known before hand but not the binding. Hence,
only the portType isindicated in the schema as shown below.

<xs:schema
xm ns: xs="http://ww. w3. or g/ 2001/ XM_Schena"
xm ns:tns="http://exanpl e. conf wsdl 11-semi -static"
xm ns:wsnmd="ht t p: / / www. w3. or g/ 2004/ 04/ ws- messagedel i very"
target Nanespace="http://exanpl e. com wsdl 11-seni -static" >
<xs:inport nanespace="http://schemas. xnl soap. org/ wsdl /"/>

<xs: el ement nanme="Seni StaticReference"type="tns: Seni Stati cRef erenceType"/>
<xs: conpl exType nane="Seni St ati cRef erenceType">
<xs: conpl exCont ent >
<xs:restriction base="wsdl 11:t Servi ce>

12



2.1 WSRefs in WSDL 1.1

<xs: sequence>
<xs: el ement name='port’ type= wsdl 11:tPort’'/>
</ xs: sequence>
<xs:attribute name='nane’ type='xs:NCName' use='required' /> <xs:attribute nane="portType" type="xs: QName"use="required"
fixed="tns: port TypeA"/>
</xs:restriction>
</ xs: conpl exCont ent >
</ xs: conpl exType>
</ xs: schema>

. Inthe dynamic case, the portType and the binding of the WSRef is not known before, as shown in
the example below.

<xs:schem

xm ns: xs="http://ww. w3. org/ 2001/ XM_Schema"

xm ns:tns="http://exanpl e. com wsdl 11- dynam c"

xm ns: wsnd="ht t p: / / waww. W3. or g/ 2004/ 04/ ws- nessagedel i very"

t ar get Nanespace="htt p: // exanpl e. conf wsdl 11- dynam c" >
<xs:inport namespace="http://schenas. xm soap. org/ wsdl /"/>

.<xs: el enent nane="Dynam cRef erence" type="wsdl 11:t Service"/>
</ xs: schema>

13
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3 Abstract Message Delivery Properties

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 messagesin WSDL. They are additional properties that enable message delivery.

First, the wsmd: destination type is defined below (see|3.1 wsmd:destination typg[p.14] ). Thistypeis
used to define several of the AMDPs.

There are seven properties that constitute AMDP:

1. MessageQriginator - can be used to dynamically specify the sender of a message (see3.2]
[MessageOriginator|[p.17] ).

2. MessageDestination - can be used to dynamically specify the destination of a message (see[3.3]
[M essageDestination| [p.18] )

3. ReplyDestination - can be used to dynamically specify the destination to which areply may be sent
(see|3.4 ReplyDestination|[p.19] )

4. FaultDestination - can be used to dynamically specify the destination to which afault may be sent
(see[3.5 FaultDestination|[p.19] )

5. Messagel D - can be used to uniquely identify a message (see|3.6 M essagel D|[p.20] )

6. MessageReference - can be used to specify relationships between messages (see[3.7]
[M essageReferencq [p.20] )

7. OperationName - can be used to indicate the operation that indicates the message exchange (see[3.8]
[OperationNamg[p.22] )

3.1 wsmd: destination type

The wsmd: destination designates a destination for messages. The destinations significant for message
delivery are represented by wsmd: destination as shown by the following pseudo-schema syntax:

<... wsnd:target Namespace="xs: anyURl " ?
wsnd: wsdl Locati on="11i st-of -xs: anyURI "? >
[ <wsdl 11: service> | <wsnmd:uri> | <wsnd:serviceane> | <extensibility_elenent>* 1</...>

A wsmd: destination type MUST contains one of the following
1. aURI or
2. aQName

3. aWSDL servi ce element
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3.1 wsmd:destination type

It allows two optional attributes called wsnd: wsdl Locat i on andwsnd: t ar get Nanmespace .
These attributes are defined below in detail.

When an element of type wsmd: destination contains a URI, this URI identifies the destination which is
either not a Web service, or aweb 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 defined by the service.

The wsmd: destination may contain aWSDL 1.1 ser vi ce element. In the case where wsmd: destination
containsaser vi ce element, the destination designates a Web service. Theser vi ce elements as noted
above are WSRefs. This type can be used in conjunction with WSDL 1.1 descriptions.

Note:

A wsmd: destination may contain aWSDL 2.0 service element. Please refer to|6 M essage Delivery and|
[p.37] for discussion of how AMDPs may apply to Web services that utilize WSDL 2.0
descriptions.

The wsmd: destination may also contain a QName that correspondsto a service element defined in a
WSDL document.

The wsmd: destination type is extensible, and hence may contain additional elements or attributes that are
not defined using the ws d target namespace. The properties M essageOriginator, M essageDestination,
ReplyDestination, and FaultDestination are represented by using wsmd: destination schema type. SeefA]
[Appendix: Schema|[p.42] for full description.

The attribute valuewsmd: wsdl Locat i on isignored when a destination is designated by a URI. The
atribute valuewsnd: t ar get Nanespace isignored when adestination is specified using a service
QNameor aURI.

3.1.1wsdl Locat i on attribute information item

The attributewsnd: wsdl Locat i on 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 Schemaxs: schemalLocat i on attribute. It iSRECOMMENDED that
this attribute be present when aser vi ce element is used as a destination (instead of a URI). This
attribute MUST NOT be present when the destination isa URI or a service QName. This attribute can also
be used on elements that are WSRefs but not of type wsmd: destination.

The wsdlL ocation attribute information item has the following Infoset properties:
® A [loca name] of wsdl Locat i on
® A [namespace name] which has a value of "http://www.w3.0rg/2004/04/ws-messagedelivery".

Thetype of thewsdl Locat i on attribute information itemisalist of xs:anyURI pair. Thefirst itemin
the pair identifies the WSDL targetNamespace and the second item in the pair specifies a dereferenceable
URI where the WSDL document that defines the targetNamespace is located.
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3.1 wsmd:destination type

For a usage example refer to[|1.1 Examplg[p.6] .

Note:

The recent draft of WSDL 2.0 specification[WSDL 2.0 Part 1] [p.40] also defines a global attribute
wsdl Locat i on in the namespace "http://www.w3.0rg/2004/03/wsdl-instance” that is very smilar 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

wsnd: wsdl Locat i on attribute that can be used for all versions of WSDL documents. However, the
wsdl i : wsdl Locat i on can be used interchangeably withwsnd: wsdl Locat i on.

3.1.2t ar get Nanespace attribute information item

The attribute wsrd: t ar get Nanespace specifies the targetNamespace of the WSDL 1.1 servi ce
element. WSDL 1.1 does not require WSDL definitions to have target namespaces. This attribute
therefore MUST be specified when the destinationisaWSDL 1.1 ser vi ce element and theser vi ce
element does have atarget namespace.

This attribute can also be used on elements that are WSRefs but not of type wsmd: destination. This
attribute MUST NOT be present when the destination isa URI.

Thet ar get Nanmespace attribute information item has the following Infoset properties:
® A [local name] of t ar get Nanespace
® A [namespace name] which has avalue of "http://www.w3.0rg/2004/04/ws-messagedelivery".

