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Abstract
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Web services based on an abstract model of what the service offers. It also defines criteria for a
conformant processor of this language.
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e Requiring unique GEDs or required feature to distinguish operatiorfs (see objection)
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1. Introduction

1. Introduction

Web Services Description Language (WSDL) provides a model and an XML format for describing Web
services. WSDL enables one to separate the description of the abstract functionality offered by a service
from concrete details of a service description such as "how" and "where" that functionality is offered.

This specification defines a language for describing the abstract functionality of a service as well as a
framework for describing the concrete details of a service description. It also defines criteria for a
conformant processor of this language. Wi#DL Version 2.0 Part 2: Message Exchange Patterns
specification[JVSDL 2.0 Predefined Extensiond [p.85] ] defines the sequence and cardinality of abstract
messages sent or received by an operationWSiL Version 2.0 Part 3: Bindings specification[{VSDL]
[2.0Bindingd[p.85] ] defines a language for describing such concrete details for SOABIAP [L.2 Par]

[1: Messaging FrameworK[p.86] ], HTTP [ETF RFC 2616 [p.86] ] and MIME [[ETF RFC 2045 [p.86] ].

1.1 Web Service

WSDL describes a Web service in two fundamental stages: one abstract and one concrete. Within each
stage, the description uses a number of constructs to promote reusability of the description and separate
independent design concerns.

At an abstract level, WSDL describes a Web service in terms of the messages it sends and receives;
messages are described independent of a specific wire format using a type system, typically XML Schema.

An operation associates a message exchange pattern with one or more messaggagéexchange

pattern identifies the sequence and cardinality of messages sent and/or received as well as who they are
logically sent to and/or received from. Amerface groups together operations without any commitment to
transport or wire format.

At a concrete level, binding specifies transport and wire format details for one or more interfaces. An
endpoint associates a network address with a binding. And finallgr,véce groups together endpoints that
implement a common interface.

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 21[IBTF RFC 2119 [p.84] ].

This specification uses properties from the XML Information BB Information Sef| [p.85] ]. Such
properties are denoted by square brackets, e.g. [namespace name].

This specification uses namespace prefixes throughout; they are listed in Thble 1-1 [p.8] . Note that the
choice of any namespace prefix is arbitrary and not semantically significanXkékeerffor mation Set|

[p.85] ]).




1.2 Notational Conventions

This specification uses curly brackets (e.g., {property}) to indicate a property in the WSDL component
model, as defined |B. Component Modél|[p.9] .

Table 1-1. Prefixes and Namespaces used in this specification

Prefix Namespace Notes

A normative XML Schema@¥{ML Schema:
[Sructured [p.85] ], [XML Schema:

[p.85] ] document for the
"http://www.w3.0rg/2004/08/wsdl"

namespace can be found at
[http://www.w3.0rg/2004/08/wsdl. WSDL
documents that do NOT conform to this
schema are not valid WSDL documents.
WSDL documents that DO conform to thi$
schema and also conform to the other
constraints defined in this specification ar
valid WSDL documents.

A normative XML Schema@¥{ML Schema:
[p.85] ], [XML Schema:

[p.85] ] document for the
"http://www.w3.0rg/2004/08/wsdl-instancq’

namespace can be found at
[http://wvww.w3.0rg/2004/08/wsdl-instarjce

wsdl | "http://www.w3.0rg/2004/08/wsdl"

U

wsdli | "http://www.w3.0rg/2004/08/wsdl-instance"

This prefix and namespace name are used to
refer to the simple types defined by this

. i nacsPecification for use in the component
wsdls | "http://www.w3.0rg/2004/08/wsdl-simple type"model, seff.T5 Definition of the Smplq
[Types Used in the Component Modé|
[p.65] .

A normative XML SchemdqML Schema: |
[p-85] ],

[p.85] ] document for the
"http://www.w3.0rg/2004/08/wsdl/rpc"
namespace can be found at
[http://www.w3.0rg/2004/08/wsdl/rpc.
WSDL documents that do NOT conform tp
this schema are not valid WSDL documer
WSDL documents that DO conform to this
schema and also conform to the other
constraints defined in this specification ar
valid WSDL documents.

wrpc | "http://www.w3.0rg/2004/08/wsdl/rpc"

—

S.
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http://www.w3.org/2004/08/wsdl
http://www.w3.org/2004/08/wsdl-instance
http://www.w3.org/2004/08/wsdl/rpc

2. Component Model

wsoap| "http://www.w3.0rg/2004/08/wsdl/soapl2" Defined by WSDL 2.0: Binding§JSDL 2.0]

whttp | "http:/Avww.w3.0rg/2004/08/wsdl/http" [Bindingq[p.85] ].
XS "http://www.w3.0rg/2001/XMLSchema" Defined in the W3C XML Schema

specification[KML Schema: Sructureg
XSi "http:/lwww.w3.0rg/2001/XMLSchema-instancep.85] ], [XML Schema: Datatypeq[p.85] 1.

Namespace names of the general form "http://example.org/..." and "http://example.com/..." represent
application or context-dependent URIETF RFC 2396][p.84] 1.

All parts of this specification are normative, with the EXCEPTION of notes, pseudo-schemas, examples,
and sections explicitly marked as "Non-Normative".

Pseudo-schemas are provided for each component, before the description of the component. They use
BNF-style conventions for attributes and elemertsdenotes optionality (i.e. zero or one occurrences),

‘*' denotes zero or more occurrences,one or more occurrenceg, and‘]’ are used to form groupy,
represents choice. Attributes are conventionally assigned a value which corresponds to their type, as
defined in the normative schema.

<!-- sanpl e pseudo-schema -->
<defi ned_el enent
required_attribute_of _type_string="xs:string"
optional _attribute_of _type_int="xs:int"? >
<required_el enent />
<optional _el enent />?
<one_or _nore_of these_ el ements />+
[ <choice_1 /> | <choice 2 /> ]*
</ defi ned_el enent >

1.3WSDL Terminology

This section describes the terms and concepts introduced in Part 1 of the WSDL Version 2.0 specification
(this document).

Actual Value

As in XML Schema: Structuregd[p.85] ], the phrase actual value is used to refer to the member of the
value space of the simple type definition associated with an attribute information item which
corresponds to its normalized value. This will often be a string, but may also be an integer, a boolean,
a URI reference, etc.

2. Component M odel

This section describes the conceptual model of WSDL as a set of components with attached properties,
which collectively describe a Web service. Each subsection herein describes a different type of
component, its defined properties, and its representation as an XML |¥bHet fiformation Sef|[p.85]

1.




2. Component Model

Components are typed collections of properties that correspond to different aspects of Web services.

Properties are unordered and unique with respect to the component they are associated with. Individual
properties’ definitions may constrain their content (e.g., to a typed value, another component, or a set of
typed values or components), and components may require the presence of a property to be considered
conformant. Such properties are marked as REQUIRED, whereas those that are not required to be present
are marked as OPTIONAL. By convention, when specifying the mapping rules from the XML Infoset
representation of a component to the component itself, an optional property that is absent in the
component in question is described as being "empty". Unless otherwise specified, when a property is
identified as being a collection (a set or a list), its value may be a 0-element (empty) collection. In order to
simplify the presentation of the rules that deal with sets of components, for all OPTIONAL properties
whose type is a set, the absence of such a property from a component MUST be treated as semantically
eqguivalent to the presence of a property with the same name and whose value is the empty set. In other
words, every OPTIONAL set-valued property MUST be assumed to have the empty set as its default
value, to be used in case the property is absent.

Component definitions are independent of any particular serialization of the component model. In order to
avoid creating an implicit dependency on a particular serialization, this specification defines its own set of
simple types for use by component definitions, rather than reusing an existing off@VEa¢iiema: |
[Datatyped[p.85] ]). By convention, those types are defined in the
http://iwww.w3.0rg/2004/08/wsdl-simple-types namespace and references to themwssitstpeefix, see

[2.15 Definition of the Simple Types Used in the Component Modél|[p.65] . All the value spaces of all

simple types used by the the component model are a superset of the value spaces of the XML Schema
simple types with the same name, i.e. evargtring is also avsdls:string (but the opposite is not true).

Hence, for brevity, in the sections describing the mapping from the XML Infoset representation of a
WSDL document to its component model we use "actual values" as defined by the XML Schema
specification[KML Schema: Datatypeq[p.85] ] as if they were members of the value space of the
corresponding WSDL-defined simple types. So, for instance, we talk of "assigning the actual value of the
"name"attribute information item (axs.string) "to the {name} property (of typesdis:string)" of a certain
component.

In addition to the direct XML Infoset representation described here, the component model allows
components external to the Infoset through the mechanisms descibédlodularizing WSDL |

[descriptiond[p.73] .

A component model can be extracted from a given XML Infoset which conforms to the XML Schema for
WSDL by recursively mapping Information Items to their identified components, starting with the
wsdl:description element information item. This includes the application of the mechanisms described in
[4. Modularizing WSDL descriptiong[p.73] .

This document does not specify a means of producing an XML Infoset representation from a given set of
WSDL components. Furthermore, given a particular serialization, not all valid sets of components need be
serializable to it. For instance, due to the use in the component model of types that cannot be described
using XML schema (.e.gsdlIs:string), it is possible to come up with a valid set of WSDL components

that cannot be serialized as an XML 1.0 document.
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2.1 Definitions

2.1 Definitions

2.1.1 The Definitions Component

At the abstract level, the Definitions component is just a container for two categories of components;
WSDL components and type system components.

WSDL components are interfaces, bindings and services.

Type system components describe the constraints on a message’s content. By default, these constraints are
expressed in terms of tHENIL Information Set|[p.85] ], i.e. they define the [local name], [namespace

name], [children] and [attributes] properties of an element information item. Type systems based upon

other data models are generally accommodated by extensions to WS|BLL aaguage Extensibility|

[p.77] . In the case where they define information equivalent to that of a XML Schema global element
declaration, they can more simply be treated as if they were such a declaration.

The properties of the Definitions component are as follows:

o {interfaces} OPTIONAL. A set of Interface components.

{bindings} OPTIONAL. A set of Binding components.

{services} OPTIONAL. A set of Service components.

{element declarations} OPTIONAL. A set of named element declarations, each one isomorphic to a
global element declaration as defined by XML Schema.

{type definitions} OPTIONAL. A set of named type definitions, each one isomorphic to a global type
definition as defined by XML Schema.

The set of interfaces/binding/services/etc. available in the Definitions component include those that are
defined within the component itself and those that are imported and/or included. Note that at the
component model level, there is no distinction between directly defined components vs. imported/included
components.

The components directly defined within a single Definitions component are said to belong to the same
target namespace. The target namespace therefore groups a set of related component definitions and
represents an unambiguous name for the intended semantics of the collection of components. The target
namespace URI SHOULD point to a human or machine processable document that directly or indirectly
defines the intended semantics of those components.

Note that it is RECOMMENDED that the value of ther get Nanmespace attribute information item
SHOULD be a dereferencible URI and that it resolve to a WSDL document which provides service
description information for that namespace.

If a service description is split into multiple documents (which may be combined as neddldd via
[[ncluding Descriptiond [p.73] ), then thé ar get Namespace attribute information item SHOULD
resolve to a master document which includes all the WSDL documents needed for that service description.
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2.1 Definitions

This approach enables the WSDL component designators’ fragment identifiers to be properly resolvable.

Imported components have different target namespace values from the Definitions component that is
importing them. Thus importing is the mechanism to use components from one namespace in another set
of definitions.

Each WSDL or type system component MUST be uniquely identified by its qualified name. That is, if two
distinct components of the same kind (Interface, Binding etc.) are in the same target namespace, then their
QNames MUST be unique. However, different kinds of components (e.g., an Interface component and a
Binding component) MAY have the same QName. Thus, QNames of components must be unique within
the space of those components in a given target namespace.

In addition to WSDL components and type system components, additional extension components MAY be
added via extensibilif. L anguage Extensibility][p.77] . Further, additional properties to WSDL and
type system components MAY also be added via extensibility.

2.1.2 XML Representation of Definitions Component

<definitions
t ar get Namespace="xs: anyURl " >
<docunentation />?
[ <import /> | <include /> 1*
<types />?
[ <interface /> | <binding /> | <service /> ]*
</ definitions>

WSDL definitions are represented in XML by one or more WSDL Information Sets (Infosets), that is one
or moredef i ni ti ons element information items. A WSDL Infoset contains representations for a
collection of WSDL components which share a common target namespace. A WSDL Infoset which
contains one or moiienpor t element information items{4.2 Importing Descriptiong [p.75] corresponds

to a collection with components drawn from multiple target namespaces.

The targetNamespace URI MUST be an absolute URI[[E3& RFC 2396 [p.84] ]).

Thedef i ni ti ons element information item has the following Infoset properties:
® A [local name] ofdefi nitions.
® A [namespace name] of "http://www.w3.0rg/2004/08/wsdl".
e One or moreittribute information items amongst its [attributes] as follows:

O A REQUIREDt ar get Nanmespace attribute information item as described below
[tar getNamespace attribute infor mation item|[p.13] .

O Zero or more namespace qualifigitribute information items. The [namespace name] of such
attribute information items MUST NOT be "http://www.w3.0rg/2004/08/wsdI".
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2.1 Definitions

® Zero or moreelement information items amongst its [children], in order as follows:

1. An OPTIONALdocunent at i on element information item (seg5. Documentation|[p.77] ).

2. Zero or moreement information items from among the following, in any order:

O Zero or mora ncl ude element information items (se¢d.1 I ncluding Descriptiong [p.73]

)

O Zero or more nport element information items (se¢d.2 Importing Descriptiong[p.75] )

O Zero or more namespace-qualifiddment information items. The [namespace name] of
suchelement information items MUST NOT be "http://www.w3.0rg/2004/08/wsdl".

3. An OPTIONALLt ypes element information item (sed3. Typeqd [p.68] ).

4. Zero or morelement information items from among the following, in any order:

O i nterface eementinformation items (seg2.2.2 XML Representation of I nterface|

[Component] [p.16] ).

O bi ndi ng element information items (se¢2.9.2 XML Representation of Binding|

[Component][p.48] ).

O servi ce element information items (seg2.13.2 XML Representation of Service|

[Component][p.60] ).

O Zero or more namespace-qualifiddment information items. The [namespace name] of
suchelement information items MUST NOT be "http://www.w3.0rg/2004/08/wsdl".

2.1.2.1t ar get Nanmespace attribute information item

Thet ar get Nanespace attribute information item defines the namespace affiliation of top-level
components defined in thikef i ni ti ons element information item. Interfaces, Bindings and Services
are top-level components.

Thet ar get Nanmespace attribute information item has the following Infoset properties:
® A local name] oft ar get Nanespace
® A [namespace name] which has no value

The type of the ar get Nanespace attribute information item is xs:anyURI.

2.1.3 Mapping Definitions XML Representation to Component Properties

The mapping between the properties of the Definitions componeig.1sé& he Definitions Component|
[p.11]) and the XML Representation of tthef i ni ti ons element information item (seg2.1.2 XML
[Representation of Definitions Component|[p.12] ) is described in Table 2-1 [p.14] .
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2.2 Interface

Table 2-1. Mapping between Definitions Component Properties and XML Representation

Property Mapping

The set of Interface components corresponding to allther f ace element
information items in the [children] of theélef i ni t i ons element information item, if
any, plus any included or imported Interface component$(3dedularizing WSDL |

[descriptiond [p. 73] ).

The set of Binding components corresponding to albihredi ng element information
items in the [children] of théef i ni ti ons element information item, if any, plus any,

{interfaces}

{bindings} included or imported Binding components (deM odularizing WSDL descriptiong
[p.73]).
The set of Service components corresponding to ai ¢éhe/i ce element information
{services} items in the [children] of thelef i ni t i ons element information item, if any, plus any

included or imported Service components [&dd odularizing WSDL descriptiong
[p.73]).

The set of element declarations corresponding to all the element declarations defjned as
descendants of theypes element information item, if any, plus any imported element
{element declarations. At a minimum this will include all the global element declarations defined
declarations} | by XML Schemeel enment element information items. It MAY also include any

declarations from some other type system which describes the [local name], [namespace
name], [attributes] and [children] properties ofebament information item.

2.2 Interface

2.2.1 The Interface Component

An Interface component describes sequences of messages that a service sends and/or receives. It does this
by grouping related messages into operations. An operation is a sequence of input and output messages,
and an interface is a set of operations. Thus, an interface defines the design of the application.

An interface can optionally extend one or more other interfaces. To avoid circular definitions, an interface
MUST NOT appear as an element of the set of interfaces it extends, either directly or indirectly. An
interface contains all the operations defined by the interfaces it extends, along with any operations it
directly defines. In the process, operation components that are equiva[@dbgeguivalence of |

[p.67] are treated as one. The interface extension mechanism behaves in a similar way for all
other components that can be defined inside an interface, namely Interface Fault, Feature and Property
components.

Interfaces are named constructs and can be referred to by QNaf@dg@Blame resolution] [p.68] ).
For instance, Binding components refer to interfaces in this way.

The properties of the Interface component are as follows:
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2.2 Interface

e {name} REQUIRED. Awsdls:NCName as defined bj2.15.3 NCName Typ¢g [p.66] .

e {target namespace} REQUIRED. wsdis:anyURI, as defined if2.15.4 anyURI Typg [p.66] .

o {extended interfaces} OPTIONAL. A set of Interface components which this interface extends. This
set MUST be closed under the operation of adding the values of the {extended interfaces} properties
of all its members.

e {faults} OPTIONAL. A set of Interface Fault components. This set MUST include the values of the
{faults} properties of all the interface definitions that are listed under the {extended interfaces}
property of the component.

e {operations} OPTIONAL. A set of Interface Operation components. This set MUST include the
values of the {operations} properties of all the Interface components that are listed under the
{extended interfaces} property of the component.

e {features} OPTIONAL. A set of Feature components. This set MUST include the values of the
{features} properties of all the Interface components that are listed under the {extended interfaces}
property of the component.

e {properties} OPTIONAL. A set of Property components. This set MUST include the values of the
{properties} properties of all the Interface components that are listed under the {extended interfaces}
property of the component.

For each Interface component in the {interfaces} property of a definitions container, the combination of
{name} and {target namespace} properties MUST be unique.

Additionally, an Interface component MUST satisfy the Operation Name Mapping requirement, as defined
below. This requirement is intended to ensure that a received message can be uniquely mapped to a
corresponding wsdl:operation.

2.2.1.1 Operation Name M apping Requirement

Consider all Interface Operation components specified in the {operations} property of an Interface
component. Further, consider all Message Reference components specified in the {message references}
properties of said Interface Operation components. Further, consider all said Message Reference
components that have the same value for their {direction} property (i.e., either thertakahe token

out). If the {message content model} property of any of these Message Reference components has a value
of "#any", or if more than one of these Message Reference components has a value of "#none", or if the
gualified names of the global element declarations specified by the values of the {element} properties of
these Message Reference components are not unique when considered together, then either one of the
following two conditions MUST apply:

1. the {features} property of the Interface component MUST contain a Feature component, having a
{required} property with a value dfue, that unambiguously identifies the mechanism that a message
sender is required to support in order to enable the message recipient to unambiguously determine the
name of the Interface Operation component that is intended to be associated with the received
message; or
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2. theelement information item for the Interface component MUST contain an extension element (i.e.,
an element that is not in the http://www.w3.0rg/2004/08/wsdl namespace), having a wsdl:required
attribute information item with a value of "true", that unambiguously identifies the mechanism that a
message sender is required to support in order to enable the message recipient to unambiguously
determine the name of the Interface Operation component that is intended to be associated with the

received message.

2.2.2 XML Representation of | nterface Component

<definitions>
<interface
name="xs: NCNane"
extends="list of xs:Qanme"?
styl eDefaul t="1ist of xs:anyURI"? >
<docunentation />?
[ <fault /> | <operation /> | <feature /> | <property /> ]*
</interface>
</definitions>

The XML representation for an Interface component iglement information item with the following
Infoset properties:

® Alocal name] ofi nterf ace
® A [namespace name] of "http://www.w3.0rg/2004/08/wsdl"

® One or moraattribute information items amongst its [attributes] as follows:

O A REQUIREDnNane attribute information item as described below [12.2.1 name attributg
[information item with interface Jowner]|[p.17] .

O An OPTIONAL ext ends attribute information item as described below [h2.2.2 extendq
[attribute infor mation item|[p.17] .

O An OPTIONALst yl eDef aul t attribute information item as described below
[styleDefault attribute infor mation item|[p.17] .

O Zero or more namespace qualifigtribute information items. The [namespace name] of such
attribute information items MUST NOT be "http://www.w3.0rg/2004/08/wsdl".

® Zero or moreelement information items amongst its [children], in order, as follows:

1. An OPTIONALdocunent at i on element information item (seg5. Documentation|[p.77] ).

2. Zero or morelement information items from among the following, in any order:

O Zero or mord aul t element information items|2.3.2 XML Representation of | nterfacq
[Fault Component|[p.20] .
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O Zero or moreoper at i on element information items[2.4.3 XML Repr esentation of]
[[nterface Operation Component|[p.28] .

