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Abstract

WSDL 2.0 is the Web Services Description Language, an XML language for describing Web services.
This document, "Web Services Description Language (WSDL) Version 2.0 Part 2: Adjuncts”, specifies
predefined extensions for use in WSDL 2.0:

e Message exchange patterns

® OQOperation safety
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Status of this Document

® Operation styles

® Binding extensions for SOAP and HTTP

Status of this Document

This section describes the status of this document at the time of its publication. Other documents may
supersede this document. A list of current W3C publications and the latest revision of this technical report
can be found in the W3C technical reports index at http://www.w3.org/TR/.

This is theg W3C Recommendatjon of Web Services Description Language (WSDL) Version 2.0 Part 2:
Adjuncts for review by W3C Members and other interested parties. It has been producdd by the Web
[Services Description Working Grdup, which is part of the W3C Web Services Activity.

Please send comments about this document to the public public-ws-desc-comments@w3.org mailing list

(DUBIIC archive).

The Working Group released a test suite along with an implementatior] report. A diff-marked version
against the previous version of this document is available.

This document has been reviewed by W3C Members, by software developers, and by other W3C groups
and interested parties, and is endorsed by the Director as a W3C Recommendation. It is a stable document
and may be used as reference material or cited from another document. W3C'’s role in making the
Recommendation is to draw attention to the specification and to promote its widespread deployment. This
enhances the functionality and interoperability of the Web.

This document is governed by the 24 January 2002 CPP as amended by the W3C Patent Policy [Transition
[Procedure. W3C maintaing a public list of any patent discldsures made in connection with the deliverables
of the group; that page also includes instructions for disclosing a patent. An individual who has actual
knowledge of a patent which the individual believes contains Essential CJaim(s) must disclose the
information in accordance with section 6 of the W3C Patent Policy.
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1. Introduction

1. Introduction

The Web Services Description Language Version 2.0 (WSDL[ASL 2.0 Core Langualge [p.7P]

provides a model and an XML format for describing Web services. WSDL 2.0 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 document, "Web Services Description Language (WSDL) Version 2.0 Part 2: Adjuncts”, specifies
predefined extensions for use in WSDL 2.0:

® Message exchange pattej@sPredefined Message Exchange Pattelifis.8]

® Operation safety declaratigd: Predefined Extension$p.12]

® Operation style#4. Predefined Operation Stylegp.13]

® Binding extensions:

O A SOAP 1.2[EOAP 1.2 Part 1: Messaging Framework (Second Edjtion) [d.B0]ding
extension5. WSDL SOAP Binding Extensiof[p.19]

O An HTTP/1.1[JETF RFC 261p [p.69] binding extensiorfs. WSDL HT TP Binding |
[Extensior] [p.39]

This document depends on "Web Services Description Language (WSDL) Version 2.0 Part 1: Core
Language"fWVSDL 2.0 Core Language [p.7P]See also the "Web Services Description Language
(WSDL) Version 2.0 Part 0: Primefl;[SDL 2.0 Primér [p.71] for more information and examples.

1.1 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 RFC21[IBTF RFC 211P [p.69].

This specification uses a number of namespace prefixes throughout; they are able 1-1 [p.6] .
Note that the choice of any namespace prefix is arbitrary and not semantically significddMiee [

Information Set [p.71]).




1.1 Notational Conventions

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

Prefix Namespace Notes

This namespace is defined WEDL 2.0 Cor¢
Languagg [p.70]. A normative XML Schem@{ML
Schema Structurks [p.71][XML Schema Datatyples
[p.71] ] document for the
"http://www.w3.org/ns/wsdl" namespace can be
found af http://www.w3.org/ns/wgdl. This namespace
is used as the default namespace throughout this
specification.

This specification extends in sect{@nPredefined
[Extension$[p.12] the

"http://www.w3.org/ns/wsdl-extensions” namespage
defined in[WSDL 2.0 Core Language [p.7PJA
wsdlx | "http://www.w3.org/ns/wsdl-extensionshormative XML Schema@{ML Schema Structures
[p.71]], XML Schema Datatypes [p.7[Lflocument
for the "http://www.w3.org/ns/wsdl-extensions"
namespace can be found at
[http://www.w3.org/ns/wsdl-extensigns.

wsdl | "http:/mww.w3.org/ns/wsdl"

Defined by this specification. A normative XML

SchemalXML Schema Structudes [p.71L][XMU
wsoap| "http://www.w3.org/ns/wsdl/soap" [Schema Datatypks [p.71Hocument for the

"http:/www.w3.org/ns/wsdl/soap" nhamespace can be
found af http://www.w3.0rg/ns/wsdl/sqap.