Thetypeof thet ar get Nanespace attribute information itemis xs:anyURI.

For a usage example refer to[L.1 Exampld [p.6]
3.1.3uri elementinformation item
Theuri element information item has the following Infoset properties:
® A [local name] of ur i
® A [namespace name] which has avalue of "http://www.w3.0rg/2004/04/ws-messagedelivery".
The type of the uri element information itemis xs.anyURI.

This element information itemis used to represent nodes that participate in a MEP but may not be Web
services themselves (i.e., clients). A specia URI value

"http://www.w3.0rg/2004/04/ws-messagedel ivery/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 such destinations.
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3.2 MessageOriginator

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

3.1.4servi ceQNane element information item
Theser vi ceQ\ane element information item has the following Infoset properties:

® A [loca name] of ser vi ceQNane

® A [namespace name] which has a value of "http://www.w3.0rg/2004/04/ws-messagedelivery".
The type of the uri element information itemis xs: QName.

This element information itemis used to represent the QName of aWSDL service element defined in a
WSDL document. A QName is used in conjunction with aWSDL 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 message exchange.

3.2 M essageOriginator

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

<wsnd: MessageOri gi nat or

wsmd: t ar get Namespace="xs: anyURI " ?

wsmd: wsdl Locati on="1i st-of -xs:anyURI "? >
[ <wsdl 11: service> | <wsmd:uri> | <wsnd: servi ceQNane> | <extensibility_el ement >*]
</wsmd: MessageOri gi nat or >

The MessageOri gi nat or element information item has the following Infoset properties:
® A [local name] of MessageOri gi nat or.
® A [namespace name] of "http://www.w3.0rg/2004/04/ws-messagedelivery".
® Zero or more attribute information items amongst its [attributes] as follows:
O An OPTIONAL wsnd: t ar get Namespace attribute information item as described above
O AnOPTIONAL wsnd: wsdl Locat i on attribute information item as described above.

O Zero or more namespace qualified attribute information items. The [namespace name] of such
attribute information items MUST NOT be "http://www.w3.0rg/2004/04/ws-messagedelivery".

® One or more element information items as follows:

17



3.3 MessageDestination

O Either aser vi ce element information item as defined by WSDL 1.1, auri element
information itemor aser vi ceQNane element information item as defined above.

O Zero or more namespace-qualified element information items amongst its [children]. The
[namespace name] of such element information items MUST NOT be
"http://www.w3.0rg/2004/04/ws-messagedelivery".

Thetype of the MessageOr i gi nat or element information item is wsmd: destination.

3.3 MessageDestination

M essageDestination identifies the destination or target of the message. MessageDestination is defined by
the following pseudo-schema:

<wsnd: MessageDesti nati on

wsnd: t ar get Nanmespace="xs: anyURl " ?

wsnd: wsdl Locati on="1|i st-of -xs:anyURI "? >
[ <wsdl 11: service> | <wsnd:uri> | <wsnd:serviceane> | <extensibility_el enent>*]
</ wsnd: MessageDesti nati on>

The MessageDest i nat i on element information item has the following Infoset properties:
® A [loca name] of MessageDest i nati on.
® A [namespace name] of "http://www.w3.0rg/2004/04/ws-messagedelivery".
® Zero or more attribute information items amongst its [attributes] as follows:
O AnOPTIONAL wsnd: t ar get Nanespace attribute information item as described above
O AnOPTIONAL wsnd: wsdl Locat i on attribute information item as described above.

O Zero or more namespace qualified attribute information items. The [namespace name] of such
attribute information items MUST NOT be "http://www.w3.0rg/2004/04/ws-messagedelivery".

® One or more element information items as follows:

O Either aser vi ce element information item as defined by WSDL 1.1, auri element
information itemor aser vi ceQNane element information item as defined above.

O Zero or more namespace-qualified element information items amongst its [children]. The
[namespace name] of such element information items MUST NOT be
"http://www.w3.0rg/2004/04/ws-messagedel ivery".

The type of the MessageDest i nat i on element information item is wsmd: destination.
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3.4 ReplyDestination

3.4 ReplyDestination

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

<wsnd: Repl yDesti nati on

wsmd: t ar get Namespace="xs: anyURl " ?

wsmd: wsdl Locati on="1i st-of -xs:anyURI "? >
[ <wsdl 11: service> | <wsmd: uri> | <wsnd: servi ceQNane> | <extensibility_el ement >*]
</wsmd: Repl yDesti nati on>

The Repl yDest i nat i on element information item has the following Infoset properties:
® A [loca name] of Repl yDesti nati on.
® A [namespace name] of "http://www.w3.0rg/2004/04/ws-messagedelivery".
® Zero or more attribute information items amongst its [attributes] as follows:
O An OPTIONAL wsnd: t ar get Namespace attribute information item as described above
O AnOPTIONAL wsnd: wsdl Locat i on attribute information item as described above.

O Zero or more namespace qualified attribute information items. The [namespace name] of such
attribute information items MUST NOT be "http://www.w3.0rg/2004/04/ws-messagedelivery".

® One or more element information items as follows:

O Either aser vi ce element information item as defined by WSDL 1.1, auri element
informationitemor aser vi ceQNane element information item as defined above.

O Zero or more namespace-qualified el ement information items amongst its [children]. The
[namespace name] of such element information items MUST NOT be
"http://www.w3.0rg/2004/04/ws-messagedelivery".

Thetype of the Repl yDest i nat i on element information item iswsmd: destination.

3.5 FaultDestination

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

FaultDestination is defined by the following pseudo-schema:
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3.6 MessagelD

<wsmd: Faul t Desti nation

wsnd: t ar get Nanespace="xs: anyURI " ?

wsnd: wsdl Locati on="1i st-of-xs:anyURl "? >
[ <wsdl 11: service> | <wsnmd:uri> | <wsnd:serviceQane> | <extensibility_el enent>*]
</wsmd: Faul t Desti nati on>

TheFaul t Dest i nat i on element information item has the following Infoset properties:
® A [local name] of Faul t Desti nati on.
® A [namespace name] of "http://www.w3.0rg/2004/04/ws-messagedelivery”.
® Zero or more attribute information items amongst its [attributes] as follows:
O An OPTIONAL wsnd: t ar get Nanmespace attribute information item as described above
O AnOPTIONAL wsnd: wsdl Locat i on attribute information item as described above.

O Zero or more namespace qualified attribute information items. The [namespace name] of such
attribute information items MUST NOT be "http://www.w3.0rg/2004/04/ws-messagedel ivery".

® One or more € ement information items as follows:

O Either aser vi ce eement information item as defined by WSDL 1.1, auri element
information itemor aser vi ceQNane element information item as defined above.

O Zero or more namespace-qualified element information items amongst its [children]. The
[namespace name] of such element information items MUST NOT be
"http://www.w3.0rg/2004/04/ws-messagedelivery".

Thetype of the Faul t Dest i nat i on element information item iswsmd: destination.

3.6 Messagel D
The value of the Messagel D property must be unique and serves to uniquely identify a message.
The Messagel D element information item has:

® A [local name] of Messagel D.