O Zero or mord eat ur e element information items|2.7.2 XML Representation of Feature|

[p-41].

O Zero or morepr oper t y element information items|2.8.2 XML Representation of
[Property Component|[p.44] .

O Zero or more namespace-qualifiddment information items amongst its [children]. The
[namespace name] of suelement information items MUST NOT be
"http://lwww.w3.0rg/2004/08/wsdI".

2.2.2.1 nane attributeinformation itemwith i nt er f ace [owner]

Thenane attribute information item together with the ar get Nanespace attribute information item
of the [parentfefi ni ti ons eement information item forms the QName of the interface.

Thenane attribute information item has the following Infoset properties:
® A local name] ofnane
® A [namespace name] which has no value
The type of thenane attribute information item is xs:NCName.
2.2.2.2 ext ends attribute information item
Theext ends attribute information item lists the interfaces that this interface derives from.
Theext ends attribute information item has the following Infoset properties:
® A local name] ofext ends
® A [namespace name] which has no value
The type of theext ends attribute information item is a list ofxs: QName.
2.2.23styl eDef aul t attribute information item

Thest yl eDef aul t attribute information item indicates the default style used to construct the
{element} properties of {message references} of all operations contained within the [owhen f ace

Thest yl eDef aul t attribute information item has the following Infoset properties:

® Alocal name] ofst yl eDef aul t .
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® A [namespace name] which has no value.

The type of thest yl eDef aul t attribute information itemis list of xs:anyURI. Moreover, the value of
thest yl eDef aul t attribute information item, if present, MUST contain absolute URIs ($&€F RFC]|

[2398 [p.84] 1)

2.2.3 Mapping Interface’'s XML Representation to Component Properties

The mapping between the properties of the Interface componef@ZSe€he I nterface Component]
[p.14]) and the XML Representation of thet er f ace element information item (seg2.2.2 XML

[Representation of Interface Component|[p.16] ) is as described|in Table P-2 [p.18] .

Table 2-2. Mapping between Interface Component Properties and XML Representation

Property Mapping

{name} The actual value of theane attribute information item
{target The actual value of thear get Nanespace attribute information item of the [parent]
namespace} |defi nitions elementinformationitem

The set of Interface components resolved to by the values éxthends attribute
{extended : o ; :
. information item if any, plus the set of Interface components in the {extended
interfaces} . . A :

interfaces} property of those interface definitions, if any.

The set of Interface Fault components corresponding tbabet eement information
{faults} items in [children], if any, plus the set of Interface Fault components in the {faults

property of the Interface components in {extended interfaces}, if any.

{operations}

The set of Interface Operation components corresponding tp#reat i on element
information items in [children], if any, plus the set of Interface Operation compone
in the {operations} property of the Interface components in {extended interfaces}
any.

Nts
if

The set of Feature components corresponding tbelae ur e element information

perty

{features} items in [children], if any, plus the set of Feature components in the {features} prd
of the Interface components in {extended interfaces}, if any.
The set of Property components corresponding tpitloger t y element information
{properties} |items in [children], if any, plus the set of Property components in the {properties}

property of the Interface components in {extended interfaces}, if any.

Note that, pgR.2.1 The I nterface Component|[p.14] , the Interface components in the {extended

interfaces} property of a given Interface component MUST NOT contain that Interface component in any
of their {extended interfaces} properties, that is to say, recursive extension of interfaces is disallowed.
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2.3 Interface Fault

2.3 Interface Fault

2.3.1 The Interface Fault Component

A fault is an event that occurs during the execution of a message exchange that disrupts the normal flow of
messages.

A fault is typically raised when a party is unable to communicate an error condition inside the normal
message flow, or a party wishes to terminate a message exchange. A fault message may be used to
communicate out of band information such as the reason for the error, the origin of the fault, as well as
other informal diagnostics such as a program stack trace.

An Interface Fault component describes a fault that MAY occur during invocation of an operation of the
interface. The Interface Fault component declares an abstract fault by naming it and indicating the
contents of the fault message. When and how the fault message flows is indicated by the Interface
Operation componef24 | nterface Operation|[p.22] .

The Interface Fault component provides a clear mechanism to name and describe the set of faults an
interface may generate. This allows operations to easily identify the individual faults they may generate by
name. This mechanism allows the ready identification of the same fault occurring across multiple
operations and referenced in multiple bindings as well as reducing duplication of description for an
individual fault.

Note that faults other than the ones described in the Interface component can also be generated at
run-time, i.e. faults are an open set.

The properties of the Interface Fault component are as follows:

e {name} REQUIRED. Awsdls:NCName as defined bj2.15.3 NCName Typ¢g [p.66] .

e {target namespace} REQUIRED. wsdis:anyURI, as defined if2.15.4 anyURI Typg [p.66] .

o {element} OPTIONAL. A reference to an XML element declaration in the {element declarations}
property of2.1.1 The Definitions Component| [p.11] . This element represents the content or
"payload" of the fault.

e {features} OPTIONAL. A set of Feature components.

e {properties} OPTIONAL. A set of Property components.

If a type system NOT based on the XML Info$@VL Information Seff [p.85] ] is in use (as considered in

[3.2 Using Other Schema L anguageq [p.72] ) then additional properties would need to be added to the
Fault Component (along with extensibility attributes to its XML representation) to allow associating such
message types with the message reference.

For each Interface Fault component in the {faults} property of an Interface component, the combination of
{name} and {target namespace} properties must be unique.
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Interface Fault components are local to Interface components; they cannot be referred to by QName,
despite having both {name} and {target namespace} properties. That is, two Interface components sharing
the same {target namespace} property but with different {name} properties MAY contain Interface Fault
components which share the same {name} property. Thus, the {name} and {target namespace} properties
of the Interface Fault components are not sufficient to form the unique identity of an Interface Fault
component. To uniquely identify an Interface Fault component one must first identify the Interface
component (by QName) and then identify the Interface Fault within that Interface component (by a further
QName).

In cases where, due to an interface extending one or more other interfaces, two or more Interface Faults
components have the same value for their {name} and {target namespace} properties, then the component
models of those Interface Fault components MUST be equivalen.{$gequivalence of Componentq

[p.67]). If the Interface Fault components are equivalent then they are considered to collapse into a single
component. It is an error if two Interface Fault components have the same value for their {name} and
{target namespace} properties but are not equivalent.

Note that, due to the above rules, if two interfaces that have the same value for their {target namespace}
property also have one or more faults that have the same value for their {name} property then those two
interfaces cannot both form part of the derivation chain of a derived interface unless those faults are the
same fault.

Note:

For the above reason, it is considered good practice to ensure, where necessary, that the {name} property
of Interface Fault components within a namespace are unique, thus allowing such derivation to occur
without inadvertent error.

2.3.2 XML Representation of Interface Fault Component

<definitions>
<interface>
<faul t
name="xs: NCNane"
el ement =" xs: QNanme"? >
<docunent ation />?
[ <feature /> | <property /> ]*
</faul t>
</interface>
</definitions>

The XML representation for an Interface Fault component &eanent information item with the
following Infoset properties:

® A local name] off aul t
® A [namespace name] of "http://www.w3.0rg/2004/08/wsdl"

e Two or moreattribute information items amongst its [attributes] as follows:
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O A REQUIREDnNane attribute information item as described below [©3.2.1 name attributg
[information item with fault [owner]|[p.21] .

O An OPTIONAL el enent attribute information item as described below [h3.2.2 element
[attribute infor mation item with fault [owner]|[p.21] .

O Zero or more namespace qualifigitribute information items. The [namespace name] of such
attribute information items MUST NOT be "http://www.w3.0rg/2004/08/wsdI".

® Zero or moreslement information item amongst its [children], in order, as follows:

1. An OPTIONALdocunent at i on element information item (seg5. Documentation|[p.77] ).

2. Zero or morelement information items from among the following, in any order:

O Zero or mord eat ur e element information items|2.7.2 XML Representation of Feature|

[p.41]

O Zero or morepr oper t y element information items|2.8.2 XML Representation of
[Property Component|[p.44]

O Zero or more namespace-qualifiddment information items amongst its [children]. The
[namespace name] of suelement information items MUST NOT be
"http://lwww.w3.0rg/2004/08/wsdl".

2.3.2.1 nane attribute information item with f aul t [owner]

Thenane attribute information item identifies a giveri aul t element information item inside a given
i nt er f ace element information item.

Thenane attribute information item has the following Infoset properties:
® A [local name] ofnane
® A [namespace name] which has no value
The type of thenane attribute information item is xs:NCName.
2.3.2.2 el enent attribute information item with f aul t [owner]
Theel enent attribute information item refers, by QName, to an element declaration component.
Theel enment attribute information item has the following Infoset properties:
® A local name] ofel enent .

® A [namespace name] which has no value.
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The type of theel enment attribute information item is xs: QName.

2.3.3 Mapping I nterface Fault’s XML Representation to Component Properties

The mapping between the properties of the Interface Fault compond@i3{&&iehe I nterface Fault |
[Component][p.19] ) and the XML Representation of thaul t element information item (seq2.3.2
[XML Representation of Interface Fault Component|[p.20] ) is as described [in Table P-3 [p.22] .

Table 2-3. Mapping between Interface Fault Component Properties and XML Representation

Property Mapping

{name} The actual value of theane attribute information item.

The actual value of thear get Nanespace attribute information item of the [parent]
{target S . .

defini ti ons element information item of the [parent] nt er f ace element
namespace} | . Co

information item.

The element declaration from the {element declarations} propeyLdf Thq

[Definitions Component|[p.11] resolved to by the value of takenent attribute
{element} information item if present, otherwise empty. It is an error for ¢ghenent attribute

information itemto have a value and for it to not resolve to a global element declargtion

from the {element declarations} propertylf.1 The Definitions Component|[p.11] .

The set of Feature components corresponding tbelé ur e element information
{features} . ) : .

items in [children], if any.

: The set of Property components corresponding tpitioger t y element information

{properties} |. . . .

items in [children], if any.

2.4 Interface Operation

2.4.1 The Interface Operation Component

An Interface Operation component describes an operation that a given interface supports. An operation is
an interaction with the service consisting of a set (ordinary and fault) messages exchanged between the
service and the other roles involved in the interaction, in particular the service requester. The sequencing
and cardinality of the messages involved in a particular interaction is governednmssshge exchange

pattern used by the operation (see {message exchange pattern} property).

A message exchange pattern defines placeholders for messages, the participants in the pattern (i.e., the
sources and sinks of the messages), and the cardinality and sequencing of messages exchanged by the
participants. The message placeholders are associated with specific message types by the operation that
uses the pattern by means of message and fault references (see {message references} and {fault
references} properties). The service whose operation is using the pattern becomes one of the participants
of the pattern. This specification does not define a machine understandable language for defining message
exchange patterns, nor does it define any specific patterns. The companion specifit&ban2.0

[Predefined Extensiong [p.85] ] defines a set of such patterns and defines identifying URIs any of which
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2.4 Interface Operation

MAY be used as the value of the {message exchange pattern} property.

The properties of the Interface Operation component are as follows:

e {name} REQUIRED. Awsdls:NCName as defined bj2.15.3 NCName Typ¢g [p.66] .

e {target namespace} REQUIRED. wsdis:anyURI, as defined if2.15.4 anyURI Typg[p.66] .

o {message exchange pattern} REQUIREDwsadIs:anyURI identifying the message exchange pattern
used by the operation. This URI MUST be an absolute URI[[E8& RFC 2396/ [p.84] ).

o {message references} OPTIONAL. A set of Message Reference components for the ordinary
messages the operation accepts or sends2(Sbeessage Referencd [p.31] .)

e {fault references} OPTIONAL. A set of Fault Reference components for the fault messages the
operation accepts or sends. (BdeFault Referencg[p.35] .)

o {style} OPTIONAL. A set ofwsdls:anyURIs identifying the rules that were used to construct the
{element} properties of {message references}. (84€l.1 Operation Stylg[p.24] .) These URIs
MUST be absolute URIs (sdiE[lF RFC 2396 [p.84] ]).

o {safety} REQUIRED. Awsdls:boolean (seq2.15.6 boolean Typ€ [p.66] ) indicating whether the
operation is asserted to be safe (as defined in Section SNelAY chitecturd[p.86] ]) for users of
the described service to invoke. If this property is false, then no assertion has been made about the
safety of the operation, thus the operation MAY or MAY NOT be safe. However, an operation
SHOULD be marked safe if it meets the criteria for a safe interaction defined in Sectior\8eb bf [

[Architecturd [p.86] ].

o {features} OPTIONAL. A set of Feature components.

e {properties} OPTIONAL. A set of Property components.

For each Interface Operation component in the {operations} property of an Interface component, the
combination of {name} and {target namespace} properties MUST be unique.

Interface Operation components are local to Interface components; they cannot be referred to by QName,
despite having both {name} and {target namespace} properties. That is, two Interface components sharing
the same {target namespace} property but with different {name} properties MAY contain Interface
Operation components which share the same {name} property. Thus, the {name} and {target namespace}
properties of the Interface Operation components are not sufficient to uniquely identify an Interface
Operation component. In order to uniquely identify an Interface Operation component, one must first
identify the Interface component (by QName) and then identify the Interface Operation within that
Interface component (by a further QName).

In cases where, due to an interface extending one or more other interfaces, two or more Interface
Operation components have the same value for their {name} and {target namespace} properties, then the
component models of those Interface Operation components MUST be equivalritq §spiivalence

[of Componentq[p.67] ). If the Interface Operation components are equivalent then they are considered to
collapse into a single component. It is an error if two Interface Operation components have the same value
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for their {name} and {target namespace} properties but are not equivalent.

Note that, due to the above rules, if two interfaces that have the same value for their {target namespace}

property also have one or more operations that have the same value for their {name} property then those
two interfaces cannot both form part of the derivation chain of a derived interface unless those operations
are the same operation.

Note:

For the above reason, it is considered good practice to ensure, where necessary, that the {name} property
of Interface Operation components within a namespace are unique, thus allowing such derivation to occur
without inadvertent error.

2.4.1.1 Operation Style

If the {style} property of an Interface Operation component has a value then that value (a set of URIS)
implies the rules that were used to define the {element} properties (or other property which defines the
content of the message properties38aJsing Other Schema Languageg [p.72] ) ofall the Message
Reference components which are members of the {message references} property of that component.

Note that the property MAY not have any value. If this property has a value (a set of URISs), then for each
individual URI that is an element of that set, the rules implied by that URI (such as rules that govern the
schemas) MUST be followed or it is an error. So, if the set of URIs has more than one item in it, then the
rules implied by ALL the URIs must be adhered to by the content definitions.

This specification defines the following pre-defined operation style:
e RPC Style (se2.4.2 RPC Styld[p.24])
2.4.2 RPC Style

The RPC style is selected by assigning to an Interface Operation component’s {style} property the value
http://www.w3.or g/2004/08/wsdl/style/r pc.

The RPC style MUST NOT be used for Interface Operation components whose {message exchange
pattern} property has a value other than ’http://www.w3.0rg/2004/08/wsdl/in-only’ or
"http://www.w3.0rg/2004/08/wsdl/in-out’.

When this value is used, the associated messages MUST conform to the rules below, described using

XML Schemal|KML Schema: Structureqd[p.85] ]. Note that operations containing messages described by

other type systems may also indicate use of the RPC style, as long as they are constructed in such a way a:
to follow these rules.

If the Interface Operation component uses a {message exchange pattern} for which there is no output
element, such as ’'http://www.w3.0rg/2004/08/wsdl/in-only’, then the conditions stated below that refer to
output elements MUST be considered to be implicitely satisfied.
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2.4 Interface Operation

e The content model of input and output {element} elements MUST be defined using a complex type
that contains a sequence from XML Schema.

® The sequence MUST only contain elements. It MUST NOT contain other structures such as
xs:choice.

® The sequence MUST contain only local element children. Note that these child elements MAY
contain the following attributes: nillable, minOccurs and maxOccurs.

® The LocalPart of input element’s QName MUST be the same as the Interface operation component’s
name.

® The LocalPart of the output element’'s QName is obtained by concatenating the name of the operation
and the string value "Response”.

® [nput and output elements MUST both be in the same namespace.

e The complex type that defines the body of an input or an output element MUST NOT contain any
attributes.

e |f elements with the same qualified hame appear as children of both the input and output elements,
then they MUST both be declared using the same type.

® The input or output sequence MUST NOT contain multiple children elements declared with the same
name.

2421w pc: si gnat ur e Extension

Thewr pc: si gnat ur e extension All MAY be be used in conjunction with the RPC style to describe
the exact signature of the function represented by an operation that uses the RPC style.

When present, ther pc: si gnat ur e extension contributes the following property to the interface
operation component it is applied to:

e {rpc-signature} REQUIRED. A list of pair§y, t) whose first component is of typesdls: QName (as
defined by2.15.4 anyURI Typq[p.66] ) and whose second component is of tygdls: Token (as
defined by2.15.2 Token Typd[p.66] ). Values for the second component MUST be chosen among
the following four: "#in", "#out", "#inout" "#return".

The value of the {rpc-signature} property MUST satisfy the following conditions:
® The value of the first component of each gait) MUST be unique within the list.

® For each child element of the input and output messages of the operatior{gatpainose first
componeny is equal to the qualified name of that element MUST be present in the list, with the
caveat that elements that appear with cardinality greater than one MUST be treated as as a single
element.
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2.4 Interface Operation

® [or each paifq, #in), there MUST be a child element of the input element with a namearnd there
MUST NOT be a child element of the output element with the same name.

® [or each paifq, #out), there MUST be a child element of the output element with a nameraf
there MUST NOT be a child element of the input element with the same name.

® [or each paifq, #inout), there MUST be a child element of the input element with a nampearud
there MUST be a child element of the output element with the same name. Furthermore, those two
elements MUST have the same type.

® For each pai(q, #return), there MUST be a child element of the output element with a namaraf
there MUST NOT be a child element of the input element with the same name.

The function signature defined bywapc: si gnat ur e extension is determined as follows:
1. Start with the value of the {rpc-signature} property, a (possibly empty) list of pairs of this form:

[(O, 10), (gL, t1), ..]

2. Filter the elements of this list into two lists, the first ) comprising pairs whodecomponent is
one of{#in, #out, #inout}, the secondL?2) pairs whosé¢ component igfreturn.

For ease of visualization, let's denote the two lists as
(L1) [(a0, u0), (a1, ud),..]

and
(L2) [(rO, #return), (rl, #return),...]

respectively.

3. Then the formal signature of the function is

f([dO] a0, [d1] a1, ...) => (r0, r1, ...)

ie.
e the list of formal arguments to the functiori&, al, ...];

e the direction of each formal argumenis one of[in], [out], [inout], determined according to
the value of its correspondingtoken;

e the list of formal return parameters of the functiofr@& r1, ...];

e each formal argument and formal return parameter is typed according to the type of the child
element identified by it (unique per the conditions given above).
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2.4 Interface Operation

2.4.2.2 XML Representation of thewr pc: si gnat ur e Extension

The XML representation for the RPC signature extension &tebute information item with the
following Infoset properties:

® A local name] ofsi ghat ure
® A [namespace name] of "http://www.w3.0rg/2004/08/wsdl/rpc"

The type of thenane attribute information item is a list type whose item type is the union of the
xs:QName type and the subtype of tle Token type restricted to the following four values: "#in", "#out",

"#inout", "#return”. Seg Example 2-1 [p.27] for a definition of this type.

Additionally, each even-numbered item (0, 2, 4, ...) in the list MUST be ofks/Q@dlame and each
odd-numbered item (1, 3, 5, ...) in the list MUST be of the subtyge Tdken described in the previous
paragraph.

Example 2-1. Definition of the wrpc: signature extension

<xs:attribute nane="signature" type="wpc:signatureType"/>

<xs: si npl eType nane="si gnat ureType" >
<xs:list itemlype="w pc:signatureltenilype"/>
</ xs: si npl eType>

<xs: si npl eType nane="si gnatureltenlype">
<xs: uni on nenber Types="wr pc: di recti onToken xsd: QName"/ >
</ xs: si npl eType>

<xs: si npl eType nane="directi onToken">
<xs:restriction base="xs:token">
<xs:enuneration val ue="#in"/>
<xs:enuneration val ue="#out"/>
<xs:enuneration val ue="#inout"/>
<xs:enuneration val ue="#return"/>
</xs:restriction>
</ xs: si npl eType>

2.4.2.3wr pc: si gnat ur e Extension Mapping To Properties of an Interface Operation
Component

A wr pc: si gnat ur e extensiorattribute information item is mapped to the following property of the
Interface Operation component (4.1 The I nterface Operation Component|[p.22] ) defined by its
[owner].
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Table 2-4. Mapping of &r pc: si gnat ur e Extension to Interface Operation Component Properties

Property Mapping

A list of (xs:QName, xs. Token) pairs formed by grouping the items present in the
{rpc-signature}| actual value of ther pc: si gnat ur e attribute information itemin the order in
which they appear there.