Defined by this specification. A normative XML
SchemalXML Schema Structudes [p.71L][XML
whttp | "http://www.w3.org/ns/wsdl/http" |[Schema Datatypgs [p.71Hocument for the
"http://www.w3.org/ns/wsdl/http" namespace can be
found af http://www.w3.org/ns/wsdl/hftp.

Defined by this specification. A normative XML
SchemalXML Schema Structudes [p.71][XMU
wrpc | "http:/mwww.w3.org/ns/wsdl/rpc" [Schema Datatypgs [p.71Hocument for the
"http://www.w3.org/ns/wsdl/rpc” namespace can le
found af http://www.w3.org/ns/wsdl/rpc.

Defined in the W3C XML Schema specification

XS "http://www.w3.0rg/2001/XMLSchema'{[XML Schema Structures [p.71L][XML Schema
[p.71].

Namespace names of the general form "http://fexample.org/..." and "http://fexample.com/..." represent
application or context-dependent URIETF RFC 398p [p.69].
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2. Predefined Message Exchange Patterns

All parts of this specification are normative, with the EXCEPTION of pseudo-schemas, examples, and
sections explicitly marked as "Non-Normative". Pseudo-schemas are provided for each component, before
the description of this component. They provide visual help for the [p.70]] serialization.
The[syntax of BNF pseudo-scheinas is the same as the one 4&Dh P.0 Core Languayge [p.7]]

1.2 Assertions

Assertions about WSDL 2.0 documents and components that are not enforced by the normative XML
schema for WSDL 2.0 are marked by a dagger symbol (1) at the end of a sentence. Each assertion has
been assigned a unique identifier that consists of a descriptive textual prefix and a unique numeric suffix.
The numeric suffixes are assigned sequentially and never reused so there may be gaps in the sequence.
The assertion identifiers MAY be used by implementations of this specification for any purpose, e.g. error
reporting.

The assertions and their identifiers are summarized in s¢€tidssertion Summary[p.75] .

2. Predefined Message Exchange Patterns

Web Services Description Language (WSDL) message exchange patterns (hereafter simply 'patterns’)
define the sequence and cardinality of abstract messages listed in an operation. Message exchange patterns
also define which other nodes send messages to, and receive messages from, the service implementing the
operation.

A nodeis an agent (section 2.3.2.2 Agent of the Web Services Architeitiate $ervices Architectdire
[p.70]]) that can transmit and/or receive message(s) described in WSDL description(s) and process them.

Note:
A node MAY be accessible via more than one physical address or trgf&5tt.

WSDL message exchange patterns describe the interaction at the abstract (interface) level, which may be
distinct from the pattern used by the underlying protocol binding (e.g. SOAP Message Exchange Patterns;
section5.10.3 SOAP 1.2 Binding Ruléf.35] contains the binding rules for the selection of a SOAP 1.2
message exchange pattern, based on the WSDL message exchange pattern in use for the SOAP binding
extension defined in sectigm WSDL SOAP Binding Extension[p.19] ).

By design, WSDL message exchange patterns abstract out specific message types. Patterns identify
placeholders for messages, and placeholders are associated with specific message types by the operation
using the pattern.

Unless explicitly stated otherwise, WSDL message exchange patterns also abstract out binding-specific
information such as timing between messages, whether the pattern is synchronous or asynchronous, and
whether the messages are sent over a single or multiple channels.

Like interfaces and operations, WSDL message exchange patterns do not exhaustively describe the set of
messages exchanged between a service and other nodes; by some prior agreement, another node and/or the
service MAY send messages (to each other or to other nodes) that are not described by tfigPFattern.
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2.1 Template for Message Exchange Patterns

For instance, even though a pattern can define a single message sent from a service to one other node, the
Web service can in practice multicast that message to other nodes.