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

Thetype of the Messagel D element information itemis xs;anyURI.

3.7 M essageRefer ence

M essageReference 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 is of type xs:anyURI. The
first part consists of a Messagel D, 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 type xs:anyURI.

MessageReference is defined by the following pseudo-schema:

<wsnd: MessageRef erence
wsmmd: reason="xs: anyURl "? >xs: anyURl
</ wsmd: MessageRef er ence>

The MessageRef er ence element information item has:
® A [local name] of MessageRef er ence.
® A [namespace name] of "http://www.w3.0rg/2004/04/ws-messagedelivery".
® Zero or more attribute information items amongst its [attributes] as follows:

O An OPTIONAL r eason attribute information item. The [local name] property of whichis
reason, [namespace name] property is "http://www.w3.0rg/2004/04/ws-messagedelivery" and
the typeis xs:anyURI.

O Zero or more namespace qualified attribute information items. The [namespace name] of such
attribute information items MUST NOT be "http://www.w3.0rg/2004/04/ws-messagedel ivery".

The type of the MessageRef er ence element information item is wsmd: messageReference.
There are four predefined values for thewsnd: r eason attribute:

1. "http://www.w3.0rg/2004/04/ws-messagedelivery/reason/response” -- implies that the messageisa
response and the ID of the message in the wsmd: M essageReference identifies the request message.

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

3. "http://www.w3.0rg/2004/04/ws-messagedelivery/reason/notification” -- implies that the messageis
anotification and the ID of the message in the wsmd:M essageReference identifies the message that
regquested the notification.

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: M essageReference identifies the message initial request message.

If omitted, the implicit value for ther eason attribute is
"http://www.w3.0rg/2004/04/ws-messagedel ivery/reason/response”.
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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 operation uniquely.

The Oper at i onName element information item has:
® A [local name] of Oper at i onNane.
® A [namespace name] of "http://www.w3.0rg/2004/04/ws-messagedelivery".

Thetype of the Oper at i onNane element information itemis 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 headers blocks.

For example:

<soapll: Envel ope

xm ns: soapll="http://schemas. xm soap. or g/ soap/ envel ope/ "

xm ns: wsdl 11="htt p: // schemas. xm soap. or g/ wsdl / "

xm ns: soapbi nd="http://schemas. xm soap. or g/ wsdl / soap/"

xm ns:wsnd="http://ww. w3. or g/ 2004/ 04/ ws- nessagedel i very" >
<soapll: header xm ns:cr="http://exanple.conicreditbureau">
<wsnd: MessageOri gi nat or >

<wsnd: uri >http://exanpl e. conl app/ mnyMsgOr g</ wsnd: uri >
</wsmd: MessageOri gi nat or >

<wsnd: MessageDesti nati on
wsmd: t ar get Namespace="http:// exanpl e. com credi t bur eau”
wsmd: wsdl Locati on="http://exanpl e. com credi t bur eau/ wsdl ">
<wsdl 11: servi ce nane="Credit BureauServi ce"
wsnd: port Type="cr: Credit Bur eauPT" >
<wsdl 11: port bi ndi ng="cr: SOAPCr edi t Bur eauBi ndi ng" >
<soapbi nd: address | ocati on="http://exanpl e.conl credi tbureau/inpl"/>
</ wsdl 11: port>
</wsdl 11: servi ce>
</wsmd: MessageDest i nati on>

<wsnd: Messagel D>htt p: // exanpl e. conf nyMsgl d</ wsnd: Messagel D>

<wsnd: MessageRef erence>htt p: // exanpl e. com cr edi t bur eau/ r esponse- 0123456789
</ wsmd: MessageRef er ence>

<wsnd: Oper at i onNane>gener at eCr edi t Report </ wsnd: Oper at i onNanme>
</ soapll: header >
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3.9 Mapping of AMDP to SOAP

<soapll: body>

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

4 M essage Exchange Patternsand AMDP

M essage 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 WSDL 1.1.

The use of AMDP to implement an MEP MUST NOT violate the binding contract specified for aWeb
service. A binding contract may specify, athough is not limited to, how to target messages towards
particular destinations, and send replies/faults in response to a request message. When AMDP isused in
conjunction with such a binding, the non-dereferenceable URI value

" http://www.w3.0rg/2004/04/ws-messagedel ivery/destinati on/transport-specified" (defined in
[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 HT TP 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 in[3.4 ReplyDestination|[p.19] ) SHOULD have the value
"http://www.w3.0rg/2004/04/ws-messagedel ivery/destinati on/transport-specified”. This value indicates
that the binding rules MUST be used to send the response and the participant is designated in a transport
specific manner.

4.1 Declaring the usage of AMDP in WSDL 1.1

In WSDL 1.1 documents, an extension element, wsnd: MessageDel i ver yFeat ur e isused to
indicate that message delivery properties are in effect. This element is defined by using the
pseudo-schema:

<wsnd: MessageDel i ver yFeat ure/ >

The extension element can be present as a child element of oper at i on (which can be a child element of
wsdl 11: port Type orwsdl 11: bi ndi ng), or achild element of wsdl 11: bi ndi ng. For example,

<wsdl 11: definitions
xm ns: wsdl 11="htt p: // schemas. xm soap. or g/ wsdl /"
xm ns:wsnd="htt p://ww. w3. or g/ 2004/ 04/ ws- nessagedel i very
t ar get Nanespace="htt p: // exanpl e. conf nyNanespace" >

<wsdl 11: bi ndi ng name="nyBi ndi ng" >
<wsnd: MessageDel i ver yFeat ure/ >

</wsdl 11: bi ndi ng>

</ wsdl 11: defi ni ti ons>
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4.2 WSDL 1.1 Message Exchange Patterns and AMDP

The MessageDel i ver yFeat ur e element information item has the following Infoset properties:
® A [local name] of MessageDel i ver yFeat ur e.
® A [namespace name] of "http://www.w3.0rg/2004/04/ws-messagedelivery".

® Zero or more namespace qualified attribute information items amongst its [attributes]. The
[namespace name] of such attribute information items MUST NOT be
"http://www.w3.0rg/2004/04/ws-messagedel ivery".

® Zero or more namespace-qualified element information items amongst its [children]. The [namespace
name] of such element information items MUST NOT be
"http://www.w3.0rg/2004/04/ws-messagedelivery".

4.2 WSDL 1.1 Message Exchange Patternsand AMDP

WSDL 1.1 defines abasic set of four Message Exchange Patterns or operations. It is possible to define a
composite MEP that is composed of predefined operationsin 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 acomposite MEP see[5 CallBack 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 Messagel D is used to uniquely identify the

message.
4.2.1 One-way

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

The In message MUST have the following properties specified:
® MessageDestination - has the value of the service element that describes the target Web service.

® 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 message exchange.
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4.2 WSDL 1.1 Message Exchange Patterns and AMDP

The In message MAY have the following properties specified:
® ReplyDestination
® FaultDestination
® MessagelD
® MessageReference

The optional properties ReplyDestination, FaultDestination, and M essageReference are ignored when
implementing this MEP, but MAY be used when implementing a composite MEP.