2.4.3 XML Representation of | nterface Operation Component

<definitions>
<interface>
<operation
name="xs: NCNane"
pattern="xs:anyURl "
style="list of xs:anyURI"?
saf e="xs: bool ean"? >
<docunent ation />?
[ <feature /> | <property />
[ <input /> | <output /> | <infault /> | <outfault /> ]+
]*
</ operati on>
</interface>
</definitions>

The XML representation for an Interface Operation componentekeament information item with the
following Infoset properties:

® A local name] ofoper ati on
® A [namespace name] of "http://www.w3.0rg/2004/08/wsdl"

e Two or moreattribute information items amongst its [attributes] as follows:

O A REQUIREDnNane attribute information item as described below [h4.3.1 name attributg
[[nformation item with operation [owner]|[p.29] .

O A REQUIREDpat t er n attribute information item as described below [4.3.2 pattern
[attribute infor mation item with operation [owner]|[p.30] .

O An OPTIONAL st ylI e attribute information item as described below [4.3.3 style attributg
[information item with operation [owner]|[p.30] .

O An OPTIONAL saf e attribute information item as described below [h4.3.4 safe attributg
[[Information item with operation Jowner] [p.30] .

O Zero or more namespace qualifigittibute information items. The [namespace name] of such
attribute information items MUST NOT be "http://www.w3.0rg/2004/08/wsdl".
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2.4 Interface Operation

® Zero or moreelement information item amongst its [children], in order, as follows:

1. An OPTIONALdocunent at i on element information item (seg5. Documentation|[p.77] ).

2. Zero or moreement information items from among the following, in any order:

O Zero or moré nput element information items (se¢2.5.2 XML Representation of]
[M essage Refer ence Component] [p.32] ).

O Zero or moreout put element information items (seg2.5.2 XML Representation of|
[M essage Refer ence Component] [p.32] ).

O Zero or mora nf aul t element information items (sed2.6.2 XML Representation of]
[Fault Refer ence Component|[p.36] ).

O Zero or moreout f aul t element information items (se¢2.6.2 XML Representation of]
[Fault Refer ence Component|[p.36] ).

O Af eat ur e element information item (sed2.7.2 XML Representation of Feature]

[Component] [p.41] ).

O A property eement information item (seq2.8.2 XML Representation of Property |
[Component] [p.44] ).

O Zero or more namespace-qualifiddment information items amongst its [children]. The
[namespace name] of suelement information items MUST NOT be
"http://lwww.w3.0rg/2004/08/wsdI".

® At least one of the [children] MUST be anput ,out put ,i nfault ,oroutfault element
information item.

2.4.3.1 nane attribute information item with oper at i on [owner]

Thenane attribute information item identifies a giveroper at i on element information iteminside a
giveni nt er f ace element information item.

Thenane attribute information item has the following Infoset properties:
® A [local name] onane
® A [namespace name] which has no value

The type of thenane attribute information item is xs:NCName.

29



2.4 Interface Operation

2.4.3.2 pat t er n attribute information item with oper at i on [owner]
Thepat t er n attribute information item identifies the message exchange pattern a given operation uses.
Thepat t er n attribute information item has the following Infoset properties:
® Aflocal name] ofpattern
® A [namespace name] which has no value
The type of thgat t er n attribute information item is xs.anyURI.
2.4.3.3 st yl e attribute information item with oper at i on [owner]

Thest yl e attribute information item indicates the rules that were used to construct the {element}
properties of the Message Reference components which are members of the {message references}
property of the [owner] operation.

Thest yl e attribute information item has the following Infoset properties:

® Alocal name] ofst yl e

® A [namespace name] which has no value
The type of thest y| e attribute information item is list of xs:anyURI.
2.4.3.4 saf e attribute information item with oper at i on [owner]
Thesaf e attribute information item indicates whether the operatiorsige or not.
Thesaf e attribute information item has the following Infoset properties:

® A [local name] ofsaf e

® A [namespace name] which has no value

The type of thesaf e attribute information item is xs:boolean and does not have a default value.

2.4.4 Mapping I nterface Operation’s XML Representation to Component Properties

The mapping between the properties of the Interface Operation componghé.(6&de I nterfacq
Operation Component|[p.22] ) and the XML Representation of theer at i on element information
item (sedq2.4.3 XML Representation of I nterface Operation Component|[p.28] ) is as described in

[Table 2-5 [p.30] .
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2.5 Message Reference

Table 2-5. Mapping between Interface Operation Component Properties and XML Representation

Property Mapping

{name} The actual value of theane attribute information item

The actual value of thear get Nanespace attribute information item of the
{target A ) T

[parent]def i ni ti ons element information item of the [parent] nt er f ace
namespace} . _

element information item.
{message
exchange The actual value of theat t er n attribute information item
pattern}
{message The set of message references corresponding et andout put element
references} information items in [children], if any.
{fault The set of fault references corresponding ta tieaul t andout f aul t element
references} information items in [children], if any.

The set containing the URIs in the actual value ofthgl e attribute information
{style} item if present, otherwise the set containing the URIs in the actual value of the

y st yl eDef aul t attribute information item of the [parent] nt er f ace element

information item if present, otherwise empty.

The actual value of theaf e attribute information item if present, otherwise the valye
{safety}

false.

The set of Feature components corresponding tbehe ur e element information
{features} : . . :

items in [children], if any.

. The set of Property components corresponding tpttioger t y element information

{properties} . . . 4

items in [children], if any.

2.5 Message Reference

2.5.1 The M essage Refer ence Component

A Message Reference component associates a defined type with a message exchanged in an operation. By
default, the type system is based upon the XML Inf¢deiL] | nformation Set|[p.85] ].

A message exchange pattern defines a set of placeholder messages that participate in the pattern and
assigns them unique message labels within the pattern (e.g. ’In’, 'Out’). The purpose of a Message
Reference component is to associate an actual message type (XML element declaration or some other
declaration (s€f8.2 Using Other Schema Languaged [p.72] ) for message content) with a message in the
pattern, as identified by its message label. Later, when the message exchange pattern is instantiated,
messages corresponding to that particular label will follow the type assignment made by the Message
Reference component.
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2.5 Message Reference

The properties of the Message Reference component are as follows:

{message label} REQUIRED. #vsdls:NCName as defined bj2.15.3 NCName Typg [p.66] . This

property identifies the role this message plays in the {message exchange pattern} of the Interface
Operation component this is contained within. The value of this property MUST match the name of a
placeholder message defined by the message exchange pattern.

{direction} REQUIRED. Awsdls: Token with one of the values or out, indicating whether the

message is coming to the service or going from the service, respectively. The direction MUST be the
same as the direction of the message identified by the {message label} property in the {message
exchange pattern} of the Interface Operation component this is contained within.

{message content model} OPTIONAL.wWsdIs:token with one of the valuegany, #none, or

#element. A value of#fany indicates that the message content is any single element. A vauenef
indicates there is no message content. A valdlefment indicates that the message consists of a
single element described by the global element declaration reference by the {element} property.

{element} OPTIONAL. A reference to an XML element declaration in the {element declarations}
property of2.1.1 The Definitions Component| [p.11] . This element represents the content or
"payload" of the message. When the {message content model} property has thamaloigtnone

the {element} property MUST be empty.

{features} OPTIONAL. A set of Feature components.

{properties} OPTIONAL. A set of Property components.

If a type system not based upon the XML Infoset is in use (as consid&.@dising Other Schema|
[p.72] ) then additional properties would need to be added to the Message Reference
Component (along with extensibility attributes to its XML representation) to allow associating such
message types with the message reference.

For each Message Reference component in the {message references} property of an Interface Operation
component, its {message label} property MUST be unique.

2.5.2 XML Representation of M essage Refer ence Component

<definitions>
<interface>

<operation>
<i nput
nmessagelabel =" xs: NCNane" ?
el enent ="uni on of xs: QNane, xs:Token"? >
<docunentation />?
[ <feature /> | <property /> ]*
</i nput >
<out put
nmessagelabel =" xs: NCNane" ?
el enent ="uni on of xs: QNane, xs:Token"? >
<docunentation />?
[ <feature /> | <property /> ]*
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</ out put >
</ operati on>
</interface>
</definitions>

The XML representation for a Message Reference componentlienaamt information item with the
following Infoset properties:

® A local name] ofi nput orout put
® A [namespace name] of "http://www.w3.0rg/2004/08/wsdl"
® Zero or moreattribute information items amongst its [attributes] as follows:

O An OPTIONAL nessagelabel attribute information item as described below
[messagel abel attribute information item with input, or output [owner]|[p.33] .

If the {message exchange pattern} of the Interface Operation component has only one message
with a given value for {direction}, then threessagelLabel attribute information item is
optional for the XML representation of the Message Reference component with that {direction}.

O An OPTIONAL el enent attribute information item as described below [h5.2.2 element
[attribute infor mation item with input, or output [owner || [p.34] .

O Zero or more namespace qualifigitribute information items. The [namespace name] of such
attribute information items MUST NOT be "http://www.w3.0rg/2004/08/wsdI".

® Zero or moreslement information item amongst its [children], in order, as follows:

1. An OPTIONALdocunent at i on element information item (seg5. Documentation|[p.77] ).

2. Zero or morelement information items from among the following, in any order:

O Zero or mord eat ur e element information items|2.7.2 XML Representation of Feature|

[p.41]

O Zero or morepr oper t y element information items|2.8.2 XML Representation of
[Property Component|[p.44]

O Zero or more namespace-qualifiddment information items amongst its [children]. The
[namespace name] of suelement information items MUST NOT be
"http://lwww.w3.0rg/2004/08/wsdl".

25.2.1 messagelabel attributeinformation item with i nput , or out put [owner]

ThenessagelLabel attribute information item identifies the role of this message in the message
exchange pattern of the giveper at i on element information item.
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Thenessagelabel attribute information item has the following Infoset properties:
® A local name] ofressagelabel
® A [namespace name] which has no value
The type of theressagelLabel attribute information item is xs:NCName.
25.2.2 el enent attributeinformation item with i nput , or out put [owner]
Theel enment attribute information item has the following Infoset properties:
® A local name] ofel enent .
® A [namespace name] which has no value.

The type of theel enment attribute information itemis a union ofks: QName andxs: Token where the
allowed token values a#any or #none.

2.5.3 Mapping M essage Reference’'s XML Representation to Component Properties

The mapping between the properties of the Message Reference comporfzbtiJdee M essagd
[Refer ence Component|[p.31] ) and the XML Representation of the message refegteroent
information item (seg2.5.2 XML Representation of M essage Reference Component|[p.32] ) is as

described in Table 2t6 [p.34] .
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Table 2-6. Mapping between Message Reference Component Properties and XML Representation

Property Mapping
The actual value of theessagelLabel attribute information item if any; otherwise
{message the {message label} property of the message with same {direction} from the {mes$age
label} exchange pattern} of the Interface Operation component, provided there is exactly one
such message; otherwise it is an error.
L If the [local name] of thelement information itemisi nput then "in", else if the [local
{direction} . . . e
name] of theslement information itemis out put then "out".
{message If the el enent attribute information itemis present and its value is a QName, then
content #element. Otherwise the actual value of taeenent attribute information item, if any,
model} otherwise empty.
If the el enent attribute information item is present and its value is a QName, then|the
element declaration from the {element declarations} propef/Jof The Definitions|
[p.11] resolved to by the value of takenent attribute information item,
{element} - . . . .
otherwise empty. It is an error for theenent attribute information item to have a
value and for it to not resolve to a global element declaration from the {element
declarations} property {&.1.1 T he Definitions Component] [p.11] .
The set of Feature components corresponding tbelé ur e element information
{features} : . : :
items in [children], if any.
: The set of Property components corresponding tpttimper t y element information
{properties} |. . : .
items in [children], if any.

2.6 Fault Reference

2.6.1 The Fault Reference Component

A Fault Reference component associates a defined type, specified by an Interface Fault component, to a
fault message exchanged in an operation.

A message exchange pattern defines a set of placeholder messages that participate in the pattern and
assigns them unique message labels within the pattern (e.g. 'In’, 'Out’). The purpose of a Fault Reference
component is to associate an actual message type (XML element declaration or some other declaration
(seq3.2 Using Other Schema L anguageq [p.72] ) for message content, as specified by an Interface Fault
component) with a fault message occurring in the pattern. In order to identify the fault message it
describes, the Fault Reference component uses the message label of the message the fault is associated
with as a key.

The companion specificatiofSDL 2.0 Predefined Extensiond[p.85] ] defines twdfault patterns that a
given message exchange pattern may use. For the datti+replaces-message, the message that the
fault relates to identifies the messag®lace of which the declared fault message will occur. Thus, the
fault message will travel in treame direction as the message it replaces in the pattern. For the pattern
message-triggers-fault, the message that the fault relates to identifies the message after which the
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indicated fault may occur, in the opposite direction of the referred to message. That is, the fault message
will travel in theopposite direction of the message it comes after in the pattern.

More than one Fault Reference component may refer to the same message label. This allows one to
indicate that there is more than one type of fault that is related to that message.

The properties of the Fault Reference component are as follows:

{fault reference} REQUIRED. An Interface Fault component in the {faults} property of the parent
Interface Operation component’s parent Interface component. Identifying the Interface Fault
component therefore indirectly defines the actual content or payload of the fault message.

{message label} REQUIRED. #vsdls:NCName as defined bj.15.3 NCName Typg [p.66] . This

property identifies the message this fault relates to among those defined in the {message exchange
pattern} property of the Interface Operation component it is contained within. The value of this
property MUST match the name of a placeholder message defined by the message exchange pattern.

{direction} REQUIRED. Awsdls:Token with one of the values or out, indicating whether the fault

is coming to the service or going from the service, respectively. The direction MUST be consistent
with the direction implied by the fault rule used in the message exchange pattern of the operation. For
example, if the fault ruléault-replaces-message is used, then a fault which refers to an outgoing
message would have a {direction} property valueuif On the other hand, if the fault rule
message-triggers-fault is used, then a fault which refers to an outgoing message would have a
{direction} property value ofn as the fault travels in the opposite direction of the message.

{features} OPTIONAL. A set of Feature components.

{properties} OPTIONAL. A set of Property components.

2.6.2 XML Representation of Fault Reference Component

<definitions>
<interface>

<oper ati on>
<i nfault
ref ="xs: QNane"
messagelabel =" xs: NCName" ? >
<docunentation />?
[ <feature /> | <property /> ]*
</infaul t>*
<out faul t
ref ="xs: QNane"
messagelabel =" xs: NCName" ? >
<docunentation />?
[ <feature /> | <property /> ]*
</ out f aul t >*
</ operati on>

</interface>
</definitions>
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The XML representation for a Fault Reference component ésement infor mation item with the
following Infoset properties:

® Aflocal name] ofi nfaul t orout faul t
® A [namespace name] of "http://www.w3.0rg/2004/08/wsdl"

® One or morattribute information items amongst its [attributes] as follows:

O A REQUIREDr ef attribute information item as described below [R6.2.1 ref attributg
[[nformation item with infault, or outfault [owner]|[p.37] .

O An OPTIONAL nessagelabel attribute information item as described below
[messagel abel attribute infor mation item with infault, or outfault [owner]|[p.38] .

If the {message exchange pattern} of the Interface Operation component has only one message
with a given value for {direction}, theessagelLabel attribute information itemis optional

for the XML representation of any Fault Reference component with the same value for
{direction} (if the fault pattern of the {message exchange patternfaglt-replaces-message) or

of any Fault Reference component with the opposite value for {direction} (fatihepattern is
message-triggers-fault).

O Zero or more namespace qualifigtribute information items. The [namespace name] of such
attribute information items MUST NOT be "http://www.w3.0rg/2004/08/wsdl".

® Zero or moreslement information item amongst its [children], in order, as follows:

1. An OPTIONALdocunent at i on element information item (seg5. Documentation|[p.77] ).

2. Zero or morelement information items from among the following, in any order:

O Zero or mord eat ur e element information items|2.7.2 XML Representation of Feature|

[p.41]

O Zero or morepr oper t y element information items|2.8.2 XML Representation of
[Property Component|[p.44]

O Zero or more namespace-qualifiddment information items amongst its [children]. The
[namespace name] of sudement information items MUST NOT be
"http://Iwww.w3.0rg/2004/08/wsdl".

2.6.2.1r ef attributeinformation itemwith i nfaul t , or out f aul t [owner]

Ther ef attribute information item refers to a fault component.

Ther ef attribute information item has the following Infoset properties:
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® A [local name] ofr ef
® A [namespace name] which has no value
The type of thd aul t attribute information item is xs: QName.
2.6.2.2messagelabel attributeinformation itemwithi nfaul t , or out f aul t [owner]

Thenessagelabel attribute information item identifies the message in the message exchange pattern
of the givenoper at i on element information item to which this fault is related to.

Thenmessagelabel attribute information item has the following Infoset properties:
® A [local name] ofressagelabel
® A [namespace name] which has no value

The type of theressagelabel attribute information item is xs: NCName.

2.6.3 Mapping Fault Reference’'s XML Representation to Component Properties

The mapping between the properties of the Fault Reference componghé.(séde Fault Reference|
[p.35] ) and the XML Representation of the message refesbement information item (see
[2.6.2 XML Representation of Fault Reference Component|[p.36] ) is as described in Table P-7 [p.38] .

Table 2-7. Mapping between Fault Reference Component Properties and XML Representation

Property Mapping
{fault . : .
The actual value of theef attribute information item
reference}
The actual value of theessagelLabel attribute information item if any; otherwise the
{message label} property of the message with the same {direction} from the {message
exchange pattern} of the Interface Operation component, provided there is exactly pne
{message .
such message and tfaeilt pattern of the {message exchange pattern} is
label} i . .
fault-replaces-message; otherwise the {message reference} property of the message|with
the opposite {direction}, provided there is exactly one such message dadlthpattern
is message-triggers-fault; otherwise it is an error.
{direction} If the [local name] of thelement informationitemisi nf aul t then "in", else if the
[local name] of thedement information itemis out f aul t then "out".
The set of Feature components corresponding tbelae ur e element information items
{features} |. . .
in [children], if any.
{properties} The sgt of I_Droperty components corresponding tpitioger t y element information
items in [children], if any.
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2.7 Feature

2.7.1 The Feature Component

A feature component describes an abstract piece of functionality typically associated with the exchange of
messages between communicating parties. Although WSDL poses no constraints on the potential scope of
such features, examples might include "reliability”, "security"”, "correlation”, and "routing". The presence

of a feature component in a WSDL description indicates that the service supports the feature and may
require a requester agent that interacts with the service to use that feature. Each Feature is identified by its

URI.

The properties of the Feature component are as follows:

e {name} REQUIRED. Awsdls:anyURI as defined i2.15.4 anyURI Typ¢ [p.66] . This URI MUST
be absolute as defined f¥ETF RFC 2396 [p.84] ]. This URI SHOULD be dereferenceable to a
document that directly or indirectly defines the meaning and use of the Feature that it identifies.

e {required} REQUIRED. Awsdis:boolean value as defined h3.15.6 boolean Typg [p.66] . If the
value of this property igue, then the requester agent MUST use the Feature that is identified by the
{name} URI. Otherwise, the requester agent MAY use the Feature that is identified by the {name}
URI. In either case, if the requester agent does use the Feature that is identified by the {name} URI,
then the requester agent MUST obey all semantics implied by the definition of that Feature.

2.7.1.1 Feature Composition M odel

The set of features which are required or available for a given component consists of the combined set of
ALL feature declarations applicable to that component. A feature is applicable to a component if:

® it is asserted directly within that component, or
® itis asserted in a containing component, or
® itis asserted in a component referred to by the current component.

If a given feature is asserted at multiple locations, then the value of that feature at a particular component
is that given by the nearest assertion in lexical scoping order. Following these rules, the set of features
applicable at each component are as follows:

® Interface component: all features asserted within the interface component.

® |Interface Fault component: all features asserted within the interface fault component and those within
the parent interface component.

e |[nterface Operation component: all features asserted within the interface operation component and
those within the parent interface component.
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e Message Reference component: all features asserted within the message reference component, those
within the parent interface operation component and those within its parent interface component.

e Binding component: all features asserted within the binding component and those within the interface
component referred to by the binding component (if any).

® Binding Fault component: all features asserted within the binding fault component, those within the
parent binding component and those within the interface component referred to by the binding component

(if any).

® Binding Operation component: all features asserted within the binding operation component, those
within the parent binding component and those within the interface component referred to by the binding
component (if any).

® Binding Message Reference component: all features asserted within the binding message reference
component, those within the parent binding operation component, those within its parent binding
component and those within the interface component referred to by the binding component (if any).

2.7.1.1.1 Example of Feature Composition M odel

In the following example, théeposi t Funds operation on thBankSer vi ce has to be used with the
| SOO001 , thenot ari zat i on and thesecur e- channel features; they are all in scope. The fact
that thenot ar i zat i on feature is declared both in the operation and in the binding has no effect.