To maximize reuse, WSDL message exchange patterns identify a minimal contract between other parties
and Web services, and contain only information that is relevant to both the Web service and another party.

This specification defines several message exchange patterns for ugéSmEthVersion 2.0 Part 1: Core
Language]WSDL 2.0 Core Langualge [p.7P]Additional, non-normative patterns are availabl§WsDI]
[2.0 Additional MEBs [p.71].

2.1 Template for Message Exchange Patterns

New message exchange patterns may be defined by any organization able and willing to do so. It is
recommended that the patterns use the general template proiigéd.iRattern Namgp.9] , after
examination of existing predefined patterns.

2.1.1 Pattern Name
This pattern consists of [number] message[s, in order] as follows:

[enumeration, specifying, for each message] A[n optional] message:

1. indicated by an Interface Message Refejence component Whose {messhge label} is "[label]" and
{Hirection} is "[direction]"

2. [received from|sent to] ['some’ if first mention] node [node identifier]

This pattern uses the rule [fault ruleset reference].

An|interface Operatign using this message exchange pattern|has a {message exchange pattern} property
with the value "[pattern IRI]".

Note: In the template, the bracketed items indicate a replacement operation. Substitute the correct terms
for each bracketed item.

Note: the "received from" and "sent to" are always from the point of view of the service, and participating
nodes other than the service are implicitly identified as the originators of or destinations for messages in
the exchange.

2.2 Fault Propagation Rules

WSDL patterns specify their fault propagation model using standard rulesets to indicate where faults can
occur. The most common patterns for fault propagation are defined in the following subsections, and
referenced by the patterngdr8 Message Exchange Patteryjp.10] . "Propagation” is defined as a
best-effort attempt to transmit the fault message to its designated recipient.
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2.3 Message Exchange Patterns

WSDL patterns specify propagation of faults, not their generation. Nodes that generate faults MUST
attempt to propagate the faults in accordance with the governing ruleset, but it is understood that any
delivery of a network message is best effort, not guaraf}®et¥! The rulesets establish the direction of

the fault message and the fault recipient; they do not provide reliability or other delivery guarantees. When
a fault is generated, the generating node MUST attempt to propagate the fault, and MUST do so in the
direction and to the recipient specified by the rul@de8> However, extensions or binding extensions

MAY modify these ruleset§ P76l For example, WS-Addressif@/SA 1.0 Cole [p.71]defines a
"FaultTo" address for messages, which is used in lieu of the recipient nominated by the ruleset.

Generation of a fault, regardless of ruleset, terminates the exdh®fje.

Binding extensions, features, or extension specifications can override the semantics of a fault propagation
ruleset, but this practice is strongly discouraged.

2.2.1 Fault Replaces Message propagation rule

When the Fault Replaces Message propagation rule is in effect, any message after the first in the pattern
MAY be replaced with a fault message, which MUST have identical diref}iBf® The fault message

MUST be delivered to the same target node as the message it replaces, unless otherwise specified by an
extension or binding extension. If there is no path to this node, the fault MUST be dig¢@&réRdd.

The Fault Replaces Message propagation rule is identified by the following URI:
http://Iwww.w3.org/ns/wsdl/fault-replaces-message

2.2.2 Message Triggers Fault propagation rule

When the Message Triggers Fault propagation rule is in effect, any message, including the first in the
pattern, MAY trigger a fault message, which MUST have opposite direfli&f°] The fault message

MUST be delivered to the originator of the triggering message, unless otherwise specified by an extension
or binding extension. Any node MAY propagate a fault message, and MUST NOT do so more than once
for each triggering message. If there is no path to the originator, the fault MUST be di§tiaf%d.

The Message Triggers Fault propagation rule is identified by the following URI:
http://www.w3.org/ns/wsdl/message-triggers-fault

2.2.3 No Faults propagation rule
When the No Faults propagation rule is in effect, faults MUST NOT be propafj&té&él.

The No Faults propagation rule is identified by the following URI:
http://lwww.w3.org/ns/wsdl/no-faults

2.3 Message Exchange Patterns

WSDL patterns are described in terms of the WSDL component model, specificglly the Interface Message
[Reference and Interface Fault Refer¢énce components.