4.2.2 Request-response

Reguest-response transmission primitive/M EP consists of one In message sent by anode N to the Web
service and one Out message sent by the Web service to Node N. A fault message may be sent instead of
the Out message.

The In message MUST have the following properties specified:
® MessageDestination - has the value of the service element that describes the target Web service.

® MessageQOriginator - 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 message exchange.
The In message MAY have the following properties specified:

® ReplyDestination - if present, itsvalue MUST be a URI

® FaultDestination - if present, its value MUST bea URI.

® MessageReference

If thereisafault generated as aresult of processing the messageit 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 MessageQriginator. If any of these two optional properties are not specified, the

M essageOriginator property MUST be a URI.

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

26



4.2 WSDL 1.1 Message Exchange Patterns and AMDP

The Out/fault message MUST have the following properties specified:

® MessageDestination

In case of afault 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 property of theIn
message. In case of an Out message, the value of this property is the same as that of the
ReplyDestination property of the In message, if present, else the value of the MessageOriginator
property of the In message.

MessageOriginator - has the value of the ser vi ce element that describes the Web service that
generated the fault.

MessageReference - has avalue that is the same as the value of the Messagel D property of the In
message. The value of the reason attribute is

"http://www.w3.0rg/2004/04/ws-messagedel ivery/reason/fault” for afault message and
"http://www.w3.0rg/2004/04/ws-messagedel ivery/reason/response’”

e OperationName - has the value of the operation that specified the specific message exchange.

The Out/fault message MAY have the following properties specified:

ReplyDestination
FaultDestination

Messagel D

The optional properties ReplyDestination, FaultDestination, and Messagel D are ignored when
implementing this MEP, but MAY be used when implementing a composite MEP.

4.2.3 Notification

Notification transmission primitive/M EP consists of only one Out message sent by the Web service to
Node N.

The Out message MUST have the following properties specified:

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

MessageOriginator - has the value of the ser vi ce element that describes the Web service which is
the sender of the message.

OperationName - has the value of the operation that specified the specific message exchange.

The Out message MAY have the following properties specified:

27



4.2 WSDL 1.1 Message Exchange Patterns and AMDP

® ReplyDestination
® FaultDestination
® MessagelD

® MessageReference

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

4.2.4 Solicit-response

Solicit-response transmission primitive/M EP consists of one Out message sent by the Web service to
Node N and one In message sent by Node N back to the Web service. A fault message may be sent instead
of the In message.

The Out message MUST have the following properties specified:

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

® MessageOriginator - has the value of the ser vi ce element that describes the Web service whichis
the sender of the message.

® MessagelD

® OperationName - has the value of the operation that specified the specific message exchange.
The Out message MAY have the following properties specified:

® ReplyDestination - If present, its value MUST bea URI

® FaultDestination - If present, its value MUST be a URI.

® MessageReference

The optional property MessageReference is ignored when implementing this MEP, but MAY be used
when implementing a composite MEP. If thereis afault 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 Out message is sent to the destination identified by
ReplyDestination, if present, else to the destination identified by MessageOriginator.

The In/fault message MUST have the following properties specified:

® MessageDestination
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In case of afault message, the value of this property is the same as that of the FaultDestination
property of the Out message, if present, else the value of the MessageQriginator property of the Out
message. In case of an In message, the value of this property isthe same as that of the
ReplyDestination property, of the Out message, if present, else the value of the MessageOriginator
property of the Out message.

® MessageOriginator - has the same value as that of the MessageDestination property of the Out
message

® MessageReference - has avalue that is the same as the value of the Messagel D property of the Out
message. The value of the reason attribute is
"http://www.w3.0rg/2004/04/ws-messagedelivery/reason/fault” for the fault message and
"http://www.w3.0rg/2004/04/ws-messagedelivery/reason/response” for an In message.

® OperationName - has the value of the operation that specified the specific message exchange.
The In/fault message MAY have the following properties specified:

® ReplyDestination

® FaultDestination

® MessagelD

The optional properties ReplyDestination, FaultDestination, and Messagel D are ignored when
implementing this MEP, but MAY be used when implementing a composite MEP.

4.2.5 Summary

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

AMDP for WSDL 1.1 MEPs

MO MD RD FD |MID| MR |ON

One-way R R (WSRef) R

Input | R+ R (WSRef) | O (URI)|O (URI) R |------ R

Request-Response| Output | R (WSRef) | R R R
Fault |R (WSR€f) R R |[R

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

Salicit-Response | Input |R R (WSRef) R R
Fault |R R (WSRef) R |R
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AMDP Acronyms:

MO = MessageOriginator; MD = MessageDestination; RD = ReplyDestination; FD = FaultDestination;
MID = Messagel D; MR = MessageReference; ON = OperationName

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 properties is absent

Red color = required value; Blue color = optional value;
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5 CallBack Pattern

A Callback pattern is used to asynchronously deliver a response message to arequest message. Thisisa
very useful and prevalent scenario, especially when the delay between the time that arequest is received
and aresponse is generated and sent to the initial requestor, is large or non-deterministic.

This pattern consist of an initial request message that is sent by the initial requestor to aresponding Web
service followed by an ultimate response message that is sent by the responding Web service to the
regquesting 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. Theinitial request message and
the ultimate response message may use different transports/bindings.

Note:

Although the request-response pattern in WSDL 1.1 may be used in conjunction with an asynchronous
transport and hence binding, it isimpossible 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 techniquesillustrated here are necessary.

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

1. A reference to the endpoint/Web service, called as the ultimate response destination, to which the
ultimate response message is to be sent.

2. Information that can be included in the ultimate response message, called the correlation id, which
can be used by the ultimate response destination to correlate the ultimate response message with the
initial request message.

An application can implement a Callback pattern in three different ways:

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 specific way.

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 request message.

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

Thefirst 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 aresult, 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, istransport layering independent and enables tooling for this pattern.

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 element wsd: ResponseQper at i on isdefined to specify the Callback
relationship between the two operationsin WSDL 1.1.

The Callback pattern isimplemented in two different ways -
1. correlating two one-way operations in the case of WSDL 1.1

2. correlating two request-response operationsin the case of WSDL 1.1

5.1 Declaring Callbacksin WSDL Documents

In WSDL documents, an extension element, wsid: ResponseQper at i on isused to indicate that the
Callback pattern is being used. This extensibility element specifies the portType and the operation (and
optionaly binding) used for sending the ultimate response message.

For WSDL 1.1, the extensibility element can be present as a child element of wsdl 11: oper ati on
(wherethewsdl 11: oper at i on iseither achild element of wsdl 11: port Type or
wsdl 11: bi ndi ng) that describe the responding Web service.

For examples of use of this extensibility element see sections|5.2 Callback Representation Using Twq|
[Operationswith Input M essageq [p.34] and|5.3 Callback Representation Using Two Oper ations with|
[[nput-Output M essageq [p.35] .