<definitions target Nanmespace="http://exanpl e. conf bank"
xm ns: nsl="http://exanpl e. conf bank" >
<i nterface nane="nsl: Bank">
<l-- Al inplementations of this interface nmust be secure -->
<feature uri="http://exanpl e.coni secure-channel "
requi red="true"/>

<oper ati on nane="w t hdr awFunds" >

<l-- This operation nust have ACI D properties -->

<feature uri="http://exanpl e.conitransaction”

requi red="true"/>

</ oper ati on>
<oper ati on nane="deposit Funds" >
<!-- This operation requires notarization -->
<feature uri="http://exanpl e.conl notarization”
requi red="true"/>

</ oper ati on>
</interface>

<bi ndi ng nanme="ns1: BankSOAPBI ndi ng" >
<l-- This particular binding requires |SC001
conpliance to be verifiable -->
<feature uri="http://exanple.conl | SO9001"
requi red="true"/>
<!-- This binding also requires notarization -->
<feature uri="http://exanpl e.con notarization”
requi red="true"/>
</ bi ndi ng>
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<servi ce nane="nsl: BankService"
i nterface="tns: Bank">
<endpoi nt bi ndi ng="ns1: BankSOAPBi ndi ng" >

</ endpoi nt >
</ service>
</definitions>

2.7.2 XML Representation of Feature Component

<feature
uri="xs:anyURl "
requi red="xs: bool ean"? >
<docunent ation />?
</feature>

The XML representation for a Feature component id@ment information item with the following
Infoset properties:

® Alocal name] off eat ure
® A [namespace name] of "http://www.w3.0rg/2004/08/wsdl"

® One or moraattribute information items amongst its [attributes] as follows:

O A REQUIREDur i attribute information item as described below [h7.2.1 uri attribute
[[nformation item with feature Jowner] [p.41] .

O An OPTIONAL r equi r ed attribute information item as described below [ 7.2.2 required|
[attribute information item with feature [owner]|[p.42] .

O Zero or more namespace qualifigttribute information items. The [namespace name] of such
attribute information items MUST NOT be "http://www.w3.0rg/2004/08/wsdl".

® Zero or moreelement information items amongst its [children], in order as follows:

1. An OPTIONALdocunent at i on element information item (seg5. Documentation|[p.77] ).

2. Zero or more hamespace-qualifedement information items. The [namespace name] of such
element information items MUST NOT be "http://www.w3.0rg/2004/08/wsdl".

2.7.21uri attributeinformation item with f eat ur e [owner]
Theur i attribute information item specifies the URI of the feature.
Theur i attribute information item has the following Infoset properties:

® Alocal name] ofuri
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® A [namespace name] which has no value
The type of thaur i attribute information itemisxs: anyURI .
2.7.2.2r equi r ed attribute information item with f eat ur e [owner]

Ther equi r ed attribute information item specifies whether the use of the feature is mandatory or
optional.

Ther equi r ed attribute information item has the following Infoset properties:
® A [local name] ofr equi r ed
® A [namespace name] which has no value

The type of the equi r ed attribute information itemis xs: bool ean .

2.7.3 Mapping Feature’'s XML Representation to Component Properties

The mapping between the properties of the Feature compone@t{deEhe Feature Component|[p.39]
) and the XML Representation of theat ur e element information item (seq2.7.2 XML
[Representation of Feature Component|[p.41]) is as described [in Table P-8 [p.42] .

Table 2-8. Mapping between Feature Component Properties and XML Representation

Property Mapping

{name} The actual value of ther i attribute information item

{required} | The actual value of threequi r ed attribute information item if present, otherwise "false]".

2.8 Property
2.8.1 The Property Component

A "property" in the Features and Properties architecture represents a named runtime value which affects
the behaviour of some aspect of a Web service interaction, much like an environment variable. For
example, a reliable messaging SOAP module may specify a property to control the number of retries in the
case of network failure. WSDL documents may specify the value constraints for these properties by
referring to a Schema type, or by specifying a particular value. Properties, and hence property values, can
be shared amongst features/bindings/modules, and are named with URIs precisely to allow this type of
sharing.

The properties of the Property component are as follows:

e {name} REQUIRED. Awsdis:anyURI as defined i2.15.4 anyURI Typdg[p.66] . This URI MUST
be absolute as defined f¥ETF RFC 2396 [p.84] ]. This URI SHOULD be dereferenceable to a
document that directly or indirectly defines the meaning and use of the Property that it identifies.
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e {required} REQUIRED. Awsdis:boolean value as defined h3.15.6 boolean Typg [p.66] . If the
{required} property igrue, then the requester agent MUST use the Property that is identified by the
{name} URI. Otherwise, the requester agent MAY use the Property that is identified by the {name} URI.
In either case, if the requester agent does use the Property that is identified by the {name} URI, then the
requester agent MUST obey all semantics implied by the definition of that Property.

e {value constraint} OPTIONAL. A type definition constraining the value of the property, or the token
#value if the {value} property is not empty.

e {value} OPTIONAL. The value of the property, an ordered list of child information items, as
specified by the [children] property efement information items in [XML Information Set|[p.85] ].

If a type system not based upon the XML Infoset is in use (as consid@&dising Other Schema]

[p.72] ) then additional properties would need to be added to the Property Component (along
with extensibility attributes to its XML representation) to allow using such a type system to describe
values and constraints for properties.

2.8.1.1 Property Composition Model

At runtime, the behavior of features, (SOAP) modules and bindings may be affected by the values of
in-scope properties. Properties combine into a virtual "execution context" which maps property names
(URISs) to constraints. Each property URI MAY therefore be associated with AT MOST one property
constraint for a given interaction.

The set of properties which are required or available for a given component consists of the combined set
of ALL property declarations applicable to that componment. A property is applicable to a component if:

® it is asserted directly within that component, or
® itis asserted in a containing component, or
® itis asserted in a component referred to by the current component.

If a given property is asserted at multiple locations, then the value of that property at a particular
component is that given by the nearest assertion in lexical scoping order. Following these rules, the set of
properties applicable at each component are as follows:

e Interface component: all properties asserted within the interface component.

e |Interface Fault component: all properties asserted within the interface fault component and those
within the parent interface component.

e |Interface Operation component: all properties asserted within the interface operation component and
those within the parent interface component.

e Message Reference component: all properties asserted within the message reference component,
those within the parent interface operation component and those within its parent interface
component.
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Binding component: all properties asserted within the binding component and those within the
interface component referred to by the binding component (if any).

Binding Fault component: all properties asserted within the binding fault component, those within the
parent binding component and those within the interface component referred to by the binding component

(if any).

Binding Operation component: all properties asserted within the binding operation component, those
within the parent binding component and those within the interface component referred to by the binding
component (if any).

Binding Message Reference component: all properties asserted within the binding message reference
component, those within the parent binding operation component, those within its parent binding
component and those within the interface component referred to by the binding component (if any).

Note that, in the text above, "property constraint” (or, simply, "constraint") is used to mean EITHER a
constrai nt inside a property component ORal ue , sinceval ue may be considered a special case
of constrai nt .

2.8.2 XML Representation of Property Component

<property
uri="xs:anyURl "
requi r ed="xs: bool ean"? >
<docunentation />?
[ <value /> | <constraint />1]7?
</ property>

The XML representation for a Property component islament information item with the following
Infoset properties:

® A local name] ofpr operty
® A [namespace name] of "http://www.w3.0rg/2004/08/wsdl"

e One or moraittribute information items amongst its [attributes] as follows:

O A REQUIREDur i attributeinformation item as described below [h8.2.1 uri attributg
[information item with property [owner]|[p.45] .

O An OPTIONAL r equi r ed attribute information item as described below [8.2.2 requir ed|
[attribute infor mation item with property [owner ]| [p.45] .

O Zero or more namespace qualifigitribute information items. The [namespace name] of such
attribute information items MUST NOT be "http://www.w3.0rg/2004/08/wsdI".

® One or moreslement information items amongst its [children], in order as follows:
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1. An OPTIONALdocunent at i on element information item (sed5. Documentation|[p.77] ).

2. One OPTIONAL€g ement information item from among the following:

O A val ue eement information item as described {8.8.2.3 value element infor mation|
[tem with property [parent]|[p.45]

O A constrai nt edementinformation item as described [8.8.2.4 constraint e ement|
[information item with property [parent]| [p.46]

3. Zero or more namespace-qualifeéement information items amongst its [children]. The
[namespace name] of suelement information items MUST NOT be
"http://www.w3.0rg/2004/08/wsdl".

2.8.2.1uri attributeinformation item with pr operty [owner]

Theur i attribute information item specifies the URI of the property. It has the following Infoset
properties:

® Alocal name] ofuri
® A [namespace name] which has no value
The type of thaur i attribute information itemisxs: anyURI .
2.8.2.2r equi r ed attribute information item with pr oper t y [owner]
Ther equi r ed attribute information item specifies whether use of the property is mandatory or optional.
Ther equi r ed attribute information item has the following Infoset properties:
® A local name] ofr equi r ed
® A [namespace name] which has no value
The type of the equi r ed attribute information itemis xs: bool ean .

2.8.2.3val ue eement information item with pr operty [parent]

<property>
<val ue>
Xs: anyType
</ val ue>
</ property>

Theval ue eement information item specifies the value of the property. It has the following Infoset
properties:
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® A [local name] ofval ue
® A [namespace name] of "http://www.w3.0rg/2004/08/wsdl"
The type of theval ue element informationitemisxs: anyType .

2.8.24 constrai nt element information item with pr operty [parent]
<property>

<constraint>

Xs: QName
</ constraint>
</ property>

Theconst r ai nt element information item specifies a constraint on the value of the property. It has the
following Infoset properties:

® A [local name] ofconst r ai nt
® A [namespace name] of "http://www.w3.0rg/2004/08/wsdl"

The type of the&onst r ai nt attribute information itemis xs: QNarne .
2.8.3 Mapping Property’s XML Representation to Component Properties

The mapping between the properties of the Property componej2§de€he Property Component|
[p.42] ) and the XML Representation of theoper t y element information item (sedg2.8.2 XML

[Representation of Property Component|[p.44] ) is as described|in Table P-9 [p.46] .

Table 2-9. Mapping between Property Component Properties and XML Representation

Property Mapping
{name} The actual value of ther i attribute information item.
. The actual value of theequi r ed attribute information item if present, otherwise
{required} " "
false".
(value If the const r ai nt element information item is present, the type definition referred t¢

by the value of thiglement information item. Otherwise, if theval ue element

constraint} information item is present, the toketvalue, otherwise empty.

The value of the [children] property of thal ue element information item, if that

{value} element is present, otherwise empty.
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2.9 Binding
2.9.1 The Binding Component

A Binding component describes a concrete message format and transmission protocol which may be used

to define an endpoint (sRel4 Endpoint] [p.62] ). That is, a Binding component defines the
implementation details necessary to accessing the service.

Binding components can be used to describe such information in a re-usable manner for any interface or
specifically for a given interface. Furthermore, binding information MAY be specified on a per-operation
basis (seR.11.1 The Binding Operation Component|[p.53] ) within an interface in addition to across all
operations of an interface.

If a Binding component specifies any operation-specific binding details (by including Binding Operation
components) or any fault binding details (by including Binding Fault components) then it MUST specify
an interface the Binding component applies to, so as to indicate which interface the operations come from.

Conversely, a Binding component which omits any operation-specific binding details and any fault
binding details MAY omit specifying an interface. Binding components that do not specify an interface
MAY be used to specify operation-independent binding details for Service components with different
interfaces. That is, such Binding components are reusable across one or more interfaces.

No concrete binding details are given in this specification. The companion specifi¢é&ioh,(Version

2.0): Bindings [WSDL 2.0 Bindingd [p.85] ] defines such bindings for SOAP 1[@0AP 1.2 Part 1]

[Messaging FrameworK [ p.86] ] and HTTP[[ETE RFC 261§|[p.86] ]. Other specifications MAY define
additional binding details. Such specifications are expected to annotate the Binding component (and its
sub-components) with additional properties and specify the mapping between those properties and the
XML representation.

A Binding component which defines bindings for an Interface component MUST define bindings for all
the operations of that Interface component. The bindings may occur via defaulting rules which allow one
to specify default bindings for all operations (see, for exarfWe#L 2.0 Bindingd [p.85] ]) or by directly

listing each Operation component of the Interface component and defining bindings for them. Thus, it is
an error for a Binding component to not define bindings for all the Operation components of the Interface
component for which the Binding component purportedly defines bindings for.

Bindings are named constructs and can be referred to by QNarfel&eName resolution| [p.68] ).
For instance, Endpoint components refer to bindings in this way.

The properties of the Binding component are as follows:

o {name} REQUIRED. Awsdls:NCName as defined bj2.15.3 NCName Typ¢g [p.66] .

e {target namespace} REQUIRED. Wsdis:anyURI as defined i{2.15.4 anyURI Typ¢g[p.66] .

o {interface} OPTIONAL. An Interface component indicating the interface for which binding
information is being specified.
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e {type} REQUIRED. Awsdis:anyURI as defined bf2.15.4 anyURI Typ€ [p.66] . This URI MUST
be absolute as defined f¥ETF RFC 2396 [p.84] ]. The value of this URI indicates what kind of
concrete binding details are contained within this Binding component. Specifications (§AGDak [
[2.0 Bindingd[p.85] ] ) that define such concrete binding details MUST specify appropriate values for
this property. The value of this property MAY be the namespace name of the extension elements or
attributes which define those concrete binding details.

e {faults} OPTIONAL. A set of Binding Fault components.

e {operations} OPTIONAL. A set of Binding Operation components.
e {features} OPTIONAL. A set of Feature components.

o {properties} OPTIONAL. A set of Property components.

For each Binding component in the {bindings} property of a definitions container, the combination of
{name} and {target namespace} properties must be unique.

2.9.2 XML Representation of Binding Component

<definitions>
<bi ndi ng
name="xs: NCNane"
interface="xs: QNane"?
type="xs:anyURl " >
<docunentation />?
[ <fault /> | <operation /> | <feature /> | <property /> ]*
</ bi ndi ng>
</definitions>

The XML representation for a Binding component issi@ment information item with the following
Infoset properties:

® A local name] obi ndi ng
® A [namespace name] of "http://www.w3.0rg/2004/08/wsdl"

® One or morettribute information items amongst its [attributes] as follows:

O A REQUIREDnNane attribute information item as described below [©9.2.1 name attributg
[[information item with binding [owner]|[p.49] .

O An OPTIONALI nt er f ace attribute information item as described below [19.2.2 interfaced
[attribute infor mation item with binding Jowner] [p.49] .

O An REQUIREDt ype attribute information item as described below [19.2.3 type attributg
[information item with binding [owner]|[p.50] .
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O Zero or more namespace qualifigtttibute information items. The [namespace name] of such
attribute information items MUST NOT be "http://www.w3.0rg/2004/08/wsdl".

® Zero or moreelement information items amongst its [children], in order, as follows:

1. An OPTIONALdocunent at i on element information item (seg5. Documentation|[p.77] ).

2. Zero or morelement information items from among the following, in any order:

O Zero or mord aul t element information items (se¢2.10.2 XML Representation of
[Binding Fault Component|[p.52] ).

O Zero or moreoper at i on element information items (se¢2.11.2 XML Representation of]
[Binding Operation Component]|[p.54] ).

O Zero or mord eat ur e element information items (seg2.7.2 XML Representation of]
[Feature Component|[p.41] ).

O Zero or morepr oper t y element information items (se¢2.8.2 XML Representation of]
[Property Component|[p.44] ).

O Zero or more namespace-qualifiddment information items. The [namespace name] of
suchelement information items MUST NOT be "http://www.w3.0rg/2004/08/wsdlI". Such
element information items are considered to be binding extension elemenf2@ee]
[Binding extension elementg[p.50] ).

2.9.2.1 nane attribute information item with bi ndi ng [owner]

Thenane attribute information item together with theé ar get Nanmespace attribute information item
of thedef i ni ti ons element information item forms the QName of the binding.

Thenane attribute information item has the following Infoset properties:
® A [local name] ofnane
® A [namespace name] which has no value
The type of thenane attribute information item is xs:NCName.
2.9.2.2i nt er f ace attribute information item with bi ndi ng [owner]
Thei nt er f ace attribute information item refers, by QName, to an Interface component.
Thei nt er f ace attribute information item has the following Infoset properties:

® Alocal name] ofi nt erf ace
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® A [namespace name] which has no value
The type of thé nt er f ace attribute information item is xs: QName.
2.9.2.3t ype attribute information item with bi ndi ng [owner]

Thet ype attribute information item identifies the kind of binding details contained in the Binding
component.

Thet ype attribute information item has the following Infoset properties:
® A [local name] oft ype
® A [namespace name] which has no value

The type of the ype attribute information item is xs:anyURI.

2.9.2.4 Binding extension el ements

Binding extension elements are used to provide information specific to a particular binding. The semantics
of suchelement information items are defined by the specification for thesament information items.

Such specifications are expected to annotate the Binding component with additional properties and specify
the mapping between those properties and the XML representation.

2.9.3 Mapping Binding's XML Representation to Component Properties

The mapping between the properties of the Binding componerf2.gsgd he Binding Component|
[p.47] ) and the XML Representation of thiendi ng element information item (seg2.9.2 XML
[Repr esentation of Binding Component]|[p.48] ) is as described 10 [p.50] .
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Table 2-10. Mapping between Binding Component Properties and XML Representation

Property Mapping
{name} The actual value of theane attribute information item
{target The actual value of thear get Nanespace attribute information item of the
namespace} [parent]def i ni ti ons element information item.

{interface}

The Interface component resolved to by the actual value ofither f ace attribute
information item, if any.

{type}

The actual value of theype attribute information item.

{faults}

The set of Binding Fault components corresponding td ¢he t element
information items in [children], if any.

{operations}

The set of Binding Operation components corresponding togheat i on element
information items in [children], if any.

{features}

The set of Feature components corresponding tbehe¢ ur e element information
items in [children], if any.

{properties}

The set of Property components corresponding tpitioper t y element
information items in [children], if any.

2.10 Binding Fault
2.10.1 The Binding Fault Component

A Binding Fault component describes a concrete binding of a particular fault within an interface to a
particular concrete message format. A particular fault of an interface is uniquely identified by the target

namespace of the interface and the name of the fault within that interface.

Note that the fault does not occur by itself - it occurs as part of a message exchange as defined by an
Interface Operation component (and its binding counterpart the Binding Operation component). Thus, the
fault binding information specified in a Binding Fault component describes how faults that occur within a

message exchange of an operation will be formatted.

The properties of the Binding Fault component are as follows:

e {fault reference} REQUIRED. An Interface Fault component in the {faults} property of the Interface

component identified by the {interface} property of the parent Binding component. This is the
Interface Fault component for which binding information is being specified.

o {features} OPTIONAL. A set of Feature components.

e {properties} OPTIONAL. A set of Property components.
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For each Binding Fault component in the {faults} property of a Binding component, the {fault reference}
property MUST be unique. That is, one cannot define multiple bindings for the same fault within a given
Binding component.

2.10.2 XML Representation of Binding Fault Component

<definitions>
<bi ndi ng>
<faul t
ref ="xs: QNane" >
<docunent ati on />?
[ <feature /> | <property /> ]*
</fault>
</ bi ndi ng>
</definitions>

The XML representation for a Binding Fault component islament information item with the following
Infoset properties:

® A local name] off aul t
® A [namespace name] of "http://www.w3.0rg/2004/08/wsdl"

® One or moraattribute information items amongst its [attributes] as follows:

O A REQUIREDTr ef attribute information item as described below [R110.2.1 ref attributg
[infor mation item with fault Jowner] [p.53] .

O Zero or more namespace qualifittibute information items. The [namespace name] of such
attribute information items MUST NOT be "http://www.w3.0rg/2004/08/wsdI".

® Zero or moreslement information item amongst its [children], in order, as follows:

1. An OPTIONALdocunent at i on element information item (sed5. Documentation|[p.77] ).

2. Zero or morelement information items from among the following, in any order:

O Zero or mord eat ur e element information items|2.7.2 XML Representation of Feature|

[p.41]

O Zero or morepr oper t y element information items|2.8.2 XML Representation of
[Property Component|[p.44]

O Zero or more namespace-qualifiddment information items amongst its [children]. The
[namespace name] of suelement information items MUST NOT be
"http://www.w3.0rg/2004/08/wsdl". Suatiement information items are considered to be
binding fault extension elements as described belowW236.2 Binding Fault extension |

[efementd [p.53] ).
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2.10.2.1r ef attributeinformation item with f aul t [owner]

Ther ef attribute information item has the following Infoset properties:
® A [local name] ofr ef
® A [namespace name] which has no value

The type of the ef attribute information item is xs:QName.

2.10.2.2 Binding Fault extension elements

Binding Fault extension elements are used to provide information specific to a particular fault in a binding.
The semantics of suahement information items are defined by the specification for thesament

information items. Such specifications are expected to annotate the Binding Fault component with
additional properties and specify the mapping between those properties and the XML representation.