10
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2.3 Message Exchange Patterns

2.3.1 In-Only message exchange pattern
Thein-only message exchange pattern consists of exactly one message as{fithefhs:

1. A message:

e indicated by & Interface Message Refergnce component whose {messdge label} is "In" and
{Hirection} is "in"

® received from some node N

Thein-only message exchange pattern uses th2r@l& No Faults propagation rulp.10] [fj[P-85]

An operation using this message exchange pattern has a {message exchange pattern} property with the
value "http://www.w3.org/ns/wsdl/in-only".

2.3.2 Robust In-Only message exchange pattern
Therobust-in-only message exchange pattern consists of exactly one message asfiéliétks:

1. A message:

e indicated by § Interface Message Refergnce component whose {messdge label} is "In" and
{fiirection} is "in"

® received from some node N

Therobust in-only message exchange pattern uses th¢2r@le Message Triggers Faylt
[propagation rul€][p.10] P85

An operation using this message exchange pattern has a {message exchanfe pattern} property with the
value "http://www.w3.org/ns/wsdl/robust-in-only".

2.3.3 In-Out message exchange pattern
Thein-out message exchange pattern consists of exactly two messages, in order, agifBff8ws:

1. A message:

e indicated by § Interface Message Refergnce component whose {messdge label} is "In" and
{fiirection} is "in"

® received from some node N

2. A message:

e indicated by & Interface Message ReferEnce component whose {messdge label} is "Out" and
{Hirection} is "out"
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3. Predefined Extensions

® sentto node N

Thein-out message exchange pattern uses thg2r@dlé Fault Replaces Message propagation rjile
[p.10] ffj[P-8°]

An operation using this message exchange pattern has a {message exchanfe pattern} property with the
value "http://www.w3.org/ns/wsdl/in-out".

2.4 Security Considerations

Note that many of the message exchange patterns defined above describe responses to an initial message
(either a normal response message or a fault.)

Such responses can be used in attempts to disrupt, attack, or map a network, host, or services. When such
responses are directed to an address other than that originating the initial message, the source of an attack
can be obscured, or blame laid on a third party, or denial-of-service attacks can be enabled or exacerbated.

Security mechanisms addressing such attacks can prevent the delivery of response messages to the
receiving node. Conformance to the message exchange pattern is measured prior to the application of
these security mechanisms.

3. Predefined Extensions

3.1 Operation safety

This section defines an extension to WSDL RUBPDL 2.0 Core Language [p.7Pihat allows marking
an operation as a safe interaction, as definpd in section 3.4. Safe Intgracfwe$ dfrthitecture [p.70]

I

This extension MAY be used for setting defaults in bindings, such as in the HTTP bindieb§ee
[Mapping from XML Representation to Component Propertie$[p.49] ).

3.1.1 Relationship to WSDL Component Model

The safety extension adds the following property t@ the Interface Opgration component model (defined in
[[WSDL 2.0 Core Language [p.7D]

e {safe} REQUIRED. Anxs:boolearindicating whether the operation is asserted to be safe for users 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 Section JWealb JArchitectuile [p.70]|.|f| [p-81]
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4. Predefined Operation Styles

3.1.2 XML Representation

<description>
<interface>
<operation name=" xs:NCName" pattern=" xs:anyURrl "
wsdl x: saf e=" xs:boolean "? >
</operation>
</interface>
</description>

The XML representation for the safety extension istaibute information itemwith the following
Infoset properties:

e An OPTIONAL safe attribute information itenwith the following Infoset propertig§P-7>!
O A [local name] ofsafe
O A [namespace name] of "http://www.w3.org/ns/wsdl-extensions"

O A type ofxs:boolean

3.1.3 Mapping from XML Representation to Component Properties
Seq Table 3}1 [p.13] .

Table 3-1. Mapping from XML Representation to Interface Operation component Extension Properties

Property Value

{gafd [p.12] | The actual value of theafe attribute information itemif present; otherwise the value
} "false".

4. Predefined Operation Styles

This section definds operation styles that can be used to place constrpints on Interface JOperation
components, in particular with respect to the format of the messages they refer to. The serialization
formats defined in sectigh.8 Serialization Format of Instance Datfp.55] require bound Interfag¢e
components to have one or more of the styles defined in this section.