5.1.1wsnd: ResponseQper at i on Extensibility Element

Thewsnd: ResponseQper at i on extensibility element is defined by the following pseudo-schema:

<wsnd: ResponseQper ati on
wsnd: i nterface="xs: QNane"
wsnd: oper ati on="xs: NCNane"
wsnd: bi ndi ng="xs: QNane" ?/ >

The ResponseOperation e ement information item has the following Infoset properties:

® A [local name] of ResponseQper at i on.
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® A [namespace name] of "http://www.w3.0rg/2004/04/ws-messagedelivery".
® Two or more attribute information items amongst its [attributes] as follows:

O A MANDATORY i nt er f ace attribute information item. The [local name] property of which
isi nt er f ace, the [namespace name] property is
"http://www.w3.0rg/2004/04/ws-messagedelivery"”, and the type is xs: QName.

O A MANDATORY oper at i on attribute information item. The [local name] property of which
isoper at i on, [namespace name] property is
"http://www.w3.0rg/2004/04/ws-messagedelivery”, and the type is xs:NCName.

O An OPTIONAL bi ndi ng attribute information item. The [local name] property of whichis
bi ndi ng, [namespace name] property is "http://www.w3.0rg/2004/04/ws-messagedelivery",
and the typeis xs: QName.

O Zero or more namespace qualified attribute information items. The [namespace name] of such
attribute information items MUST NOT be "http://www.w3.0rg/2004/04/ws-messagedelivery".

® Zero or more namespace-qualified element infor mation items amongst its [children]. The [namespace
name] of such element information items MUST NOT be
"http://www.w3.0rg/2004/04/ws-messagedelivery".

The value of the mandatory attribute information itemwsnd: i nt er f ace isa QName which identifies
the portType of the requesting Web service, in the case of WSDL 1.1.

The value of the mandatory attribute information itemwsnd: oper at i on isaNCName which identifies
theoper at i on of the requesting Web service (within the interface/portType identified by the
wsnd: i nt er f ace attribute).

The value of the optional attribute information itemwsnd: bi ndi ng isa QName which identifies the
bi ndi ng of the requesting Web service.

Thewsnd: ResponseQper at i on element may appear in the following three locationsin aWSDL
document, within an oper ati on inaport Type that definesthe request, an oper at i on withina

bi ndi ng oraport withinaser vi ce. 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 the ser vi ce element of the defining service. Thewsnd: bi ndi ng attribute MUST NOT be
present when wsnd: ResponseQper at i on element appears as an extensibility element in an

oper ati on withinaport Type. Thewsnd: ResponseQper at i on attribute MUST NOT contradict
each other when it is specified within multiple locations in WSDL, such asapor t Type and itsrelated

bi ndi ng.
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5.2 Callback Representation Using Two Operationswith I nput M essages

The example below illustrates the use of two operations with input messages to represent Callback.

<wsdl 11: definitions
xm ns: wsdl 11="htt p: // schemas. xm soap. or g/ wsdl /"
xm ns: xs="http://ww.w3. or g/ 2001/ XM_Schema"
xm ns: soapll="http://schenas. xm soap. or g/ soap/ envel ope/ "
xm ns: wsnd="ht t p: / / wwwv. w3. or g/ 2004/ 04/ ws- nessagedel i very"
xm ns: tns="http://exanpl e. conl cal | back/ 2-i nput"
t ar get Nanespace="htt p: // exanpl e. conf cal | back/ 2-i nput ">

<wsdl 11: port Type name="processRequest Port Type" >
<wsdl 11: operati on nane="processRequest">
<wsdl 11:i nput nessage="tns:request Message"/ > <wsnd: ResponseQperation interface="tns: processResponsePort Type"
oper ati on="processResponse"/ >
<wsnd: MessageDel i ver yFeat ure/ >
</ wsdl 11: oper ati on>
</ wsdl 11: port Type>

<wsdl 11: port Type nanme="processResponsePort Type">
<wsdl 11: oper ati on name="processResponse" >
<wsdl 11: i nput nessage="tns: responseMessage"/>. .. <wsnd: MessageDel i ver yFeat ure/ >
</wsdl 11: oper ati on>
</ wsdl 11: port Type>

<wsdl 11: servi ce nane="CBServi ce">
<wsdl 11: port nane="CBPort">
<soapll: address | ocation="http://exanple.con ch-inpl1"/>
</ wsdl 11: port >
</ wsdl 11: servi ce>
</wsdl 11: defini ti ons>

In this example, there are two portTypes. The portType pr ocessRequest Por t Type (implemented by
the responding Web service) contains the operation pr ocessRequest that is correlated to the operation
processResponse inportType pr ocessResponsePor t Type (implemented by the requesting
Web service). The extensibility element wsmd: ResponseQper at i on specifiesthe portType and the
operation that is used by the requesting Web service. Web service CBSer vi ce implements the operation
pr ocessRequest . When this service isinvoked, 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 must be sent.

The figure below depicts the messages sent between the requesting Web service and the responding Web
service when the Callback pattern isimplemented using two operations with input messages.

initial recuest message
Requesting (tns:requesthlessage) Responding
Weh service Weh sexvice
% e ultimate response message | FEERTIEI z:
name=*proce s sBesponsets Tame = proce s sHeque S5
<inpum (tnzresponsellessage) inpam

R SEageETEnE  reque M s raget

mEsrage=TEns responseMe s rage” s
. i <foperationi

=4 oo ratdone

To represent Callback using two input messages:

® The extensibility element wsnd: ResponseQper at i on MUST be present in the wsdl11:operation
element. This operation isimplemented by the responding Web service.
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® Theresponding Web service and requesting Web service MUST implement the AMDP feature.

The initial request message sent to the responding Web service MUST have the value of the

wsnd: MessageOri gi nat or property set to represent the requesting Web service. The responding
Web service uses the interface/operation/binding information provided by the

wsnd: ResponseQper at i on extensibility element as well as the value of the

wsnd: MessageOri gi nat or property (whichisonly available at runtime) to invoke the requesting
Web service and send the ultimate response message. It is an error if the value of the

wsnd: MessageOri gi nat or property of theinitia request message does not support/implement the
portType/operation/binding specified by thewsnd: ResponseQOper at i on extensibility element in the
WSDL description.

Theinitial request message MUST specify avalue for thewsnd: Messagel D property. Thisvalueis
used as the correlation id and appears as the value of thewsnd: MessageRef er ence property of the
ultimate response message. Thewsnd: r eason attribute value of the ultimate response message is
"http://www.w3.0rg/2004/04/ws-messagedel i very/reason/callback".