2.10.3 Mapping Binding Fault’s XML Representation to Component Properties

The mapping between the properties of the Binding Fault compone[®18€eT he Binding Fault |
[Component][p.51] ) and the XML Representation of thaul t element information item (seq2.10.2
[XML Representation of Binding Fault Component][p.52] ) is as described 11 [p.53].

Table 2-11. Mapping between Binding Fault Component Properties and XML Representation

Property M apping
{fault . . .
The actual value of theef attribute information item.
reference}
The set of Feature components corresponding tbehe ur e element information
{features} : . . .
items in [children], if any.
{properties} The set of Property components corresponding tpitloper t y element information

items in [children], if any.

2.11 Binding Operation
2.11.1 The Binding Operation Component

The Binding Operation component describes the concrete message format(s) and protocol interaction(s)
associated with a particular interface operation for a given endpoint. A particular operation of an interface
is uniquely identified by the target namespace of the interface and the name of the operation within that
interface.

The properties of the Binding Operation component are as follows:
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e {operation reference} REQUIRED. An Interface Operation component in the {operations} property
of the Interface component identified by the {interface} property of the parent Binding component.
This is the Interface Operation component for which binding information is being specified.

o {message references} OPTIONAL. A set of Binding Message Reference components
e {features} OPTIONAL. A set of Feature components.
o {properties} OPTIONAL. A set of Property components.

For each Binding Operation component in the {operations} property of a Binding component, the
{operation reference} property MUST be unique. That is, one cannot define multiple bindings for the
same operation within a given Binding component.

2.11.2 XML Representation of Binding Operation Component

<definitions>
<bi ndi ng>
<operation
ref ="xs: QNane" >
<docunentation />?
[ <input /> | <output /> | <feature /> | <property /> ]*
</ operati on>
</ bi ndi ng>
</ definitions>

The XML representation for a Binding Operation component Eement infor mation item with the
following Infoset properties:

® A [local name] ofoper ati on
® A [namespace name] of "http://www.w3.0rg/2004/08/wsdl"

e One or moreittribute information items amongst its [attributes] as follows:

O A REQUIREDr ef attribute information item as described below [h11.2.1 ref attributdg
[(nformation item with operation [owner ]| [p.55] .

O Zero or more namespace qualifigitribute information items. The [namespace name] of such
attribute information items MUST NOT be "http://www.w3.0rg/2004/08/wsdI".

® Zero or moreslement information items amongst its [children], in order, as follows:

1. An OPTIONALdocunent at i on element information item (seg5. Documentation|[p.77] ).

2. Zero or morelement information items from among the following, in any order:

O Zero or mora nput element information items (se¢2.12 Binding M essage Refer encg
[p.56])
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O Zero or moreout put element information items (se¢2.12 Binding M essage Referencg
[p.56])

O Zero or mord eat ur e element information items (sed2.7.2 XML Representation of]
[Feature Component|[p.41])

O Zero or morepr oper t y element information items (se¢2.7.2 XML Representation of]
[Feature Component|[p.41] )

O Zero or more namespace-qualifiddment information items amongst its [children]. The
[namespace name] of suelement information items MUST NOT be
"http://www.w3.0rg/2004/08/wsdl". Suctiement information items are considered to be
binding operation extension elements as described belo.(Se22 Binding Oper ation|
[extension elementq [p.55] ).

2.11.2.1r ef attribute information item with oper at i on [owner]
Ther ef attribute information item has the following Infoset properties:
® A [local name] ofr ef
® A [namespace name] which has no value
The type of the ef attribute information item is xs: QName.
2.11.2.2 Binding Oper ation extension elements

Binding Operation extension elements are used to provide information specific to a particular operation in
a binding. The semantics of sudlement information items are defined by the specification for those

element information items. Such specifications are expected to annotate the Binding Operation component
with additional properties and specify the mapping between those properties and the XML representation.

2.11.3 Mapping Binding Operation’s XML Representation to Component Properties

The mapping between the properties of the Binding Operation compong@tl(séd he Binding
[Operation Component|[p.53] ) and the XML Representation of thyer at i on element information
item (sedq2.11.2 XML Representation of Binding Operation Component|[p.54] ) is as described in

Table 2-1P [p.55] .
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Table 2-12. Mapping between Binding Operation Component Properties and XML Representation

Property Mapping
{operation The actual value of theef attribute information item.
reference}
{messages The set of Binding Message Reference components corresponding tptlne and
references} out put element information items in [children], if any.
The set of Feature components corresponding tbelaé ur e element information
{features} , . : .
items in [children], if any.
{properties} _The set _of F_’roperty co_mponer_lts corresponding tptloper t y element
information items in [children], if any.

2.12 Binding M essage Refer ence
2.12.1 The Binding M essage Refer ence Component

A Binding Message Reference component describes a concrete binding of a particular message
participating in an operation to a particular concrete message format.

The properties of the Binding Message Reference component are as follows:

® {message label} OPTIONAL. Avsdls:NCName as defined bj2.15.3 NCName Typg [p.66] . The
value of this property identifies the role that the message for which binding details are being specified
plays in the {message exchange pattern} of the Interface Operation component being bound by the
containing Binding Operation component.

e {direction} REQUIRED. Awsdls. Token with one of the valueis or out indicating whether the
message is coming to the service or going from the service, respectively. The direction MUST be the
same as the direction of the message identified by the {message label} property in the {message
exchange pattern} of the Interface Operation component being bound by the containing Binding
Operation component.

e {features} OPTIONAL. A set of Feature components.
e {properties} OPTIONAL. A set of Property components.

For each Binding Message Reference component in the {message references} property of a Binding
Operation component, the {message label} property MUST be unique. That is, the same message cannot
be bound twice within the same operation.
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2.12.2 XML Representation of Binding M essage Refer ence Component

<definitions>
<bi ndi ng>
<operation>
<i nput
nmessagelabel =" xs: NCNanme" ? >
<docunentation />?
[ <feature /> | <property /> ]*
</input >
<out put
nmessagelabel =" xs: NCNanme" ? >
<docunentation />?
[ <feature /> | <property /> ]*
</ out put >
</ operati on>
</ bi ndi ng>
</ definitions>

The XML representation for a Binding Message Reference componeng!srant information item with
the following Infoset properties:

® A [local name] ofi nput orout put .
® A [namespace name] of "http://www.w3.0rg/2004/08/wsdl".
e One or moreittribute information items amongst its [attributes] as follows:

O An OPTIONAL nmessagelLabel attribute information item as described below [h12.2.
[messagelabel attribute information item with input or output [owner]|[p.58] .

If the {message exchange pattern} of the Interface Operation component being bound has only
one message with a given value for {direction}, thennthesagelLabel attribute information

itemis optional for the XML representation of the Binding Message Reference component with
that {direction}.

O Zero or more namespace qualifittibute information items. The [namespace name] of such
attribute information items MUST NOT be "http://www.w3.0rg/2004/08/wsdI".

® Zero or moreslement information item amongst its [children], in order, as follows:

1. An OPTIONALdocunent at i on element information item (sed5. Documentation|[p.77] ).

2. Zero or morelement information items from among the following, in any order:

O Zero or mord eat ur e element information items|2.7.2 XML Representation of Feature|

[p.41]

O Zero or morepr oper t y element information items|2.8.2 XML Representation of
[Property Component|[p.44]
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O Zero or more namespace-qualifiddment information items amongst its [children]. The
[namespace name] of sudement information items MUST NOT be
"http://www.w3.0rg/2004/08/wsdl". Suahement information items are considered to be
binding message reference extension elements as described bel@gid22Binding
[M essage Refer ence extension elementd [p.58] ).

2.12.2.1 messagelabel attributeinformation item with i nput or out put [owner]
ThenmessageLabel attribute information item has the following Infoset properties:
® Alocal name] ofressagelabel .
® A [namespace name] which has no value.
The type of theressagelLabel attribute information item is xs:NCName.
2.12.2.2 Binding M essage Refer ence extension elements

Binding Message Reference extension elements are used to provide information specific to a particular
message in an operation. The semantics of deofient information items are defined by the specification

for thoseelement information items. Such specifications are expected to annotate the Binding Message
Reference component with additional properties and specify the mapping between those properties and the
XML representation.

2.12.3 Mapping Binding M essage Reference’'s XML Representation to Component
Properties

The mapping between the properties of the Binding Message Reference compofzh?.(séé¢d
[Binding M essage Refer ence Component|[p.56] ) and the XML Representation of thiendi ng element
information item (seg2.12.2 XML Representation of Binding M essage Refer ence Component|[p.57] )
is as described [n Table 2}13 [p.58] .
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Table 2-13. Mapping between Binding Message Reference Component Properties and XML
Representation

Property Mapping

The actual value of theessagelLabel attribute information item if any; otherwise the
{message | {message label} property of the message with same {direction} from the {message
label} exchange pattern} of the Interface Operation component being bound, provided there is
exactly one such message; otherwise empty.

If the [local name] of thelement information itemisi nput then "in", else if the [local

{direction} name] of theslement information itemis out put then "out".
The set of Feature components corresponding tbealaé ur e element information items
{features} |. . .
in [children], if any.
{properties} The s_et of I_Dropert)_/ components corresponding tpitioper t y element information
items in [children], if any.
2.13 Service
2.13.1 The Service Component

A Service component describes a set of endpoint®2($¢&ndpoint|[p.62] ) at which a particular
deployed implementation of the service is provided. The endpoints thus are in effect alternate places at
which the service is provided.

Services are named constructs and can be referred to by QNaf@d$@Blame resolution| [p.68] ).

The properties of the Service component are as follows:

e {name} REQUIRED. Awsdls:NCName as defined bj2.15.3 NCName Typ¢g [p.66] .

e {target namespace} REQUIRED. wsdis:anyURI as defined i{2.15.4 anyURI Typ¢g[p.66] .

{interface} REQUIRED. An Interface component.

{endpoints} REQUIRED. A non-empty set of Endpoint components.

{features} OPTIONAL. A set of Feature components.
e {properties} OPTIONAL. A set of Property components.

For each Service component in the {services} property of a definitions container, the combination of
{name} and {target namespace} properties MUST be unique.
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2.13.2 XML Representation of Service Component

<definitions>
<service
name="xs: NCNane"
interface="xs: QNane" >
<docurent ation />?
<endpoi nt />+
[ <feature /> | <property /> ]*
</ service>
</definitions>

The XML representation for a Service component islament information item with the following
Infoset properties:

® A [local name] ofser vi ce
® A [namespace name] of "http://www.w3.0rg/2004/08/wsdl"

e Two or moreattribute information items amongst its [attributes] as follows:

O A REQUIREDnNane attribute information item as described below [h13.2.1 name attributg
[information item with service [owner]|[p.61] .

O A REQUIREDI nt er f ace attribute information item as described below [R113.2.2 inter facg
[attribute infor mation item with service Jowner]| [p.61] .

O Zero or more namespace qualifittibute information items. The [namespace name] of such
attribute information items MUST NOT be "http://www.w3.0rg/2004/08/wsdI".

e One or moreslement information item amongst its [children], in order, as follows:

1. An OPTIONALdocunent at i on element information item (sed5. Documentation|[p.77] ).

2. One or morelement information items from among the following, in any order:

O One or morendpoi nt element information items (se¢2.14.2 XML Representation of]
[Endpoint Component|[p.63]

O Zero or mord eat ur e and/orpr oper t 'y element information items (se¢2.7.2 XML
[Representation of Feature Component|[p.41] and2.8.2 XML Representation of
[Property Component|[p.44] , respectively).

O Zero or more namespace-qualifiddment information items amongst its [children]. The
[namespace name] of suelement information items MUST NOT be
"http://www.w3.0rg/2004/08/wsdl".

Note that the XML Schem&ML Schema: Sructureq[p.85] ] type of theelement information item

servi ce as defined in the WSDL schema MAY be used as the basis for defining new elements which

can be used as service references in message exchanges. To enable such reuse, the WSDL schema define
theattribute information item name as optional in the type of tleement information itemser vi ce ,
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while it is REQUIRED for theelement informationitemser vi ce as indicated above.

Note:

See the prime(WSDL 2.0 Primer|[p.87] ] for more information and examples.

2.13.2.1 nane attribute information item with ser vi ce [owner]

Thenane attribute information item together with theé ar get Namespace attribute information item
of thedef i ni ti ons element information item forms the QName of the service.

Thenane attribute information item has the following Infoset properties:
® A [local name] ofnane
® A [namespace name] which has no value
The type of thenane attribute information item is xs:NCName.
2.13.2.21 nt er f ace attribute information item with ser vi ce [owner]
Thei nt er f ace attribute information item identifies the interface that the service is an instance of.
Thei nt er f ace attribute information item has the following Infoset properties:
® Alocal name] ofi nterf ace
® A [namespace name] which has no value

The type of thé nt er f ace attribute information item is xs: QName..

2.13.3 Mapping Service's XML Representation to Component Properties

The mapping between the properties of the Service compone@I34€T he Ser vice Component]
[p.59] ) and the XML Representation of ther vi ce element information item (seq2.13.2 XML
[Representation of Service Component|[p.60] ) is as described 14 [p.61] .
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Table 2-14. Mapping between Service Component Properties and XML Representation

Property Mapping
{name} The actual value of theane attribute information item
{target The actual value of thear get Nanespace attribute information item of the

namespace} [parent]def i ni ti ons element information item

The Interface component resolved to by the actual value ofither f ace attribute

{interface} information item.

The Endpoint components corresponding togthdpoi nt element information

{endpoints} items in [children] if any.

The set of Feature components corresponding tbele ur e element information

{features} items in [children], if any.

{properties} _The s_et of Property components corresponding tpitioper t y element information
items in [children], if any.

2.14 Endpoint

2.14.1 The Endpoint Component
An Endpoint component defines the particulars of a specific endpoint at which a given service is available.
Endpoint components are local to a given Service component; they cannot be referred to by QName.

The properties of the Endpoint component are as follows:

e {name} REQUIRED. Awsdls:NCName as defined bj2.15.3 NCName Typ¢g [p.66] .

e {binding} REQUIRED. A named Binding component.

e {address} OPTIONAL. Awsdis:anyURI as defined bf2.15.4 anyURI Typ€ [p.66] . This URI
MUST be absolute as defined ¥ETF REC 2396 [p.84] ]. If present, the value of this attribute
represents the network address at which the service indicated by the parent Service component’s
{interface} property is offered via the binding referred to by the {binding} property.

e {features} OPTIONAL. A set of Feature components.
o {properties} OPTIONAL. A set of Property components.

For each Endpoint component in the {endpoints} property of a Service component, the {binding} property
(seqg2.14.1 The Endpoint Component|[p.62] ) MUST either be a Binding component with an unspecified
{interface} property (sef.9.1 The Binding Component][p.47] or a Binding component with an

{interface} property equal to the {interface} property of the Service component.
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For each Endpoint component in the {endpoints} property of a Service component, the {name} property
MUST be unique.

2.14.2 XML Representation of Endpoint Component

<definitions>
<servi ce>
<endpoi nt
name="xs: NCNane"
bi ndi ng="xs: QNane"
address="xs:anyURl "? >
<docunentation />?
[ <feature /> | <property /> ]*
</ endpoi nt >
</ service>+
</definitions>

The XML representation for a Endpoint component iglament information item with the following
Infoset properties:

® A [local name] ofendpoi nt .
® A [namespace name] of "http://www.w3.0rg/2004/08/wsdl".

® Two or moreattribute information items amongst its [attributes] as follows:

O A REQUIREDnNane attribute information item as described below [14.2.1 name attribute
[[infor mation item with endpoint [owner]| [p.64] .

O A REQUIREDDbI ndi ng attribute information item as described below [h14.2.2 binding
[attribute information item with endpoint [owner ]| [p.64] .

O An OPTIONAL addr ess attribute information item as described below [h14.2.3 addresq
[attribute infor mation item with endpoint [owner ]| [p.64] .

O Zero or more namespace qualifigttribute information items. The [namespace name] of such
attribute information items MUST NOT be "http://www.w3.0rg/2004/08/wsdl".

® Zero or moreslement information item amongst its [children], in order, as follows:

1. An OPTIONALdocunent at i on element information item (seg5. Documentation|[p.77] ).

2. Zero or morelement information items from among the following, in any order:

O Zero or mord eat ur e element information items|2.7.2 XML Representation of Feature|

[p.41]

O Zero or morepr oper t y element information items|2.8.2 XML Representation of
[Property Component|[p.44]
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O Zero or more namespace-qualifiddment information items amongst its [children]. The
[namespace name] of sudement information items MUST NOT be
"http://www.w3.0rg/2004/08/wsdl". Suahement information items are considered to be
endpoint extension elements as described belovi2($4€.4 Endpoint extension |

[elementd [p.64] ).

2.14.2.1 nane attribute information item with endpoi nt [owner]

Thenan® attribute information item together with the ar get Nanespace attribute information item
of thedef i ni ti ons element information item forms the QName of the endpoint.

Thenan® attribute information item has the following Infoset properties:
® A [local name] ofnane .
® A [namespace name] which has no value.
The type of thenane attribute information item is xs:NCName.
2.14.2.2 bi ndi ng attribute information item with endpoi nt [owner]
Thebi ndi ng attribute information item refers, by QName, to a Binding component
Thebi ndi ng attribute information item has the following Infoset properties:
® A [local name] obi ndi ng
® A [namespace name] which has no value
The type of thdi ndi ng attribute information item is xs: QName.
2.14.2.3 addr ess attribute information item with endpoi nt [owner]
Theaddr ess attribute information item specifies the address of the endpoint.
Theaddr ess attribute information item has the following Infoset properties:
® A [local name] ofaddr ess
® A [namespace name] which has no value
The type of theddr ess attribute information item is xs:anyURI.
2.14.2.4 Endpoint extension elements

Endpoint extension elements are used to provide information specific to a particular endpoint in a server.
The semantics of suahement information items are defined by the specification for thekament

information items. Such specifications are expected to annotate the Endpoint component with additional
properties and specify the mapping between those properties and the XML representation.
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2.14.3 Mapping Endpoint’s XML Representation to Component Properties

The mapping between the properties of the Endpoint compone([14e€leT he Endpoint Component]
[p.62] ) and the XML Representation of thedpoi nt element information item (seg2.14.2 XML

[Representation of Endpoint Component|[p.63] ) is as described 15 [p.65] .

Table 2-15. Mapping between Endpoint Component Properties and XML Representation

Property Mapping
{name} The actual value of theane attribute information item.
{binding} The Binding component resolved to by the actual value ditmeli ng attribute

information item.

{address} | The actual value of tlaeldr ess attribute information item if present, otherwise empty.

The set of Features components corresponding toehtur e element information items

{features} 1. rehidren], if any.

The set of Property components corresponding tpitlegper t y element information

{properties} o in [children, if any.

2.15 Definition of the Simple Types Used in the Component M odel

The component model uses a small set of predefined simple types, such as boolean, string, token. In order
to avoid introducing a dependency on any particular serialization of the component model, this
specification provides its own definition of those types, patterned [ Echema: Datatyped [p.85] ]

but independent of it. This allows processors to accept descriptions serialized using a mechanism that is

not compatible with)XML Schema: Datatypeq[p.85] ], such as XML 1. [p.87] ].

All types defined in this section are formally assigned to the
"http:/Iwww.w3.0rg/2004/08/wsdl-simple-types" namespace. All references to them in this specification
are made via qualified names that usevikdis prefix. It should be noted though that there is no schema
(in the sense oML Schema: Structured[p.85] ]) for that namespace, because the types defined here go
beyond the capabilities of XML Schema to describe.

The simple types defined in this specification are:
e wsdis:string
e wsdls: Token
o wsdis:NCName

e wsdls.anyURI
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o wsdls:QName
o wsdls:boolean
o wsdlsint

All types listed above are such that their value spaces are a superset of the value space of the type with the
same name defined by XML Scherp@L Schema: Datatyped[p.85] ]. In particular, the value space of
thewsdls:string type is a strict superset of the value spacesahftring, as shown by the one-character

string consisting exclusively of the #x0 character.

2.15.1 string Type

The value space of thesdls; string type consists of finite-length sequences of characters in the range
#x0-#x10FFFF inclusive, where a character is an atomic unit of text as specified by ISO/IEC 10646

[ISO/IEC 10644 [p.86] ] and Unicode[Unicodd [p.86] ].
2.15.2 Token Type

The value space of thvesdls: Token type is the subset of the value space ofatsbs: string type consisting
of strings that do not contain the line feed (#xA), tab (#x9) characters, that have no leading or trailing
spaces (#x20) and that have no internal sequences of two or more spaces.

2.15.3 NCName Type

The value space of thvesdls:NCName type is the subset of the value space ofitsbs: Token type
consisting of tokens that do not contain the space (#x20) and "’ characters.

2.15.4 anyURI Type

The value space of thvesdls;anyURI type consists of all Uniform Resource ldentifiers (URI) as defined

by [[ETF RFC 2396/[p.84] ] and amended bJfETF RFC 2732 [p.85] ].
2.15.5 QName Type

The value space of thvesdls: QName type consists of the set of 2-tuples whose first component is of type
wsdls:anyURI and whose second component is of type wsdls:NCName.