4.1 RPC Style

The RPC style is selected by including the value "http://www.w3.org/ns/wsdl/style/rpc" {style}
property of afi Interface Operatjon component.

An|Interface Operatign component conforming to the RPC style MUST obey the constraints listed further
below. Also, if thewrpc:signature extension is engaged simultaneously, the correspoattirigute
information itemMUST be valid according to the schema for the extension and additionally MUST obey
the constraints listed #h.1.1 wrpc:signature Extensiof{p.15] and4.1.2 XML Representation of the
[wrpc:signature Extension[p.16] .
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4.1 RPC Style

Furthermore, the associated messages MUST conform to the rules below, described using XML Schema
XML Schema Structures [p.7]L]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 as to follow
these rules.

If the RPC style is used by gn Interface Operation component then its {message exchanfge pattern}
property MUST have the value either "http://www.w3.org/ns/wsdl/in-only" or
"http://www.w3.org/ns/wsdl/in-out]P-81]

If the|lnterface Operatipn component useg a {message exchange pattern} for which there is no output
element, i.e. "http://www.w3.org/ns/wsdl/in-only", then the conditions stated below that refer to output
elements MUST be considered to be implicitly satisfied.

® The value of the[{message content mpdel} property for the Interface Message Reference components
of the {interface message refererjces} property MUST be "#elerfiéhtl]

® The content model of input and outppt {element declaration} elements MUST be defined using a
complex type that contains a sequence from XML Sctiginé!!

e The input sequence MUST only contain elements and element wildig@&fd1t MUST NOT
contain other structures suchxaschoice . The input sequence MUST NOT contain more than
ﬁ))r%g]element wildcarfl[P-82 The element wildcard, if present, MUST appear after any elerfients.

e The output sequence MUST only contain elem@ft$! It MUST NOT contain other structures
such axs:choice

e Both the input and output sequences MUST contain only local element clfil@®&ANote that
these child elements MAY contain the following attributgBable , minOccurs and
maxOccurs .

® The local name of input element’s QName MUST be the same fas the Interface Qperation
component’s namg[P-81]

e Input and output elements MUST both be in the same namg§ffté.

e The complex type that defines the body of an input or an output element MUST NOT contain any
local attributeg] [P-81] Extension attributes are allowed for purposes of managing the message
infrastructure (e.g. adding identifiers to facilitate digitally signing the contents of the message). They
must not be considered as part of the application data that is conveyed by the message. Therefore,
they are never included in an RPC signature|4skd wrpc:signature Extensiof{p.15] ).

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 name]§88.

® The input or output sequence MUST NOT contain multiple children elements declared with the same
nameff] [P-82]
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4.1 RPC Style

4.1.1wr pc: si gnat ur e Extension

Thewrpc:signature extensiorattribute information itenMAY 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, therpc:signature extension contributes the following property to|the Interface

component it is applied to:

e {rpc signature} OPTIONAL, but MUST be present when the style isgRP€S! . A list of pairs(q, t)
whose first component is of typs:QNameand whose second component is of tyggoken Values
for the second component MUST be chosen among the following four: "#in", "#out", "#inout"
“#return"ff[P-83l

The value of the[{rpc signatdre [p.15] } property MUST satisfy the following conditions:

e The value of the first component of each gairt) MUST be unique within the lig{[P-83!

® For each child element of the input and output messages of the operatior{igatpairose 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 a single
elemenfi[F-83]

® For each pai(q, #in), there MUST be a child element of the input element with a nameTdiere
MUST NOT be a child element of the output element with the namg] 6784

® For each paifqg, #out) there MUST be a child element of the output element with a namelbere
MUST NOT be a child element of the input element with the nanygidt-84

® [or each paifq, #inout) there MUST be a child element of the input element with a name of
There MUST also be a child element of the output element with the namfigl$*!

® [or each paifq, #return) there MUST be a child element of the output element with a name of
There MUST NOT be a child element of the input element with the namg B£4!

The function signature defined bywapc:signature extension is determined as follows:

1. Start with the value of thg {rpc signafure [p.15] } property, a (possibly empty) list of pairs of this
form:

[(q0, t0), (g1, t1), ...]