5.3 Callback Representation Using Two Operations with | nput-Output
M essages

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

<wsdl 11: definitions
xm ns: wsdl 11="http://schemas. xm soap. or g/ wsdl /"
xm ns: xs="http:// wwv. w3. or g/ 2001/ XM_Schema"
xm ns: soapll="http://schemas. xn soap. or g/ soap/ envel ope/ "
xm ns: wsnd="ht t p: / / www. W3. or g/ 2004/ 04/ ws- nessagedel i very"
xm ns: tns="http://exanpl e. cont cal | back/ 2-i nput - out put "
target Nanespace="ht t p: // exanpl e. coni cal | back/ 2-i nput - out put " >

<wsdl 11: port Type name="processRequest Port Type" >
<wsdl 11: oper ati on nane="processRequest">
<wsdl 11: i nput nessage="t ns:request Message"/ >
<wsdl 11: out put nmessage="tns: r equest MessageAck"/ > <wsnd: ResponseQperation interface="tns: processResponsePort Type"
oper ati on="processResponse"/ >
<wsnd: MessageDel i ver yFeat ur e/ >
</ wsdl 11: oper ati on>
</ wsdl 11: port Type>

<wsdl 11: port Type nanme="processResponsePort Type" >
<wsdl 11: oper ati on nane="processResponse" >
<wsdl 11:i nput nmessage="tns:responseMessage"/ >
<wsdl 11: out put message="tns: responseMessageAck" /> <wsnd: MessageDel i ver yFeat ure/ >
</ wsdl 11: oper ati on>
</ wsdl 11: port Type>

<wsdl 11: servi ce name="CBServi ce">
<wsdl 11: port name="CBPort">
<soapll: address |ocation="http://exanple.conl cb-inpl2"/>
</ wsdl 11: port >
</ wsdl 11: servi ce>
</ wsdl 11: defi ni ti ons>

In this example, there are two portTypes. portType pr ocessRequest Port Type (implemented by the
responding Web service) contains the operation pr ocessRequest whichis correlated to the operation
processResponse inportType pr ocessResponsePor t Type (implemented by the requesting
Web service). The extensibility element wsmd: ResponseQper at i on specifiesthe portType and the
operation that is used by the requesting Web service. Web service CBSer vi ce implements the operation
pr ocessRequest . When this service isinvoked, 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 must be sent.

The figure below depicts the messages sent between the requesting Web service and the responding Web
service when the Callback pattern isimplemented using two operations with input messages.

Requesting Responding
Web service T e Web service
initial request message ack
Foperitien tnsrequesthiessagedck)  [teprzation o
Tame="proces sResponse” Tiame= proce: sBequest™ -
A a - <inpart
<ingam ;
= S M Eey 3 mEzrage=ttnrirequestMerrage” -
2 e 2 AR ST e e S AgR ultimate response message i :
| messagestens:ivespon:elessageAckts (tnsresponsellessage) M e e SR
b foperations: | S operationi

~ ltimate tesponse message ack
Ttnstesponseblessagedck)

To represent Callback using a pair of input-output messages:

® The extensibility element wsnd: ResponseQper ati on MUST be present in the
wsdl 11: oper at i on element. This operation is implemented by the responding Web service.

® The responding Web service and requesting Web service MUST implement the AMDP feature.

Theinitial request message sent to the responding Web service MUST have the value of the

wsd: MessageOri gi nat or 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 request and is not the Callback message.
The responding Web service uses the portType/operation/binding information provided by the

wsnd: ResponseQper at i on extensihility element as well as the value of the

wsnd: MessageOri gi nat or property (whichisonly available at runtime) to invoke the requesting
Web service and send the ultimate response message. It is an error if the value of the

wsnd: MessageOri gi nat or property of theinitia request message does not support/implement the
interface/operation/binding specified by thewsnd: ResponseQper at i on extensibility element in the
WSDL description. The requesting Web service then sends an acknowledgement of the Callback message
to the responding Web service.

Theinitial request message MUST specify avalue for thewsnd: Messagel D property. Thisvaueis
used as the correlation id and appears as the value of thewsd: MessageRef er ence property of the
ultimate response message. Thewsnd: r eason attribute value of the ultimate response message is
"http://www.w3.0rg/2004/04/ws-messagedel ivery/reason/cal Iback™.

Theinitial request message MUST specify avalue for thewsnd: Faul t Dest i nat i on property and
thewsd: Repl yDesti nat i on property. Thewsnd: MessageOri gi nat or property value of the
initial request message identifies the ultimate response destination and not the fault or reply destination.
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6 M essage Delivery and WSDL 2.0

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 changein WSDL 2.0.

WSDL 2.0[[WSDL 2.0 Part 2]|{[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 1.

Additional Namespace-Prefix Bindings for
WSDL 2.0

Prefix Namespace

wsdl20 | "http://www.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 specified by [WSDL 2.0 Part 1]|[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 refer to|B Appendix: WSDL 2.0 and AMDPS[p.44] for
more discussion on service References with WSDL 2.0.

® AMDP content changes: Currently, all AMDPs that are based on wsmd: destination type is defined
by usingwsdl 1: ser vi ce element. In additiontowsdl| 1: ser vi ce element, awsmd: destination
may be aWSDL 2.0 WSRef defined by wsdl 20: ser vi ce element and may appear wherever
wsdl 11: servi ce element is allowed. These properties based on wsmd: destination are:

O wsnd: MessageOri gi nat or
O wsnd: MessageDesti nati on
O wsnd: Repl yDestinati on
O wsnd: Faul t Dest i nati on

e MEPsin WSDL 2.0: Thereare 7 different MEPsin 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 B in detail.
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® Definition of Callback Pattern: The definition of callback pattern as specified in
[p.31] apply when WSDL 2.0 based Web services participate in a MEP. All constraints of
the Callback pattern and its relationship to AMDP defined in[5 CallBack Patter n|[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 mentioned in[5 CallBack Pattern|
[p.31] in the context of WSDL 1.1). However, such an implementation has arestriction that the In
and Out message must use the same binding. This restriction does not exist in the case of the
Callback composite pattern.

The values of the attributes of wsnd: ResponseQper at i on must be asfollows:

O wsnd: i nt er f ace: QName of the interface of the requesting Web service defined by WSDL
2.0 that defines the where the response operation exists.

O wsmd: oper at i on: NCName of the operation of the requesting Web service defined by the
interface indicated by thewsnd: i nt er f ace attribute that specifies the response operation.

o wsnd: bi ndi ng: QName of the binding of the requesting Web service.

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 and provides.
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7 Security Considerations

In addition to the security consideration that have to be taken into account for Web servicesin general,
additional attention hasto 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 messageis
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 aong 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 AMDP headers.
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<?xm version="1.0" encodi ng="UTF- 8" ?>
<xs:schema xm ns: xs="http://ww. w3. or g/ 2001/ XM_Schema"
xm ns:wsnd="http://ww. w3. or g/ 2004/ 04/ ws- nessagedel i very"
xm ns:wsdl 11="htt p: // schema. xm soap. or g/ wsdl / "
t ar get Nanespace="htt p: // wwv. W3. or g/ 2004/ 04/ ws- messagedel i very"
el ement For mDef aul t =" qual i fi ed">

<xs:inport nanespace="http://schemas. xm soap. org/wsdl/"/>

<l-- AVDP SOAP header bl ocks -->

<xs:el ement name="MessageOrigi nator" type="wsnd: destination"/>
<xs: el ement name="MessageDestination" type="wsnd: destination"/>
<xs: el ement name="Repl yDesti nation" type="wsnd: destination"/>
<xs:el ement name="Faul t Desti nation" type="wsnd: destination"/>
<xs:el ement name="Messagel D' type="xs:anyURl "/>

<xs: el ement name="MessageRef erence" type="wsnd: nessageRef erence"/>
<xs:el ement name="Qper ati onNanme" type="wsnd: operati onNane"/>