2.15.6 boolean Type
The value space of thvesdls:boolean type consists of the two distinct valuege andfalse.

2.15.7 int Type

The value space of thvesdls:int type consists of the infinite set {...,-2,-1,0,1,2,...} representing the
standard mathematical concept of the integer numbers.
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2.16 Equivalence of Components

Two component instances of the same type are considered equivalent if, for each property of the first
component, there is a corresponding property with an equivalent value on the second component, and the
second component has no additional properties.

Instances of properties of the same type are considered equivalent if their values are equivalent.

® For values of a simple type (3245 Definition of the Smple Types Used in the Component |
[p.65] ) this means that they contain the same values. For instance, two string values are
equivalent if they contain the same sequence of Unicode characters, as desdGbachutef]
[Model for the WWW [p.86] ]

® Values which are references to other components are considered equivalent when they refer to
equivalent components (as determined above).

e List-based values are considered equivalent if they have the same length and their elements at
corresponding positions are equivalent.

e Finally, set-based values are considered equivalent if they contain corresponding equivalent values,
without regard to order.

Extension properties which are not string values, sets of strings or references MUST describe their values’
equivalence rules.

Because different top-level components (e.g., Interface, Binding and Service) are required to have
different names, it is possible to determine whether two top-level components of a given type are
equivalent by examining their {name} and {target namespace} properties.

2.17 Symbol Spaces

This specification defines three symbol spaces, one for each top-level component type (Interface, Binding
and Service).

Within a symbol space, all qualified names (that is, the combination of {name} and {target namespace}
properties) are unique. Between symbol spaces, the combination of these two properties need not be
unique. Thus it is perfectly coherent to have, for example, a binding and an interface that have the same
name.

When XML Schema is being used as one of the type systems for a WSDL description, then six other
symbol spaces also exist, one for each of: global element declarations, global attribute declarations, named
model groups, named attribute groups, type definitions and key constraints, as def)Xed SgHema: |
[Structured[p.85] ]. Other type systems may define additional symbol spaces.

67



3. Types

2.18 QNameresolution

In its serialized form WSDL makes significant use of references between components. Such references are
made using the Qualified Name, or QName, of the component being referred to. QNames are a tuple,
consisting of two parts; a namespace name and a local name. For example, in the case of an Interface
component, the namespace name is represented by the {namespace name} property and the local name is
represented by the {name} property.

QName references are resolved by looking in the appropriate property of the Definitions component. For
example, to resolve a QName of an interface (as referred to bytlex f ace attribute information item
on a binding), the {interfaces} property of the Definitions component would be inspected.

If the appropriate property of the Definitions component does not contain a component with the required
QName then the reference is a broken reference. It is an error for a Definitions component to have such
broken references.

2.19 Comparing URIs

This specification uses absolute URIs to identify several components (for example, features and

properties) and components characteristics (for example, operation message exchange patterns and styles)
When such absolute URIs are being compared to determine equivalen2éqseguivalence of |

[p.67] ) the URIs MUST be compared character-by-character as indicale8GrJRI |

[EINDING [p.86] ].

3. Types

<definitions>
<types>
<docurent ation />?
[extension el ements]*
</types>
</definitions>

The content of messages and faults may be constrained using type system components. These constraints
are based upon a specific data model, and expressed using a particular schema language.

Although a variety of data models can be accommodated (through WSDL extensions), this specification
only defines a means of expressing constraints based upon the XML Ipfeietrifor mation Sef| [ p.85]

]. Furthermore, although a number of alternate schema languages can be used to constrain the XML
Infoset (as long as they support the semantics of either embedding or importing schema), this specification
only defines the use of XML SchenpéMIL Schema: Sructured[p.85] ], [XML Schema: Datatypeq[p.85]

1.

Specifically, the {element declarations} and {type definitions} properties of the Definitions component
are collections of imported and embedded schema components that describelfeattnformation
items.
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When extensions are used to enable the use of a non-Infoset data model, or a non-Schema constraint
language, the wsdl:required attribute information item MAY be used to require support for that extension.

Note:

Support for the W3C XML Schema Description Langu@Qdll Schema: Sructured[p.85] ],[XML]
[Schema: Datatypeq[p.85] ] is required of all processors.

The schema components contained in the {element declarations} prod2iylafhe Definitions]
[Component][p.11] provide the type system used for Message Reference and Interface Fault components.
Message Reference components indicate their structure and content by using the attaifdiéed

information itemsel enment , or for alternate schema languages in which these concepts do not map well,

by using alternativattribute information item extensions. Interface Fault components behave similarly.

Such extensions should define how they reference type system components. Such type system components
MAY appear in additional collection propertiesj2f.1 The Definitions Component| [p.11] .

The schema components contained in the {type definitions} propgy.afT he Definitions]

[p.11] provide the type system used for constraining the values of properties described by
Property components. Extensions in the formattyibute information items can be used to refer to
constraints (type definitions or analogous constructs) described using other schema languages or type
systems. Such components MAY appear in additional collection properjs. i he Definitions)|

[Component] [p.11] .

Thet ypes element information item encloses data type definitions, based upon the XML Infoset, used to
define messages and has the following Infoset properties:

® A local name] oft ypes .
® A [namespace name] of "http://www.w3.0rg/2004/08/wsdl".

® Zero or more namespace qualifigittibute information items in its [attributes] property. The
[namespace name] property of s@ttnibute information items MUST NOT be
http://iwww.w3.0rg/2004/08/wsdl

® Zero or moreslement information items amongst its [children] as follows:

O An OPTIONALdocunent at i on element information item (seg5. Documentation|[p.77] ) in
its [children] property.

O Zero or moreelement information items from among the following, in any order:
® Xs:inport elementinformation items
® xs: schema element information items

® Other namespace qualifietement information items whose namespace is NOT
http://www.w3.0rg/2004/08/wsdl
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3.1 Using W3C XML Schema Description Language

3.1 Using W3C XML Schema Description Language

XML Schema MAY be used as the schema language via import or embedding. Each method defines a
differentelement information item for use within & ypes element information item. All processors
MUST support XML Schema type definitions.

A WSDL description MUST NOT refer to XML Schema components in a given namespace unless an
xs: i mport and/orxs: schena statement for that namespace is present. That is, using the

Xs: i mport and/orxs: schena constructs is a hecessary condition for making XML Schema
components available to a WSDL description.

3.1.1 Importing XML Schema

Importing an XML Schema uses the syntax and semantics g&thienpor t mechanism defined by

XML Schema|KML Schema: Sructureq[p.85] ],[IXML Schema: Datatypeq[p.85] ], with some additional
restrictions. The schema components defined in the imported schema are available for reference by
QName (seR.18 ONameresolution][p.68] ). Note that only components defined in the schema itself and
components included by it vies: i ncl ude are available to WSDL. Specifically, components that the
schema imports vias: i nport are NOT available to WSDL.

A child element information item of thet ypes element information item is defined with the Infoset
properties as follows:

® A [local name] of "import".
® A [namespace name] of "http://www.w3.0rg/2001/XMLSchema".
® One or twoaattribute information items as follows:
O A REQUIREDnNanespace attribute information item as described below.
O An OPTIONALschemalLocat i on attribute information item as described below.
3.1.1.1 nanespace attribute information item

Thenanespace attribute information item defines the namespace of the element declarations and type
definitions imported from the referenced schema. The referenced schema MUST contain a

t ar get Nanmespace attribute information item on itsxs: schena element information item and the
values of these twattribute information items MUST be identical. It is an error to import a schema that
does not have taar get Nanmespace attribute information item on itsxs: schena e ement information

item. Such schemas must first be included (ugisgi ncl ude ) in a schema that contains a

t ar get Nanmespace attribute information item on itsxs: schena element information item, which can
then be either imported or inlined in the WSDL document.

Thenanespace attribute information item has the following Infoset properties:
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3.1 Using W3C XML Schema Description Language

® A [local name] of namespace

® A [namespace name] which has no value.
The type of themanespace attribute information item is xs:anyURI.
3.1.1.2schemaLocat i on attribute information item

TheschenaLocat i on attribute information item, if present, provides a hint to the processor as to
where the schema may be located. Caching and cataloging technologies may provide better information
than this hint. ThechemalLocat i on attribute information item has the following infoset properties:

® A [local name] of schemalocation.
® A [namespace name] which has no value.

The type of theschemalLocat i on attribute information item is xs:anyURI.

3.1.2 Embedding XML Schema

Embedding an XML schema uses the existing top-heselschemna element information item defined by
XML SchemalKML Schema: Structureq[p.85] ]. It may be viewed as simply cutting and pasting an
existing, stand-alone schema, to a location inside the ggeent information item.

The schema components defined in the embedded schema are available to WSDL for reference by QName
(sed2.18 ONameresolution|[p.68] ). Note that only components defined in the schema itself and
components included by it vies: i ncl ude are available to WSDL. Specifically components that the

schema imports vias: i nport are NOT available to WSDL.

Similarly, components defined in an embedded XML schema are NOT automatically made available to a
WSDL description that imported (usimgdl : i nport ) the description that embeds the schema4gke
[f[mporting Descriptiond [p.75] for more details). For this reason, it is recommended that XML schema
documents intended to be shared across several WSDL descriptions be placed in separate documents and
imported usings: i nport , rather than embedded inside a WSDL document.

Inside an embedded XML schema, e i nport andxs: i ncl ude element information items MAY
be used to refer to other XML schemas embedded in the same WSDL description, provided that an
appropriate value is specified for therhenmalLocat i on attribute information items. The semantics of
suchelement information items are governed solely by the XML Schema specificaidl] Schema: |

[Sructured[p.85] ].

Thexs: schema element information item has the following Infoset properties:
® A [local name] of schema.

® A [namespace name] of "http://www.w3.0rg/2001/XMLSchema".
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e A REQUIREDLt ar get Nanespace attribute information item, amongst its [attributes] as described
below.

e Additional OPTIONALattribute information items as specified for thes: scherma element
information item by the XML Schema specification.

® Zero or more chilegtlement information items as specified for thves: schemna el ement information
item by the XML Schema specification.

3.1.2.1t ar get Nanespace attribute information item

Thet ar get Nanespace attribute information item defines the namespace of the element declarations
and type definitions embedded in its [ownes]: schema element information item. WSDL modifies the
XML Schema definition of th&s: schema element information item to make thisattribute information
itemrequired. The ar get Nanespace attribute information item has the following infoset properties:

® A [local name] of targetNamespace.
® A [namespace name] which has no value.

The type of the ar get Nanmespace attribute information itemis xs:anyURI.

3.1.3 Referencesto Element Declarations and Type Definitions

Whether embedded or imported, the element declarations present in a schema may be referenced from a
Message Reference or Interface Fault component. Similarly, regardless of whether they are embedded or
imported, the type definitions present in a schema may be referenced from a Property component.

A named, globaks: el ement declaration may be referenced from ¢heenent attribute information
item of ani nput , out put orf aul t element information item. The QName is constructed from the
t ar get Nanespace of the schema and the value of treare attribute information item of the

xs: el ement element information item. An el enent attribute information item MUST NOT refer to a
globalxs: si nmpl eType orxs: conpl exType definition.

A named, globaks: si npl eType orxs: conpl exType declaration may be referenced from the
const rai nt attribute information item of pr oper t y element information item. The QName is
constructed from thear get Nanespace of the schema and the value of ttaare attribute information
item of thexs: si npl eType orxs: conpl exType element information item. A const r ai nt
attribute information item MUST NOT refer to a globads: el enment definition.

3.2 Using Other Schema L anguages

Since it is unreasonable to expect that a single schema language can be used to describe all possible
Message Reference, Fault and Property component contents and their constraints, WSDL allows alternate
schema languages to be specified via extensibility elements. An extensibitignt information item

MAY appear under theypes element information item to identify the schema language employed, and

to locate the schema instance defining the grammar for Message Reference and Interface Fault
components or the constraint for Property components. Depending upon the schema language used, an
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element information item MAY be defined to allow embedding, if and only if the schema language can be
expressed in XML.

A specification of extension syntax for an alternative schema language MUST include the declaration of
anelement information item, intended to appear as a child of teall : t ypes element information item,

which references, names, and locates the schema instance (an "gigoaartt information item). The

extension specification SHOULD, if necessary, define additional properies. bl he Definitions)|

[p.11] (and extensibility attributes) to hold the components of the referenced type system. It
is expected that additional extensibility attributes for Message Reference, Interface Fault and Property
components will also be defined, along with a mechanism for resolving the values of those attributes to a
particular imported type system component.

SedE. Examples of Specifications of Extension Elementsfor Alternative Schema L anguage Support.|

[p.93] for examples of using other schema languages. These examples reuse the {element declarations}
property of2.1.1 The Definitions Component|[p.11] and theel enent attribute information items of the

wsdl : i nput ,wsdl : out put andwsdl : f aul t element information items.

4, Modularizing WSDL descriptions

This specification provides two mechanisms, described in this section, for modularizing WSDL
descriptions. These mechanisms help to make WSDL descriptions clearer by allowing separation of the
various components of a description. Such separation could be performed according to the level of
abstraction of a given set of components, or according to the namespace affiliation required of a given set
of components or according to some other grouping such as application applicability.

Both mechanisms work at the level of WSDL components and NOT at the level of XML Information Sets
or XML 1.0 serializations.

4.1 Including Descriptions

<definitions>
<i ncl ude
| ocation="xs:anyURl " >
<docurent ation />?
</incl ude>
</definitions>

The WSDLi ncl ude element information item allows for the separation of different components of a
service definition, belonging the same target namespace, into independent WSDL documents which can be
merged as needed.

The WSDLi ncl ude element information item is modeled after the XML Schemacl| ude element

information item (see[KML Schema: Sructureq[p.85] ], section 4.2.3 "References to schema components

in the same namespace"). Specifically, it can be used to include components from WSDL descriptions that
share a target namespace with the including description. Compondinesity included descriptions

become part of the component model of the including description. Directly included means that
component inclusion is not transitive; components included by one of the included documeatts are
available to the original including document unless the are included directly by that document. The
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included components can be referenced by QName. Note that because all WSDL descriptions have a
target namespace, no-namespace includes (sometimes known as "chameleon includes") never occur in
WSDL.

A mutual include is direct inclusion by one WSDL document of another WSDL document which includes
the first. A circular include achieves the same effect with greater indirection (WSDL A includes WSDL B
includes WSDL A, for instance). Multiple inclusion of a single WSDL document resolves to a single set of
components. Mutual, multiple, and circular includes are explicitly permitted, and do not represent multiple
redefinitions of the same components. Multiple inclusion of a single WSDL document has the same
meaning as including it only once. Processors are encouraged to keep track of the source of component
definitions, so that multiple, mutual, and circular includes do not require establishing identity on a
component-by-component basis.

Thei ncl ude element information item has:

A [local name] ofi ncl ude .

A [namespace name] of "http://www.w3.0rg/2004/08/wsdl".

One or moreittribute information items amongst its [attributes] as follows:

O A REQUIREDI ocat i on attribute information item as described below 1.1 location
[attribute infor mation item with include [owner ]| [p.74] .

O Zero or more namespace qualifigtribute information items. The [namespace name] of such
attribute information items MUST NOT be "http://www.w3.0rg/2004/08/wsdl".

Zero or moreslement information item amongst its [children], as follows:

O An optionaldocunent at i on element information item (seg5. Documentation|[p.77] ).

O Zero or more namespace-qualifiddment information items amongst its [children]. The
[namespace name] of suelement information items MUST NOT be
"http://www.w3.0rg/2004/08/wsdl".

4.1.11 ocat i on attribute information item with i ncl ude [owner]
Thel ocat i on attribute information item has the following Infoset properties:
® Alocal name] ofl ocati on .
® A [namespace name] which has no value.

Al ocat i on attribute information item is of typexs: anyURI . Its actual value is the location of some
information about the namespace identified byttheget Nanmespace attribute information item of the
containingdef i ni ti ons element information item.
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If the URI indicated by ocat i on is not dereferenceable or does not resolve to a WSDL document then
the processor MUST fail immediately. Thatiigicl ude elements MUST be processed immediately by
WSDL processors.

The actual value of thear get Nanespace attribute information item of the included WSDL document
MUST match the actual value of thar get Nanmespace attribute information item of the

defi ni ti ons element information item which is the [parent] of thiencl ude element information

item.

4.2 Importing Descriptions

<definitions>
<i nport
namespace="xs: anyURl "
| ocation="xs:anyURl "? >
<docunent ation />?
</inport>
</definitions>

The WSDLi nport element information item, like thei ncl ude element information item (sed4.]]

[[ncluding Descriptiong [p.73] ) also allows for the separation of the different components of a WSDL
description into independent descriptions, but in this case with different target namespaces, which can be
imported as needed. This technique helps writing clearer WSDL descriptions by separating the definitions
according to their level of abstraction, and maximizes reusability.

The WSDLi nport element information item is modeled after the XML Schemaport element

information item (see [KML Schema: Sructureq[p.85] ], section 4.2.3 "References to schema components
across namespaces"). Specifically, it can be used to import components from WSDL descriptions that do
not share a target namespace with the importing document. Comporgingstiy imported descriptions

are part of the component model of the importing description. Directly imported means that component
importation is not transitive; components imported by one of the imported documemts arailable to

the original importing document unless the are imported directly by that document. The imported
components can be referenced by QName.

Using thei nport construct is a necessary condition for making components from another namespace
available to a WSDL description. That is, a WSDL description MUST NOT refer to components in a
namespace other than the target namespace unless an import statement for that namespace is present. The
same considerations apply to schemas embedded in an imported WSDL descripBdn &gebedding|

[p.71] ). More explicitly, components defined by an XML schema document embedded

inside an imported WSDL description are NOT made available to the importer unless the latter contains an
explicitxs: i mport statement to that purpose.

This specification DOES NOT preclude repeatingithpor t element information item for the same

value of thenanespace attribute information item as long as they provide different values for the

| ocat i on attribute information item. Repeating thenpor t element information item for the same
nanespace value MAY be used as a way to provide alternate locations to find information about a given
namespace.
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Furthermore, this specification DOES NOT requireltbeat i on attribute information itemto be
dereferenceable. If it is not dereferenceable then no information about the imported namespace is provided
by thati nport element information item. It is possible that such lack of information results in QNames

in other parts of a WSDL Definitions component to become broken referencsiGe@&ame]

[resolution] [p.68] ). Such broken references are not errors of tipor t s element information item but

rather QName resolution errors which must be detected as desciib#gl@Name resolution|[p.68] .

Thei nport element information item has the following Infoset properties:
® Alocal name] ofi nport .
® A [namespace name] of "http://www.w3.0rg/2004/08/wsdl".

® Two or moreattribute information items amongst its [attributes] as follows:

O A REQUIREDnanespace attribute information item as described below 2.1 namespacqg
[attribute infor mation item|[p.76] .

O An OPTIONALI ocat i on attribute information item as described below 2.2 location
[attribute infor mation item with import [owner]|[p.77] .

O Zero or more namespace qualifigtribute information items. The [namespace name] of such
attribute information items MUST NOT be "http://www.w3.0rg/2004/08/wsdl".

® Zero or moreslement information item amongst its [children], as follows:

O An optionaldocunent at i on element information item (seg5. Documentation|[p.77] ).

O Zero or more namespace-qualifiddment information items amongst its [children]. The
[namespace name] of suelement information items MUST NOT be
"http://mww.w3.0rg/2004/08/wsdl".

4.2.1 nanespace attribute information item

Thenanespace attribute information item has the following Infoset properties:
® A local name] ofnanespace .
® A [namespace name] which has no value.

Thenanespace attribute information itemis of typexs: anyURI . Its actual value indicates that the
containing WSDL document MAY contain qualified references to WSDL definitions in that namespace
(via one or more prefixes declared with namespace declarations in the normal way). This value MUST
NOT match the actual value of the enclosing WSDL docuinanget Nanespace attribute

information item. If the import statement results in the import of a WSDL document then the actual value
of thenanespace attribute information item MUST be identical to the actual value of the imported
WSDL document’s ar get Nanespace attribute information item.
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4.2.21 ocat i on attribute information item with i nport [owner]
Thel ocat i on attribute information item has the following Infoset properties:
® A [local name] ofl ocati on .
® A [namespace name] which has no value.

Thel ocat i on attribute information item is of typexs: anyURI . Its actual value is the location of
some information about the namespace identified bp#mespace attribute information item.

Thel ocat i on attribute information item is optional. This allows WSDL components to be constructed
from information other than serialized XML 1.0. It also allows the development of WSDL processors that
havea priori (i.e., built-in) knowledge of certain namespaces.

5. Documentation

<docunent at i on>
[ ext ensi on el enents] *
</ docunent at i on>

WSDL uses the optionalocunent at i on element information item as a container for human readable
and/or machine processable documentation. The content @éthnt information item is arbitrary
character information items andelement information items ("mixed" content in XML Schen{sML]
[Schema: Sructureq[p.85] ]). Thedocunent at i on element information itemis allowed inside any
WSDL element information item.