2. Filter the elements of this list into two lists, the first (rl® comprising pairs whosecomponent is
one of{#in, #out, #inout} the secondL?) pairs whosé component igtreturn During the
composition olL1 andL2, the relative order of members in the original list MUST be preserved.

For ease of visualization, let's denote the two lists as:
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4.1 RPC Style

(L1) [(@0, u0), (a1, uld), ...]

and

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

respectively.

3. Then, if the input sequence ends with an element wildcard, the formal signature of the function is:

f([d0] a0, [d1] a1, ..., rest) => (rO, r1, ...)

whererestis a formal parameter representing the elements in the input message matched by the
element wildcard.

Otherwise the formal signature of the function is:

f([d0] a0, [d1] a1, ...) => (10, r1, ...)

i.e.:

Note:

the list of formal arguments to the functiora$, ail, ...}

the directiord of each formal argumeatis one offin], [out], [inout], determined according to
the value of its correspondingtoken;

the list of formal return parameters of the functiofrGsr1, ...];

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).

Thewrpc:signature extension allows the specification of multiple return values for an operation.
Several popular programming languages support multiple return values for a function. Moreover, for
languages which do not, the burden on implementers should be small, as typically multiple return values
will be mapped to a single return value of a structure type (or its closest language-specific equivalent).

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

The XML representation for the RPC signature extension &tehute information itenwith the
following Infoset properties:

® A [local name] ofsignature

® A [namespace name] of "http://www.w3.org/ns/wsdl/rpc"
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4.2 IRI Style

The type of thesignature  attribute information itenis a list type whose item type is the union of the
xs:QNameype and the subtype of tlke:tokentype restricted to the following four values: "#in", "#out",
"#inout", "#return”. Seg Example 4-1 [p.17] for an excerpt from the normative schema definition of this
type.

Additionally, each even-numbered item (0, 2, 4, ...) in the list MUST be oki;@Nameand each
odd-numbered item (1, 3, 5, ...) in the list MUST be of the subtype:tmkendescribed in the previous
paragraplfj - 76!

Example 4-1. Definition of the wrpc:signature extension
<xs:attribute name="signature" type="wrpc:signatureType"/>

<xs:simpleType name="signatureType">
<xs:list itemType="wrpc:signatureltemType"/>
</xs:simpleType>

<xs:simpleType name="signatureltemType">
<xs:union memberTypes="xs:QName wrpc:directionToken"/>
</xs:simpleType>

<xs:simpleType name="directionToken">
<xs:restriction base="xs:token">
<xs:enumeration value="#in"/>
<xs:enumeration value="#out"/>
<xs:enumeration value="#inout"/>
<xs:enumeration value="#return"/>
</xs:restriction>
</xs:simpleType>

4.1.3w pc: si gnat ur e Extension Mapping To Properties of an Interface
Operation component

A wrpc:signature extensiorattribute information itenis mapped to the following property of the
[Interface Operatign component defined by its [owner].

Table 4-1. Mapping of erpc:signature Extension to Interface Operation component Properties

Property Value

1%

. A list of (xs:QName, xs:tokemairs formed by grouping the items present in th
%pfss]lnatur actual value of thevrpc:signature attribute information itemn the order in

which they appear there.

4.2 IRI Style

The IRI style is selected by including the value "http://www.w3.org/ns/wsdl/style/iri" ir] the]{style}
property of an Interface Operatjon component.
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4.3 Multipart style

When using this style, the value of the {message content model} property of the Interface Message
component corresponding to the initial message of the message exchange pattern MUST be
"#element'fj (P80l

Use of this value indicates that XML Schef@IL Schema Structures [p.7]ljvas used to define the

schema of the {element declaration} property of the Interface Message Refference component of the
[Interface Operatign component corresponding to the initial message of the message exchange pattern. This
schema MUST adhere to the rules below:

® The content model of this element is defined using a complex type that contains a sequence from
XML Schema.

® The sequence MUST only contain elemgiis°! It MUST NOT contain other structures such as
xs:choice . There are no occurrence constraints on the sequence.

® The sequence MUST contain only local element chil@€r#% Note these child elements can
contain thenillable attribute.

® The localPart of the element’s QName MUST be the same ps the Interface Operation component’s

(Famg) )0

® The complex type that defines the body of the element or its children elements MUST NOT contain
any attributeg [P-80!