<l-- Top |level types -->
<xs: conpl exType name="desti nati on">
<xs: sequence>
<xs:choi ce mi nCccurs="1" maxCccurs="1">
<xs: el ement ref="wsdl 11: service"/>
<xs:el ement name="uri" type="xs:anyURl"/>
<xs:el ement name="servi ceQNane" type="xs: QNanme"/>
</ xs: choi ce>
<xs:any nanespace="##other" m nCccurs="0"
maxCccur s="unbounded" processContents="1ax"/>
</ xs: sequence>
<xs:attribute ref="wsnd:target Namespace"/ >
<xs:attribute ref="wsnd: wsdl Location"/>
<xs:anyAttribute namespace="##ot her" processContents="1ax"/>
</ xs: conpl exType>

<xs: conpl exType name="nessageRef erence">
<xs: si npl eCont ent >
<xs: extension base="xs:anyURl ">
<xs:attribute nane="reason" type="xs:anyUR" forn¥"qualified"/>
<xs:anyAttribute nanespace="##ot her" processContents="1ax"/>
</ xs: ext ensi on>
</ xs: si npl eCont ent >
</ xs: conpl exType>

<xs: conpl exType name="oper ati onNane" >
<xs: si npl eCont ent >
<xs: extensi on base="xs: NCNane" >
<xs:anyAttribute nanespace="##ot her" processContents="1ax"/>
</ xs: ext ensi on>
</ xs: si npl eCont ent >
</ xs: conpl exType>

<l-- WBDL extensibility elenents -->

<xs:el ement name="MessageDel i ver yFeat ure">
<xs: conpl exType>
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<Xs: sequence>
<XS:any nanespace="##ot her" m nCccurs="0"
maxQOccur s="unbounded" processContents="|ax"/>
</ xs: sequence>
<xs:anyAttribute namespace="##ot her"
processCont ent s="| ax"/ >
</ xs: conpl exType>
</ xs: el emrent >

<xs: el ement name="ResponseQCperation">
<xs:conpl exType>
<Xs: sequence>
<XS:any namespace="##ot her" m nCccurs="0"
maxQOccur s="unbounded" processContents="|ax"/>
</ xs: sequence>
<xs:attribute nane="interface" type="xs: QNane" use="required"/>
<xs:attribute nane="operation" type="xs: NCNane" use="required"/>
<xs:anyAttribute nanespace="##ot her" processContents="|ax"/>
</ xs: conpl exType>
</ xs: el emrent >

<xs: el ement name="port Type">
<xs:conpl exType>
<xs: si npl eCont ent >
<xs: extensi on base="xs: QNane" >
<xs:anyAttribute namespace="##ot her" processContents="1ax"/>
</ xs: ext ensi on>
</ xs: si npl eCont ent >
</ xs: conpl exType>
</ xs: el emrent >

<!-- top level attributes -->
<xs:attribute nane="t arget Nanespace" type="xs:anyURl"/>
<xs:attribute nane="wsdl Locati on">

<xs:si npl eType>

<xs:list itenType="xs:anyURl"/>

</ xs: si npl eType>
</xs:attribute>
</ xs: schema>
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B Appendix: WSDL 2.0 and AMDPs
B.1 WSRefsin WSDL 2.0

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 bein the future WG drafts.

Theservi ce element in WSDL 2.0 is defined by using wsdl20: serviceType in WSDL 2.0 schema. A
WSRef in the context of WSDL 2.0 will be represented using the wsdl 20: serviceType defined by WSDL
2.0. Using XML Schema derivation by restriction, it is possible to lock the interface and/or a specific
binding in areference 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 in WSDL 2.0.

With services that use WSDL 2.0 descriptions, a WSRef that appears as a destination may use

wsdl 20: ser vi ce element as the content of wsmd: destination. In contrast to WSDL 1.1 WSRefs, the
Schema definition of awsdl 20: ser vi ce element isrestricted to asingle interface and abinding is
required to cover all the operationsin an interface, in contrast to the WSDL 1.1 definition of

wsdl 1: ser vi ce. Hence the WSRefsin WSDL 2.0 comply with the requirements stated for a WSRef in
[2.1 WSRefsin WSDL 1.1[p.11] without additional requirements.

B.2WSDL 2.0 MEPsand AMDP

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 MEPs 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 anillustration of the applicability of the technology
presented, but not as afinal requirement for using AMDPs with WSDL 2.0 descriptions.

WSDL 2.0 defines a basic set of seven MEPs. It aso allows defining new MEPs. A WSDL 2.0 MEPis
specified on the interface operation component using the ' pattern’ attribute.

This section specifies how AMDP are used in the context of the seven MEPs that are defined in WSDL
2.0. For each messageinan 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 Messagel D is used to uniquely identify the

message.
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B.2.11n-Only Pattern
In-Only pattern consists of only one In message sent by a Node N to the Web service.
The In message MUST have the following properties specified:
® MessageDestination - has the value of the service element that describes the target Web service.

® MessageQOriginator - 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 message exchange.
The In message MAY have the following properties specified:

® ReplyDestination

® FaultDestination

® MessagelD

® MessageReference

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

B.2.2 Robust In-Only Pattern

Robust In-only consists of one In message sent by a Node N to the Web service and possibly one fault
message sent in the opposite direction.

The In message MUST have the following properties specified:
® MessageDestination - has the value of the service element that describes the target Web service.

® MessageQOriginator - 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 message exchange.
The In message MAY have the following properties specified:

® ReplyDestination

® FaultDestination - if present, itsvalue MUST bea URI.
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® MessageReference

If thereisafault generated as aresult of processing the messageit 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 be a URI.

The optional properties ReplyDestination, and M essageReference are ignored when implementing this
MEP, but MAY be used when implementing a composite MEP.

The fault message MUST have the following properties specified:

® MessageDestination - has the same value as that of the FaultDestination property of the In message,
if present, else the value of the MessageQriginator property of the In message.

® MessageQOriginator - has the value of the service element that describes the Web service that
generated the fault.

® MessageReference - has avalue that is the same as the value of the Messagel D property of the In
message. The value of the reason attributeis
"http://www.w3.0rg/2004/04/ws-messagedelivery/reason/fault”

® OperationName - has the value of the operation that specified the specific message exchange.
The fault message MAY have the following properties specified:

® ReplyDestination

® FaultDestination

® MessagelD

The optional properties ReplyDestination, FaultDestination, and Messagel D are ignored when
implementing this MEP, but MAY be used when implementing a composite MEP.

B.2.3 In-out Pattern

In-Out pattern consists of one In message sent by a Node N to the Web service and one Out message sent
by the Web service to Node N. A fault message may be sent instead of the Out message.

The In message MUST have the following properties specified:
® MessageDestination - has the value of the service element that describes the target Web service.

® MessageQOriginator - 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 message exchange.
The In message MAY have the following properties specified:

® ReplyDestination - if present, its value MUST be a URI

® FaultDestination - if present, itsvalue MUST bea URI.

® MessageReference

If thereisafault generated as aresult of processing the messageit 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 MessageQriginator. If any of these two optional properties are not specified, the

M essageOriginator property MUST be a URI.