Thedocunent at i on element information item has:
® A local name] ofdocunent ati on .
® A [namespace name] of "http://www.w3.0rg/2004/08/wsdl".
® Zero or moreattribute information items in its [attributes] property.
® Zero or more chilgdement information items in its [children] property.

® Zero or morecharacter information items in its [children] property.

6. Language Extensibility

In addition to extensibility implied by the Feature and Property components described above, the schema
for WSDL has a two-part extensibility model based on namespace-qualified elements and attributes. An
extension is identified by the gname consisting of its namespace URI and its element name. The meaning
of an extension SHOULD be defined (directly or indirectly) in a document that is available at its
namespace URI.
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6.1 Element based Extensibility

6.1 Element based Extensibility

WSDL allows extensions to be defined in termsglefment information items. Where indicated herein,
WSDL allows hamespace-qualifietement information items whose [namespace name] is NOT
"http://Iwww.w3.0rg/2004/08/wsdl" to appear among the [children] of spestdinent information items
whose [namespace name] is "http://www.w3.0rg/2004/08/wsdl". 8egfent information items MAY be
used to annotate WSDL constructs such as interface, operation, etc.

It is expected that extensions will want to add to the existing properties of components in the component
model. The specification for an extens@ament information item should include definitions of any such
properties and the mapping between the XML representation of the extension and the properties in the
component model.

The WSDL schema also defines a base type for use by extensibility el§ments. Example 6-1 [p.78] shows
the type definition. The use of this type as a base type is optional. The element declarations which serve as
the heads of the defined substitution groups are all of type "xs:anyType".

Extensibility elements are commonly used to specify some technology-specific binding. They allow
innovation in the area of network and message protocols without having to revise the base WSDL
specification. WSDL recommends that specifications defining such protocols also define any necessary
WSDL extensions used to describe those protocols or formats.

Example 6-1. Base type for extensibility elements

<xs: conpl exType name=' Extensi bilityEl ement’ abstract="true >
<xs:attribute ref="wsdl:required use= optional’ />
</ xs: conpl exType>

6.1.1 Mandatory extensions

Extension elements can be marked as mandatory by annotating thenwafith:a equi r ed attribute
information item (seg6.1.2 required attribute information item|[p.79] ) with a value of "true". A

mandatory extension is an extension that MAY change the meaning of the element to which it is attached,
such that the meaning of that element is no longer governed by this specification. Instead, the meaning of
an element containing a mandatory extension is governed by the meaning of that extension. Thus, the
definition of the element’s meaningdslegated to the specification that defines the extension.

An extension that is NOT marked as mandatory MUST NOT invalidate the meaning of any part of the
WSDL document. Thus, a NON-mandatory extension merely provides additional description of

capabilities of the service. This specification does not provide a mechanism to mark extension attributes as
being required. Therefore, all extension attributes are NON-mandatory.

Note:

A mandatory extension is considered mandatory because it has the ability to change the meaning of the
element to which it is attached. Thus, the meaning of the element may not be fully understood without
understanding the attached extension. A NON-mandatory extension, on the other hand, can be safely
ignored without danger of misunderstanding the rest of the WSDL document.
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If a WSDL document declares an extension, Feature or Property as optional (i.e., NON-mandatory), then
the provider agent MUST NOT assume that the requester agent supports that extension, Feature or
Property,unless the provider agent knows (through some other means) that the requester agent has in fact
elected to engage and support that extension, Feature or Property.

On the other hand, a requester agent MAY engage an extension, Feature or Property that is declared as
optional in the WSDL document. Therefore, the provider agent MUST support every extension, Feature or
Property that is declared as optional in the WSDL document, in addition to supporting every extension,
Feature or Property that is declared as mandatory.

Note:

If finer-grain, direction-sensitive control of extensions, Features or Properties is desired, then such
extensions, Features or Properties may be designed in a direction-sensitive manner (from requester or from
provider) so that either direction may be separately marked required or optional. For example, instead of
defining a single extension that governs both directions, two extensions could be defined -- one for each
direction.

6.1.2r equi r ed attribute information item

WSDL provides a globadttribute information item with the following Infoset properties:
® A local name] ofr equi red .
® A [namespace name] of "http://www.w3.0rg/2004/08/wsdl".
® A [specified] property with a value of "true".

The type of the equi r ed attribute information item is xs: bool ean.

6.2 Attribute-based Extensibility

WSDL allows qualifiedattribute information items whose [namespace name] is NOT
"http://www.w3.0rg/2004/08/wsdl" to appear on ahgment information item whose namespace name 1S
"http://www.w3.0rg/2004/08/wsdl". Suddttribute information items can be used to annotate WSDL
constructs such as interfaces, bindings, etc.

WSDL does not provide a mechanism for marking exteratioibute information items as mandatory.

6.3 Extensibility Semantics

As indicated above, it is expected that the presence of extensibility elements and attributes will result in
additional properties appearing in the component model.

The presence of an optional extensibility element or attribute MAY therefore augment the semantics of a
WSDL document in ways that do not invalidate the existing semantics. However, the presence of a
mandatory extensibility element MAY alter the semantics of a WSDL document in ways that invalidate
the existing semantics.
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Note:

Authors of extensibility elements should avoid altering the existing semantics in ways that are likely to
confuse users.

7. Locating WSDL Documents

As an XML vocabulary, WSDL documents or fragments or references to WSDL components (via
QNames) MAY appear within other XML documents. In such scenarios it could be necessary to provide
some hints on where additional WSDL information for a given namespace can be found in order to help
with QName resolutio2.18 QNameresolution][p.68] .

This specification defines a global attributsdl Locat i on in the namespace
"http://www.w3.0rg/2004/08/wsdl-instance" for this purpose (hereafter referred to as
"wsdli:wsdlLocation"). This global attribute MAY appear on any XML element which allows attributes
from other namespaces to occur. It MUST NOT appearwsdé: def i ni ti ons element or any of its
children/descendants.

7.1wsdl i : wsdl Locat i on attribute information item

WSDL provides a globadttribute information item with the following Infoset properties:
® A[local name] ofwsdl Locati on .
® A [namespace name] of "http://www.w3.0rg/2004/08/wsdl-instance".

The type of thensdl Locat i on attribute information item s a listxs:anyURI. Its actual value MUST be

a list of pairs of URIs; where the first URI of a pair, which MUST be an absolute URI as defifigdifh |

[REC 2396 [p.84] ], indicates a WSDL namespace name, and, the second a hint as to the location of a
WSDL document defining WSDL components for that namespace name. The second URI of a pair MAY
be absolute or relative.

8. Conformance

8.1 Document Conformance

An element information item whose namespace name is "http://www.w3.0rg/2004/08/wsdl" and whose
local partisdef i ni ti ons conforms to this specification if it conforms to the XML Schema for that
element as defined by this specification family and additionally adheres to all the constraints contained in
this specification.

Note that the WSDL language is defined in terms of the component model defined by this specification.
As such, it is explicitly NOT a conformance requirement to be able to process documents encoded in a

particular version of XML, in particular XML 1.fXML 1.1][p.87] ].
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8.2 XML Information Set Confor mance

This specification conforms to tHXNYIL Information Setf[p.85] ]. The following information items MUST
be present in the input infosets to enable correct processing of WSDL documents:

® Document Information Items with children andbase URI properties.

® Element Information Items with namespace name, local name, children, attributes, base URI and
parent properties.

® Attribute Information Items with namespace name, local name andnormalized value properties.

e Character Information Items with character code, element content whitespace andparent properties.

8.3 Processor Conformance

This section defines a class of conformant WSDL processors that are intended to act on behalf of a party
that wishes to make use of a Web service (i.e., the requester entity or requester agent), rather than the party
that implements the Web service (i.e., the provider entity or provider agent).

An extension element is said to ff@cessed if the WSDL processor decides (through whatever means)
that its parent (aalement information item in the "http://www.w3.0rg/2004/08/wsdl" namespace) will be
processed. Note that it is possible for WSDL processors to process only a subset of a given WSDL
document. For instance, a tool may wish to focus on interfaces and operations only, and ignore bindings.

A conformant WSDL processor MUST adhere to the following rules:

® Except as noted below for mandatory extensions, a conformant WSDL processor MUST accept any
legal WSDL document as defined by this specification.

® A conformant WSDL processor MUST fault if a portion of a WSDL document is illegal according to
this specification and the WSDL processor attempts to process that portion.

® A conformant WSDL processor MUST support at least XML Schema as a type system language.

® A conformant WSDL processor MUST fall if it processes an element containing a wsdl:include
statement having a URI that is not dereferenceable to a legal WSDL document.

e |f a mandatory extension (i.e., a mandatory element, feature or property) is processed, a conformant
WSDL processor MUST either agree to fully abide by all the rules and semantics signaled by that
extension, or immediately cease processing (fault). In particular, if the WSDL processor does not
recognize the extension, it MUST fault. If the WSDL processor recognizes the extension, and
determines that the extension in question is incompatible with any other aspect of the document
(including other required extensions), it MUST fault.

® A conformant WSDL processor MAY safely ignore a NON-mandatory extension or feature that it
does not recognize or that it does not choose to implement.
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9. XML Syntax Summary (Non-Normative)

Note:

If a WSDL document declares an extension or feature as optional, then if that extension or feature
could apply to messages sent by the provider agent as well, then the provider agent MUST NOT send any
messages that requires the requester agent to support that extension or feature. The requestor, on the oth
hand, MAY engage that extension or feature in messages it sends to the provider.

If finer-grain control of extensions and features is desired then such extensions and features must be
designed in a direction (from requestor or from provider) sensitive manner so that any direction may be
marked required or optional.

e |f a wsdl:definitions element is processed, a conformant WSDL processor MUST also process the
wsdl:import, wsdl:include, and wsdl:types children of that element.

e |[f a wsdlinterface element is processed, a conformant WSDL processor MUST also process the
wsdl:operation, wsdl:fault, wsdl:feature, and wsdl:property children of that element.

e |f a wsdl:binding element is processed, a conformant WSDL processor MUST also process the
wsdl:operation, wsdl:fault, wsdl:feature, and wsdl:property children of that element.

e |f a wsdl:operation element is processed, a conformant WSDL processor MUST also process the
wsdl:input, wsdl:output, wsdl:infault, wsdl:outfault, wsdl:feature, and wsdl:property children of that
element.

e |f a wsdl:property element is processed, a conformant WSDL processor MUST also process the
wsdl:value and wsdl:constraint children of that element.

9. XML Syntax Summary (Non-Nor mative)

<definitions targetNamespace="xs:anyURl " >
<docunent ati on />?

<import namespace="xs:anyURlI" |ocation="xs:anyURl "? >
<docunent ati on />?
</i nport >*

<include | ocation="xs:anyURl " >
<docunent ation />?
</incl ude>*

<types>
<docunentation />?
</types>

<interface name="xs: NCNane" extends="list of xs:Q\ame"? styleDefault="1ist of xs:anyURI "? >
<docunentation />?

<fault nane="xs: NCNane" el enent ="xs: QNane"? >
<docunentati on />?

<feature ... />*
<property ... [>*
</faul t >*
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<operation name="xs: NCName" pattern="xs:anyURl " style="list of xs:anyURl"? safe="xs:bool ean"? >
<docunentation />?

<i nput messagelabel =" xs: NCName" ? el enent ="uni on of xs: QNane, xs: Token"? >
<docunentation />?

<feature ... [>*
<property ... [>*
</i nput >*

<out put nmessagelabel =" xs: NCNane" ? el ement ="uni on of xs: QNane, xs:Token"? >
<docunentation />?

<feature ... />*

<property ... [>*
</ out put >*

<infault ref="xs:Qlane" nessagelLabel ="xs: NCNane"? >
<docunent ation />?

<feature ... />*

<property ... [>*
</i nfaul t >*

<outfault ref="xs:QName" nessagelabel ="xs: NCNane"? >
<docunentation />?

<feature ... />*

<property ... [>*
</ outfaul t>*

<feature ... [>*

<property ... [>*
</ operati on>*

<feature uri="xs:anyURl" required="xs:bool ean"? >
<docunentati on />?
</ f eat ure>*

<property uri="xs:anyURl " required="xs:bool ean"? >
<docunent ation />?

<val ue> xs: anyType </val ue>?
<constraint> xs: QName </constrai nt>?
</ property>*

</interface>*

<bi ndi ng nane="xs: NCNanme" interface="xs: QName"? type="xs:anyURI" >
<docunent ation />?

<fault ref="xs: QName" >
<docunent ation />?

<feature ... />*
<property ... [>*
</faul t>*

<operation ref="xs: QName" >
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<docunentati on />?

<i nput nessagelabel ="xs: NCNane"? >
<docunent ation />?

<feature ... [>*
<property ... [>*
</ i nput >*

<out put messagelabel =" xs: NCNane"? >
<docunentation />?

<feature ... [>*

<property ... [>*
</ out put >*
<feature ... />*
<property ... [>*

</ operati on>*

<feature ... [>*
<property ... [>*
</ bi ndi ng>*

<servi ce nanme="xs: NCNane" interface="xs: QName" >
<docunent ation />?

<endpoi nt name="xs: NCNane" bi ndi ng="xs: QNane" address="xs:anyURl"? >
<docunent ation />?

<feature ... [>*

<property ... [>*
</ endpoi nt >*

<feature ... [>*

<property ... [>*
</ servi ce>*
</ definitions>
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[XML 1.1]
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A. The" application/wsdl+xml" Media Type

Editorial note: JJM 20021107%

This was lifted from the SOAP 1.2 specification, and needs to be edited to reflect WSDL’s own
requirements. For example, the WG has not reached consensus on whether to use "text/xml",
"text/wsdl+xml" or "application/wsdl+xml".

This appendix defines the "application/wsdl+xml" media type which can be used to describe WSDL 2.0
documents serialized as XML. It is referenced by the corresponding IANA registration dodw8eht] [
[MediaTypd [p.85] ]
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A.1 Registration

A.1 Registration

MIME media type name:
application

MIME subtype name:
wsdl+xml

Required parameters:
none

Optional parameters:
charset

This parameter has identical semantics to the charset parameter of the "application/xml" media

type as specified ifRFC 3023 [p.85] ].
Encoding considerations:

Identical to those of "application/xml" as describedRRC 3023 [p.85] ], section 3.2, as applied to
the WSDL document infoset.

Security considerations:

See sectiof\.2 Security consider ationg [p.89] .

Interoperability considerations:
There are no known interoperability issues.
Published specification:

This document andiJSDL 2.0 Bindingd[p.85] ].

Applications which use this media type:

No known applications currently use this media type.

Additional information:
File extension:

WSDL documents are not required or expected to be stored as files.

Fragment identifiers:
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Either a syntax identical to that of "application/xml|" as describgBrC[3023 [ p.85] ], section
5 or the syntax defined [@. URI Referencesfor WSDL constructd[p.90] .

Base URI:
As specified in[RFC 3023 [p.85] ], section 6.
Macintosh File Type code:
TEXT
Person and email address to contact for further information:
@O@ <@@@@>
Intended usage:
COMMON
Author/Change controller:

The WSDL 2.0 specification set is a work product of the World Wide Web Consorfium]s Web
[Service Description Working Group. The W3C has change control over these specifications.

A.2 Security considerations

Editorial note: JIM 20021107

Are there any security considerations other than the standard ones.

This media type uses the "+xml" convention, it shares the same security considerations as described in

[RFC 3023 [p.85] ], section 10.
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C. URI Referencesfor WSDL constructs (Non-Normative)

This appendix provides a syntax for URI references for named components found in a WSDL document.
This includes the top level components: interface, binding and service and the subordinate components:
operation, fault, and endpoint. The URI references are easy to understand and compare, while imposing no
burden on the WSDL author.

C.1WSDL URIs

There are two main cases for WSDL URIs:
e the URI of a WSDL document
e the URI of a WSDL namespace

The URI of a WSDL document can be dereferenced to give a resource representation that contributes
component definitions to a single WSDL namespace. If the media type is set to the WSDL media type,
then the fragment identifiers can be used to identify the main components that are defined in the
document.

However, in keeping with the recommendatio.ih1 The Definitions Component] [p.11] that the
namespace URI be dereferencible to a WSDL document, this appendix specifies the use of the namespace
URI with the WSDL fragment identifiers to form a URI-reference.
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C.2 Fragment Identifiers

C.2 Fragment I dentifiers

The following fragment identifier syntax is compliant with tX@ginter Framework [p.87] ].

The URI in a URI-reference for a WSDL component is the {target namespace} property of either the
component itself, in the case of interfaces, bindings, and services, or the {target namespace} property of
an ancestor component. The URI provided by the {target namespace} property is combined with a
fragment identifier, where the fragment identifier is constructed from the {name} property of the
component and the {name} properties of its ancestors as a path accofding to Thble C-1 [p.91] . In that
table the first column gives the name of the WSDL component as the [local nameglefriye

information item that represents that construct in a WSDL document. Columns two and three populate the
variables x and y respectively. These variables are then used to construct the fragment in column four.

Table C-1. Rules for determining fragments for WSDL constructs

Construct X y Fragment

interface | {name} property of interface n/a i nterface(x)

operation | {name} property of operation {name} property of parent interfaper at i on(y/ x)

fault {name} property of fault {name} property of parent interfadeaul t (y/ x)
binding {name} property of binding| n/a bi ndi ng(x)
service {name} property of service| n/a servi ce(x)

endpoint | {name} property of endpoint {name} property of parent serviendpoi nt (y/ x)

Note that the above rules are defined in terms of component properties rather the XML Infoset
representation of the component model.

C.3 Extension Elements

WSDL has an open content model. It is therefore possible for an extension to define new components. The
XPointer Framework scheme for components added by extensions is:

ext ensi on( ext ensi on- nanespace, extension-specific-syntax)

where extension-namespace is the namespace that identifies the extension, e.g. for SOAP the namespace |
http://Iwww.w3.0rg/2003/06/wsdl/soapl2, and extension-specific-syntax is defined by the extension. The
owner of the extension must define any components contributed by the extension and a syntax for
identifying them.
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D. Migrating from WSDL 1.1 to WSDL 2.0 (Non-Normative)

C.4 Example
Consider the following WSDL located at http://example.org/TicketAgent.wsdl:

Example C-1. URI References - Example WSDL

<?xm version="1.0" encodi ng="UTF-8"?>
<wsdl : definitions
t ar get Nanespace="htt p: // exanpl e. or g/ Ti cket Agent . wsdl 20"
xm ns: xsTi cket Agent ="htt p:// exanpl e. or g/ Ti cket Agent . xsd"
xm ns: wsdl =" htt p: // www. W3. or g/ 2004/ 08/ wsdl "
xm ns: xs="http://ww. w3. org/ 2001/ XM_Schena"
xm ns: xsi ="http://ww. w3. or g/ 2001/ XM_Schena- i nst ance"
xsi : schemaLocati on="http://ww. w3. or g/ 2004/ 08/ wsdl wsdl 20. xsd" >

<wsdl : types>
<xs:inport schenaLocation="Ti cket Agent.xsd"
namespace="htt p://exanpl e. org/ Ti cket Agent . xsd" />
</ wsdl : t ypes>

<wsdl : i nterface nanme="Ti cket Agent" >
<wsdl : operati on name="listFlights" pattern="http://ww.w3. org/2004/08/ wsdl /i n-out">
<wsdl : i nput el enent="xsTi cket Agent:|istFlightsRequest"/>
<wsdl : out put el enent ="xsTi cket Agent: | i st Fli ght sResponse"/ >
</ wsdl : oper ati on>

<wsdl : operati on name="reserveFl i ght" pattern="http://ww. w3. org/ 2004/ 08/ wsdl /i n-out">
<wsdl : i nput el enent ="xsTi cket Agent : reserveFl i ght Request"/ >
<wsdl : out put el enent ="xsTi cket Agent : reserveFl i ght Response"/ >

</ wsdl : operation>

</wsdl :interface>
</ wsdl : definitions>

Its conceptual elements have the following URI-references:

Example C-2. URI References - Example URIs

http://exanpl e. org/ Ti cket Agent . wsdl 20#i nt er f ace( Ti cket Agent)
http://exanpl e. org/ Ti cket Agent . wsdl 20#oper ati on(Ti cket Agent/|i st Flights)
http://exanpl e. org/ Ti cket Agent . wsdl 20#oper ati on( Ti cket Agent/reserveFl i ght)

D. Migrating from WSDL 1.1 to WSDL 2.0 (Non-Normative)

This section will attempt to document some of the migration concerns of going from WSDL 1.1 to WSDL
2.0. We do not claim that all migration problems will be addressed here.

D.1 Operation Overloading

WSDL 1.1 supported operation overloading and WSDL 2.0 removes it. This section will provide some
rationale for it and provide hints on how to work around some scenarios.
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D.2 PortTypes

Port types have been renamed to interfaces. We now have interface inheritance.

D.3 Ports

Ports have been renamed to endpoints.