® The children elements of the sequence MUST derive kmsimpleType , and MUST NOT be
of the type or derive frorrs:QName, xs:NOTATION, xs:hexBinary  or
xs:base64Binary  [fj[P-80]

4.3 Multipart style

The Multipart style is selected by including the value "http://www.w3.org/ns/wsdl/style/multipart” in the
{Btyle}} property of arj Interface Operatjon component.

When using this style, the value of the {message content model} property of the Interface Message
component corresponding to the initial message of the message exchange pattern MUST be
"#element'[f] [P-80]

Use of this value indicates that XML Schef@@L Schema Structufles [p.7]ljvas used to define the
schema of the {element declaration} property of the Interface Message Reference component of the

[Interface Operatign component corresponding to the initial message of the message exchange pattern. This
schema MUST adhere to the rules below:

e The content model of this element is defined using a complex type that contains a sequence from
XML Schema.

e The sequence MUST only contain elemgis8% It MUST NOT contain other structures such as
xs:choice
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5. WSDL SOAP Binding Extension

e The sequence MUST contain only local element chil@’8% The attributesninOccurs and
maxOccurs for these child elements MUST have a valygP-8% Note these child elements can
contain thenillable attribute.

® The localPart of the element’s QName MUST be the same pgs the Interface Operation component’s

(Rame) 411

® The complex type that defines the body of the element or its children elements MUST NOT contain
any attributeg [P-81]

° Em%sequence MUST NOT contain multiple children element declared with the same locgl name.

5. WSDL SOAP Binding Extension

The SOAP binding extension described in this section is an extensiWN$@1] 2.0 Core Languajge

[p.70] ] to enable Web services applications to use SOAP. This binding extension is SOAP version
independent ("1.2" as well as other versions) and extends WSDL 2.0 by adding properties to the Binding
component, and its related components, as defin@d DL 2.0 Core Language [p.7P]In addition, an

XML Infoset representation for these additional properties is provided, along with a mapping from that
representation to the various component properties.

As allowed in[JNSDL 2.0 Core Langualge [p.7D]a[Binding component can exist without indicating a
specifiq Interfage component that it applies to. In this cage, no Binding Opjeration or Bindipg Fault
component can be present in the Binfling component.

The SOAP binding extension is designed with the objective of minimizing what needs to be explicitly
declared for common cases. This is achieved by defining a set of default rules that ffect all nterface
components of pn Interflace component to which the SOAP binding extension is applied, unless
specifically overridden by[a Binding Operafion component. Thus, if a given Interface Operation
component is not referred to specifically Qy a Binding Operation component, then all the default rules
apply to thaf Interface Operatjon component. As a result, in accordance with the requirerf@&BIbf |

[2.0 Core Languade [p.7q] all operations of an Interfadce component will be bound by this binding
extension.

Note: As in other parts of this specification, one could have done away with "default" properties at the
component model level, and have set the value for the corresponding non-default properties in the XML
mapping section. However, default properties are required for interface-less binding. Indeed, an
interface-less binding has no means to set the non-default version of the property at the operation-level,
since there is precisely no operation (there is not even an interface). Hence the mapping needs to be done
elsewhere.

A subset of the HTTP properties specified in the HTTP binding extension defined in

[HTTP Binding Extension [p.39] are present in a SOAP binding when the SOAP binding uses HTTP as
the underlying protocol, for example, when the value of|the {soap underlying protocol [p.24] } property of
the[Binding component is "http://www.w3.0rg/2003/05/soap/bindings/HTTP/". These properties MUST
NOT be used unless the underlying protocol is HFff#2 The allowed properties are the ones that
describe the underlying protocol (HTTP):
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5.1 SOAP Syntax Summary (Non-Normative)

{pttp Tocation [p.46] } and [[http Tocation ignore uncited [p.60] }|
as defined if6.5 Binding Operation$[p.45] and6.8.2.2.2 Contro

on Binding Operation components,
ling the serialization of the

[query string in the request IR]| [p.60] , respectively.