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

The Out/fault message MUST have the following properties specified:
® MessageDestination

In case of afault 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 MessageQOriginator property of the In
message. In case of an Out message, the value of this property is the same as that of the
ReplyDestination property of the In message, if present, else the value of the M essageOriginator
property of the In message.

® MessageQOriginator - has the value of the service element that describes the Web service that
generated the fault.

® MessageReference - has avalue that is the same as the value of the Messagel D property of the In
message. The value of the reason attribute is
"http://www.w3.0rg/2004/04/ws-messagedel ivery/reason/fault” for afault message and
"http://www.w3.0rg/2004/04/ws-messagedel ivery/reason/response”

® OperationName - has the value of the operation that specified the specific message exchange.
The Out/fault message MAY have the following properties specified:

® ReplyDestination

® FaultDestination

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

B.2.4 Out-Only
Out-Only pattern consists of only one Out message sent by the Web service to Node N.
The Out message MUST have the following properties specified:

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

® MessageQOriginator - hasthe value of theser vi ce element that describes the Web service whichis
the sender of the message.

® OperationName - has the value of the operation that specified the specific message exchange.
The Out message MAY have the following properties specified:

® ReplyDestination

® FaultDestination

® MessagelD

® MessageReference

The optional properties ReplyDestination, FaultDestination, Messagel D, and M essageReference are
ignored when implementing this MEP, but MAY be used when implementing a composite MEP.

B.2.5 Robust Out-Only

Robust Out-only consists of one Out message sent by the Web service to Node N and possibly one fault
message sent in the opposite direction.

The Out message MUST have the following properties specified:

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

® MessageQOriginator - has the value of the service element that describes the Web service which isthe
sender of the message.

® MessagelD

® OperationName - has the value of the operation that specified the specific message exchange.
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The Out message MAY have the following properties specified:
® ReplyDestination
® FaultDestination - if present, its value MUST be a URI.
® MessageReference

The optional properties ReplyDestination, and M essageReference are ignored when implementing this
MEP, but MAY be used when implementing a composite MEP. If thereis afault generated as a result of
processing the message it is sent to the destination identified by FaultDestination, if present, elseto the
destination identified by MessageOriginator.

The fault message MUST have the following properties specified:

® MessageDestination - has the same value as that of the FaultDestination property, if present, of the In
message, el se the value of the MessageOriginator property of the In message.

® MessageOriginator - has the same value as that of the MessageDestination property of the Out
message if present

® MessageReference - has avalue that is the same as the value of the Messagel D property of the Out
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 message exchange.
The fault message MAY have the following properties specified:

® ReplyDestination

® FaultDestination

® MessagelD

The optional properties ReplyDestination, FaultDestination, and Messagel D are ignored when
implementing this MEP, but MAY be used when implementing a composite MEP.

B.2.6 Out-In

Out-1n pattern consists of one Out message sent by the Web service to Node N and one In message sent by
Node N back to the Web service. A fault message may be sent instead of the In message.

The Out message MUST have the following properties specified:

® MessageDestination - has the value that represents the client or the Web service that will receive the
message (Node N)
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® MessageOriginator - has the value of theser vi ce element that describes the Web service which is
the sender of the message.

® MessagelD

® OperationName - has the value of the operation that specified the specific message exchange.
The Out message MAY have the following properties specified:

® ReplyDestination - if present, its value must be a URI

® FaultDestination - if present, its value MUST be a URI.

® MessageReference

The optional property MessageReference is ignored when implementing this MEP, but MAY be used
when implementing a composite MEP. If thereis a fault 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 Out message is sent to the destination identified by
ReplyDestination, if present, else to the destination identified by MessageOriginator.

The Inffault message MUST have the following properties specified:
® MessageDestination

In case of afault message, the value of this property is the same as that of the FaultDestination
property of the Out message, if present, else the value of the MessageQriginator property of the Out
message. In case of an In message, the value of this property isthe same as that of the
ReplyDestination property, of the Out message, if present, else the value of the M essageOriginator
property of the Out message.

® MessageQOriginator - has the same value as that of the MessageDestination property of the Out
message

® MessageReference - has avalue that is the same as the value of the Messagel D property of the Out
message. The value of the reason attributeis
"http://www.w3.0rg/2004/04/ws-messagedelivery/reason/fault” for the fault message and
"http://www.w3.0rg/2004/04/ws-messagedelivery/reason/response” for an In message.

® OperationName - has the value of the operation that specified the specific message exchange.
The Inffault message MAY have the following properties specified:
® ReplyDestination

o FaultDestination
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® MessagelD

The optional properties ReplyDestination, FaultDestination, and Messagel D are ignored when
implementing this MEP, but MAY be used when implementing a composite MEP.

B.2.7 Out-Optional-In

The Out-Optional-In pattern consists of an Out message sent by the Web service to Node N and possibly
an In or a Fault message sent in the opposite direction.

AMDP used for this pattern are the same as in the Out-In pattern.

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 MEP, see[§
[CallBack Pattern|[p.31] that define Callback pattern.

B.2.9 Summary

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

MO MD RD FD |MID| MR |ON

In-Only R R (WSRef) R
Input |R+ R (WSRef) | ------ O(URI)|R |- R

Robust In-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) IR R
Output |R (WSRef)|R |- O(URD|R |- R

Robust Out-Only
Fault |R (WSR€f) 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

AMDP Acronyms:

MO = MessageOriginator; MD = MessageDestination; RD = ReplyDestination; FD = FaultDestination;

MID = MessagelD; MR = MessageReference; ON = OperationName

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 propertiesis absent

Red color = required value; Blue color = optional value;
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C Message Delivery in a Mobile Context

M obile 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 operator network.

Mobile phones do not typically have an IP address due to the limited number of |P addresses available in
IPv4. Cellular operators use NATs and firewalls to allow mobile nodes to act as Internet clientsonly. 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, maobile terminals will be capable of host Web services themselves. Services that
encapsulate GPS location, calendar, or contact information are examples of such capahilities.
Consequently, personal services such as these are dependent upon strict security and privacy constraints,
their availability is highly constrained to limited authorized and authenticated clients.

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

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 afederated 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 thewsnd: Repl yDest i nat i on property to indicate the uri of the gateway along with the
datarequired for the intermediary to address the sending terminal, such as mobile phone number in
the cases of SMS or MMS, or aURI in case of SIP.

® Another mechanism isto use atunneling intermediary. Tunneling intermediaries are tightly bound to
the mobile terminal - the mobile terminal initiates the connection and then keepsthe 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 of thewsnd: Repl yDest i nat i on property. Asthe connection
isaways HTTP, there is no additional addressing data needed.

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

1. A non-IP addressable device makes an initial request to aservice. The device is not expecting a
response right away.

2. Theservice, at along or indeterminate time later, creates the results of the request. This may be large.
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3. The service signalsto the mobile device that the results of the request that are indicated in step 1 are
available using SMS (asimple, 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
reguests the response generated by the server.

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 propertieswsnd: Messagel Dandwsnd: r epl yDest i nati on 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 AMDPwsnd: MessageRef er ence.
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