E. Examples of Specifications of Extension Elements for
Alternative Schema L anguage Support. (Non-Nor mative)

E.1DTD

A DTD may be used as the schema language for WSDL. It may not be embedded; it must be imported. A
namespace must be assigned. DTD types appear in the {element declarations} pr{Eakay of

[Definitions Component|[p.11] and may be referenced from thed| : i nput ,wsdl : out put and

wsdl : f aul t elements using thel enent attribute information item.

The prefix, dtd, used throughout the following is mapped to the namespace URI
"http://lwww.example.org/dtd/".

Thedt d: i nport element information item references an external Document Type Definition, and has
the following infoset properties:

® A Jlocal name] of import.
® A [namespace name] of "http://www.example.org/dtd".
® One or twoattribute information items, as follows:
O A REQUIREDnNanespace attribute information item as described below.

O An OPTIONALI ocat i on attribute information item as described below.

E.1.1 nanespace attribute information item

Thenanespace attribute information item sets the namespace to be used with all imported element
definitions described in the DTD. It has the following infoset properties:

® A [local name] of namespace.
® A [namespace name] which has no value.

The type of thewanmespace attribute information itemis xs.anyURI.
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E.2 RELAX NG

The WSDL author should ensure that a prefix is associated with the namespace at the proper scope
(probably document scope).

E.1.2| ocat i on attribute information item

Thel ocat i on attribute information item, if present, provides a hint to the processor as to where the
DTD may be located. Caching and cataloging technologies may provide better information than this hint.
Thel ocat i on attribute information item has the following infoset properties:

® A [local name] of location.
® A [namespace name] which has no value.

The type of thé ocat i on attribute information item is xs.anyURI.

E.1.3 Referencesto Element Definitions

Theel enent attribute information item MUST be used when referring to an element definition
(<IELEMENT>) from a Message Reference component; referring to an element definition from a
Interface Fault component is similar. The value of the element definition MUST correspond to the content
of thenanmespace attribute information item of thedt d: i nport element information item. The local

name part must correspond to an element defined in the DTD.

Note that this pattern does not attempt to make DTDs namespace-aware. It applies namespaces externally,
in the import phase.

E.2RELAX NG

A RELAX NG schema may be used as the schema language for WSDL. It may be embedded or imported;
import is preferred. A namespace must be specified; if an imported schema specifies one, then the [actual
value] of thenanmespace attribute information itemin thei npor t element information item must

match the specified namespace. RELAX NG provides both type definitions and element declarations, the
latter appears in the {element declarations} proper.bi The Definitions Component] [p.11]

respectively. The following discussion supplies the prefix rng which is mapped to the URI
"http://lwww.relaxng.org/ns/structure/1.0".

E.2.1Importing RELAX NG

Importing a RELAX NG schema uses the rng:include mechanism defined by RNG, with restrictions on its
syntax and semantics. A chisdtement information item of thet ypes element information itemis defined
with the Infoset properties as follows:

® A [local name] of include.

® A [namespace name] of "http://www.relaxng.org/ns/structure/1.0".
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® Two attribute information items as follows:
O A REQUIREDnNSs attribute information item as described below.
O An OPTIONAL hr ef attribute information item as described below.
O Additional attribute information items as defined by the RNG specification.

Note that WSDL restricts theng: i ncl ude element information item to be empty. That is, it cannot
redefiner ng: st art andr ng: def i ne element information items; it may be used solely to import a
schema.

E.2.1.1 ns attribute information item

Thens attribute information item defines the namespace of the type and element definitions imported
from the referenced schema. If the referenced schema contaissattnibute information item on its

gr ammar element information item, then the values of these tattribute information items must be
identical. If the imported grammar does not havasuattribute information item then the namespace
specified here is applied to all components of the schema as if it did contain sitibate information
item. Thens attribute information item contains the following Infoset properties:

® A local name] of ns.

® A [namespace name] which has no value.
The type of thens attribute information item is xs:anyURI.
E.2.1.2 hr ef attribute information item

Thehr ef attribute information item must be present, according to the rules of the RNG specification.
However, WSDL allows it to be empty, and considers it only a hint. Caching and cataloging technologies
may provide better information that this hint. Threef attribute information item has the following

Infoset properties:

® A [local name] of href.
® A [namespace name] which has no value.

The type of théar ef attribute information item is xs:anyURI.

E.2.2 Embedding RELAX NG

Embedding an RNG schema uses the existing top4tewgl gr anmmar element information item. It may
be viewed as simply cutting and pasting an existing, stand-alone schema to a location inside the
wsdl : t ypes element information item. Ther ng: gr antrar element information item has the following
Infoset properties:
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® A [local name] of grammar.
® A [namespace name] of "http://www.relaxng.org/ns/structure/1.0".
e A REQUIREDNSs attribute information items as described below.

® Additional attribute information items as specified for theng: gr ammar element information item
in the RNG specification.

e Child element information items as specified for theng: gr ammar element information itemin the
RNG specification.

E.2.2.1 ns attribute information item

Thens attribute information item defines the namespace of the type and element definitions embedded in
this schema. WSDL modifies the RNG definition of theg: gr ammar element information item to

make thisattribute information item required. Thens attribute information item has the following infoset
properties:

® A local name] of ns.
® A [namespace name] which has no value.

The type of thens attribute information item is xs:anyURI.

E.2.3 Referencesto Element Declar ations

Whether embedded or imported, the element definitions present in a schema may be referenced from a
Message Reference or Interface Fault component.

A named rng:define definition MUST NOT be referenced from the Message Reference or Interface Fault
components.

A named Relax NG element declaration MAY be referenced from a Message Reference or Interface Fault
component. The QName is constructed from the namespsaa@tt(ibute information item) of the schema

and the content of theane attribute information item of theel enent element information item An

el enent attribute information item MUST NOT be used to refer to amg: def i ne element

information item.

F. Part 1 Change L og (Non-Normative)
F.1 WSDL Specification Changes

Date | Author Description

Removed paragraph added per resolution of issue 211 (undone per action itém 5 of

20040802 RRC | 5004.07.29 concall).
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F.1 WSDL Specification Changes

20040802 RRC Added clarification on the meaning of required language extensions.

20040802 RRC Added operation hame requirement to the Interface component section.

Added introductory text for the Property Component (per action item 2 of the

20040802 RRC 1 5004.07-29 concall).

20040727 RRC Made the Property component independent of XML Schema (issue 248).

20040727 SW Issue 243 text

20040727 SW Incorporated Paul’'s words for issue 235

20040727 SW Added MarkN'’s text for issue 211

Added note to processor conf rules for optional extensions and features abodit what

20040727 SW :
optional means.

Removed contentious area ed note thing per decision to do those via minority

20040727 SW .
opinions.

20040722 HH Defined wsdls:int for http:code.

Made almost all set-valued properties optional and added a rule to default them to

20040721 RRC the empty set, per agenda item 7 of 2004-07-15 concall.

Marked the {message label} property of the Message Reference and Fault

20040715 RRC .
Reference components as required.

20040715 RRC Made the {style} property into a set of xs:anyURI.

20040714 RRC Added definition of simple types used by the component model (issue 177)

20040713 RRC Added clarification to interface extensions per issue 220.

20040713 RRC | Added clarification to Binding Operation section (issue 227).

Fixed references to Interface Fault components in the Fault Reference comppnent

20040713 RRC .
section.

20040713 RRC | Added description of pseudo-schema syntax.

20040714 SW Made f&p allowed in the remaining places and updated composition rules

20040713 sSwW Added negative conformance criteria: not required to process XML1.1 etc.

20040713 sSwW Corrected reference to frag ID syntax to for issue 209

20040713 sSw Implemented Jonathan’s proposal for issue 160.

20040713 sSw Put ednote in contentious areas asking for extra feedback.

Marked all component model properties as REQUIRED or OPTIONAL (issue

20040712 RRC 213).
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20040712 RRC Added definition for equivalence of list-typed values.

20040712 RRC Clarified RPC style rules for one-way operations (issue 215).

20040708 JIM Finished adding clarifications for non-XML type system extensibility.
20040708 JJIM Include the definition of "actual value" from XML Schema (Issue 219).
20040708 JIM Added resolution to issue 218 (2004Jun/0276.html, including Mark’s amendment).
20040708 JIM Sﬁ;ﬁ}gr;e[rll; SeuquiZVf(I)?)r.lce (2004Jun/0195.html, 2004Jun/0199.html and ref to the
20040706 RRC Added clarifications for non-XML type system extensibility.

20040706 RRC Expanded component model definition.

20040706 RRC Added clarification to section 2.1.1 per resolution of issue 222.

20040706 RRC Made it possible to use rpc style with schema languages other than XML S¢hema.
20040702 SW Made operation/@style be a list of URIs.

20040702 sSw Had forgotten to map to the {type} property of binding.

20040625 SW Allowed F&P *nearly* everywhere. Sigh.

20040618 Sw Changed F&P composition model to nearest enclosing scope.

20040618 Sw Incorporated Jacek’s purpose of bindings text as appropriate.

20040526 SW Added @address to /definitions/service/endpoint per F2F decision

20040526 SW Added @type to /definitions/binding per F2F decision

20040519 sSw Renamed wsoapl2: to wsoap:.

20040323 JJIM Commented out the (missing) property example.

20040322 RRC | Added definition of wsdli:wsdlLocation attribute.

20040322 JJIM Added faults to properties and features.

20040319 JIM Use lowercase "should" in notes.

20040319 JIM grcc))rggssgéout features at service level. Uniformize scope between features and
20040318 JJIM Moved normative notes into the main body of the document.

20040318 JIM Incorporated the property text from Glen.

20040318 JIM Addressed comments from Yuxiao Zhao.

20040318 JJIM Updated the feature description, as per Glen and David Booth’s suggestiong.
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20040317 RRC Removed redundant {styleDefault} property of the interface component.

20040317 JIM Include comments from Kevin.

20040315 RRC | Added clarification on embedded XML schemas that refer to siblings.

20040315 RRC Updated RPC signature extension to use #in/#out/#inout/#return tokens.

Added explanatory text to types and modularization sections per resolution of issue

20040315 RRC #102.

20040315 sw Change binding/{fault,operation}@name to @ref

20040312 RRC Fixed appendix D to take the removal of wsdl:message into account.

20040312 RRC | Added definition of wrpc:signature extension attribute.

20040311 sw Change fault stuff per decision to make faults first class in interfaces.

20040308 sSw Renamed {message} property to {element} and @message to @element

20040305 sSw Added {safety} property

20040227 MJG Merged in branch Issuel43 containing resolution of issue 143

Dropped {type definitions} property from definitions; leftover from <message>

20040227 SW
days.

20040226 SwW Working thru various edtodo items.

20040106 JS Per 18 Dec 2003 telecon decision, added text re: circular includes.

Per 4 Dec 2003 telecon decision, removed redundant binding/operation/{infapilt,

20031204 JS outfault} @messageReference.

Added point to attributes task force recommendation accepted by the working
group.

20031108 JS

Mapping to component model for {message} of Fault Reference component
indicated thatressage attribute information item was optional, but the pseudo
20031104 JS syntax and XML representation indicated it was required. Made uniformly optional
to allow other type systems as was previously done for {message} of Message
Reference component.

Renamed interface /operation /{input,output} /@body to ./@message and intgrface
20031104 Js /operation Hinfault,outfault} /@details to ./@message per 4 Nov face-to-face
decision.

Made interface /operation /{input,output,infault,outfault} /@messageReferende

20031104 JS optional per 4 Nov face-to-face decision.

Removed interface/operation/{input,outputl @header per 4 Nov face-to-face

20031104 JS L
decision.

99



F.1 WSDL Specification Changes

Updated fault reference components to indicate that if operation’s MEP uses|MTF
20031102 SW | then the fault is in the opposite direction as the referenced message and if it use
FRM then its in the same direction. Per 10/30 telecon decision.
Updated operation styles terminology per message #57 of Oct. and the RPC|style
20031102 SW | rules per message #58 of Oct. per decision on 10/30 telecon to consider thoge status
quo.
20031102 SW Clarified vyordmg in operation styles discussion to better explain the use of the
{style} attribute.
Clarified wording in XML <-> component model mapping section for messag¢
20031102 SW
reference components to say that {body} and {headers} may not have a valug.
20031102 SW Made |nterface/op_eratlon/(lnput|output)/@messageReference REQUIRED per
10/30 telecon decision.
20031028 sw Renamed to wsdl20.xml and updated contents.
20031028 sSw Updated bindings.
20031025 SW Updated faults.
. NN §
20031013 JIM Moved appendix C to a separate document, as per 24 Sep 2003 meeting in Palo
Alto, CA.
20031003 sSw Softened <documentation> wording to allow machine processable documertation.
20031002 sw Changed binding/operation/@name to QName per edtodo.
20030930 sSw Added placeholders for set-attr/get-attr operation styles.
20030929 sw Inserted Glen Daniels’ feature text.
20030919 RRC Removed import facility for chameleon schemas and added a description of &
workaround.
20030918 JIM Changed message pattern to message exchange pattern, as per WG resolution on 18
Sep. 2003
20030916 RRC | Added editorial note for the missing RPC encoding style.
20030915 RRC Yet more u!c')date.s for REQ"UIRED, OPTIONAL; updated section 3 to reflect the
removal of "wsdl:message".
20030911 RRC E:/I(Zre updates for REQUIRED, OPTIONAL; removed diff markup; fixed example
Renamed message reference "name" attribute and property to "messageRefgrence";
20030911 RRC | . . . : S . ;
fixed incorrect reference to "fault” element in the binding operation section.
20030910 SW lflxed message references and added proper use of REQUIRED etc. for the part
I've gone through so far.
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y July,

D

bS|S,

20030910 sSw Updating spec; fixed up interface operation component more.
20030808 JCS Fixed errors found by IBM\Arthur.
20030804 JCS Removed Message component per 30 July-1 Aug meeting.
20030803 JCS ::é)l;:iiliutzlséiélétri;rll groups with xs:any namespace="##other’ per 3 July, 1
20030801 JCS Made binding/@interface optional per 31 July meeting.
20030724 JCS Remove @targetResource per 17 July 2003 telecon.
20030612 JJIM Incorporate revised targetResource definition, as per 12 June 2003 telcon.
20030606 JJIM Refer to the two graphics by ID. Indicate pseudo-schemas are not normativ
20030604 JIM Fixed figures so they don’t appear as tables. Fixed markup so it validates.
20030603 JCS Plugged in jmarsh auto-generated schema outlines
20030529 MJG Fixed various issues with the XmIRep portions of the spec
Added text t§2.2.1 The Interface Component] [p.14] and2.2.3 Mapping
20030527 MJG |[Interface’s XML Representation to Component Propertieq [p.18] indicating
that recursive interface extension is not allowed.
20030523 JJIM Added pseudo-syntax to all but Type and Modularizing sections.
20030523 JJIM Added the "interface" and "targetResource" attribute on <service>.
20030523 JIM Z’?Sd miscellaneous typos (semi-colon instead of colon, space after parenthg
20030523 JJIM Rewrote the service-resource text and merge it with the introduction.
20030522 JCS s/set of parts/list of parts/.
20030514 JJIM Updated the service-resource figure, and split the diagram into two.
20030512 JJIM Added service-resource drawing and description.
20030512 JJIM Added syntax summary for the Interface component.
Various edits t{. Typed [p.68] ,[E. Examples of Specifications of Extension]
20030428 MIG mm [p.93] to aC(_:ommodate _
other type systems and spell out how extensibility elements/attributes play oyt in
such scenarios.
20030428 MJIG Added text tql.2 Notational Conventiong [p.7] regarding normative nature of

schema and validity of WSDL documents

101



F.1 WSDL Specification Changes

Allowed features and properties at the interface, interface operation, binding fand
20030411 JIJM | binding operation levels, as agreed at the Boston f2f
http://lists.w3.org/Archives/Public/www-ws-desc/2003Mar/0019.html.

Incorporate features and properties’ text from separate document and merged

20030411 JIM
change logs

20030313 MJG Changed title to include "part 1’

20030313 MJG Changed port to endpoint

20030313 MJG Changed type to interface in binding

20030313 MJG Changed mep to pattern and message exchange pattern to message pattefn

20030313 MJG | Added text [p.93]

20030313 MJG Changed portType to interface

20030407 JIM Refined and corrected the definitions for features and properties.

20030304 JIM Filled in blank description of Feature and Property component.

20030303 MJG Skeleton Feature and Property components

Merged ComponentModelForMEPs branch (1.46.2.5) into main branch (1.54)).
Below is change log from the branch:

Date | Author Description

20030220 MJG Minor wording change at suggestion of JJM
20030305 MJG

Updated component model to include Fault Reference
20030212 MJG | component. Associated changes to Port Type Operatiof
component

20030211 MJG Changes to component model to support MEPs

Updated4.2 Importing Descriptiong[p.75] to be consistent in layout with other
20030228 MJG | XML rep sections. Detailed that documentation and extensibility attributes ar
allowed, per schema

U

Updated4.1 Including Descriptiong [p.73] to be consistent in layout with other
20030228 MJG | XML rep sections. Detailed that documentation and extensibility attributes ar
allowed, per schema

v

Updated?.9.2 XML Representation of Binding Component|[p.48] to list type
attribute

20030228 MJG

20030217 MJIG Minor edits to wording|&¥.1 The I nterface Operation Component| [p.22]

20030213 MJG Added xlink nsdecl to spec element
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31

the

1%

n

20030213 MJG Incorporated text from dbooths proposal on semantics, per decision 20021(
Merged operationnames branch (1.37.2.3) into main branch (1.46). Below is
change log from the branch.

Date | Author Description
20030130 MJIG Updfated binding sec_:tlon to match changes to port type
20030213 MJG section WRT operation names
Added best practice note on operation hames and target
20030130 MJG |namespaces [24.1 The Interface Operation Component|
[p.22]
20030122 MJG Started work on making operations have unique nameg

20030213 MJIG Change name of {message exchange pattern} back to {variety} to consolidat
changes due to MEP proposal

20030206 MJG Updated Appendix A to refer to Appendix C

20030204 MJG Tidied up appendix C

20030203 MJG Incorporated resolution to R120
Fixed error in2.5.2 XML Representation of M essage Refer ence Component|

20030124 MJG | [p-32] which had namattribute information item on input, output and fault
element information item being mandatory. Made it optional.

20030123 JIM Change name of {variety} property to {message exchange pattern}

20030130 MJIG Updated binding section to match changes to port type section WRT operatid
names
Added best practice note on operation names and target namesjiaédsiibe

20030130 MJG .

[[nterface Operation Component|[p.22]

20030122 MJG Started work on making operations have unique names

20030122 MJG Added some <emph>, <el>, <att>, &All;, &Ell;, <el> markup

20030120 MJG Incorporated Relax NG section from Amy’s types proposal

20030120 MJG Incorporated DTD section from Amy'’s types proposal

2003020 | MJG Incorporated Amy'’s types proposal except annexes

20030118 MJG Made some changes related to extensibility

20030118 MJIG Amended content model for operation to disallow fault element children in th¢

input-only and output-only cases

174
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Removed {extension} properties from Binding components and Port compon

Pnts.

PS

t

—

bes.

20030118 MJG | Added text relating to how extension elements are expected to annotate the
component model.

20030117 MJG Made further edits related to extensibility model now using substitution grou

20030117 MJG Added initial draft of section on QName resolution

20030117 MJG Reworked section on extensibility

20030116 MJIG @o;céed text regarding multiple operations with the same {name} in a single pg

20030116 MJG Added section on symbol spaces

20030116 MJG Removed various ednotes

20030116 MJG Added section on component equivalence

20030116 MJG More work on include and import

20021201 MJG Did some work on wsdl:include

20021127 MJG Added placeholder for wsdl:include

20021421 MG | R AT B o malon e (18]

20021127 MIG changed the language regarding extensibility eleme@4AXML]
[Representation of Definitions Component|[p.12] .

20021127 MJG Moved all issues into issues document ( ../issues/wsd-issues.xml)

20021127 MJG Removed name attribute from definitions element

20021127 MJIG Removed 'pseudo-schema’

20021121 JIM Updated media type draft appendix ednote to match minutes.

20021111 sw Added appendix to record migration issues.

20021107 JIM Incorporated and started adapting SOAP’s media type draft appendix.

20021010 MJG Added port type extensions, removed service type.

20020910 MJG Removed parameterOrder from spec, as decided at September 2002 FTF

20020508 o | Pt parametrCnder descpton e samespein erors and v &

20020718 MJG AM Rewrite

20020627 JJIM Changed a few remaining <emph> to either <att> or <el>, depending on co

ntext.
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20020627

SW

pre.

ore.

Converted portType stuff to be infoset based and improved doc structure m
20020627 SW Converted message stuff to be infoset based and improved doc structure m
20020625 SWwW Mods to take into account JJM comments.
20020624 JIM Fixed spec so markup validates.
20020624 JIM Upgraded the stylesheet and DTD
20020624 JIM Added sections for references and change log.
20020624 JIM Removed Jeffrey from authors :-( Added Gudge :-)
20020620 SW Started adding abstract model
20020406 SW Created document from WSDL 1.1
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