{pttp headers [p.50] } oh Binding Message Refergncd and Bin

ding Fault components, as defined in

[6.6 Declaring HTTP Header§p.50]

{pttp_query parameter separator deflault [p.46] } on Binjding co

mpongnts, {http query pajameter

separatgr [p.47] } op Binding Operatjon components, as defingédiA Relationship to WSDIL

[Component Mode][p.46]

{pttp content encoding defallt [p.64] } pn Bind|ng 4nd Binding

Operhtion compongnts, {http dontent

[p.65] } oh Binding Message Referdnce[and Binding

|Fault components, as défiSed in

[Specifying the Content Encodinf{p.64]

{pttp cookie$ [p.66] } o Binding components, as defindf.ltd Specifying the Use of HT TP

[Cookies[p.66] -

{pttp authentication scherhe [p.67] } ar{d {http authentication realm [p.67]} on Enfpoint

components, as definedlénll Specifying HTTP Access Authenticatidifip.67]

5.1 SOAP Syntax Summary (Non-Normative)

<description>
<binding name=" xs:NCName" interface=" xs:QName"?

type=" http://www.w3.org/ns/wsdl/soap "

whttp:queryParameterSeparatorDefault="

whttp:contentEncodingDefault="

whttp:cookies=" xs:boolean "?
wsoap: ver si on="xs:string  "?
wsoap: prot ocol =" xs:anyURI "
wsoap: mepDef aul t =" xs:anyURI

<documentation />*

xs:string  "?

xs:string  "??

"0

< wsoap: nodul e ref=" xs:boolean "? >

<documentation />*
</ wsoap: nodul e>*

xs:anyURI " required="

<fault ref=" xs:QName"
wsoap: code=" union of xs:QName, xs:token "?
wsoap: subcodes=" union of (list of xs:QName), xs:token

whttp:contentEncoding=" Xs:string  "?? >
<documentation />*

<
<

wsoap: nodul e ... /[>*
wsoap: header element="
required="
<documentation />*
</ wsoap: header >*
<whttp:header ... />*??

xs:boolean "? >

</fault>*
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5.1 SOAP Syntax Summary (Non-Normative)

<operation ref=" xs:QName"
whttp:location=" xs:anyURI "??
whttp:contentEncodingDefault=" xs:string ~ "??
whttp:queryParameterSeparator=" Xs:string "7
whttp:ignoreUncited=" xs:boolean "??

wsoap: nep="xs:anyURl "?
wsoap: acti on="xs:anyURI "? >

<documentation />*
< wsoap: nodul e ... />*

<input messageLabel=" xs:NCName"?
whttp:contentEncoding=" xs:string  "?? >
<documentation />*
< wsoap: nodul e ... />*
< wsoap: header ... />*
< wht t p: header ... />*??
</input>*

<output messagelLabel=" xs:NCName"?
whttp:contentEncoding=" xs:string  "?? >
<documentation />*
< wsoap: nodul e ... />*
< wsoap: header ... />*
< wht t p: header ... />*??
</output>*

<infault ref=" xs:QName"
messagelLabel=" xs:NCName"?>
<documentation />*
< wsoap: nodul e ... />*
</infault>*

<outfault ref=" xs:QName"
messagelLabel=" xs:NCName"?>
<documentation />*
< wsoap: nodul e ... />*
</outfault>*

</operation>*

</binding>

<service>

<endpoint name=" xs:NCName" binding="  xs:QName" address="
whttp:authenticationScheme=" xs:token "??
whttp:authenticationRealm=" xs:string  "?? >

<documentation />*
</endpoint>
</service>
</description>
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5.2 Identifying the use of the SOAP Binding

Note:

The double question marks??") after the attributes in thehttp namespace indicates that those

optional attributes only make sense when the SOAP binding uses HTTP as the underlying protocol, for
example, when the value of tiwsoap:protocol attribute is
"http://lwww.w3.0rg/2003/05/soap/bindings/HTTP/".

5.2 Identifying the use of the SOAP Binding

A Bindind component (defined iWJSDL 2.0 Core Langualge [p.7]]is identified as a SOAP binding by
assigning the value "http://www.w3.org/ns/wsdl/soap" to fhe Jtype} property §f the Bjnding component.

5.3 SOAP Binding Rules

Payload Constructionwhen formulating the SOAP envelope to be transmitted, the contents of the
payload (i.e., the contents of the SOAP Bethment information iteraf the SOAP envelope)

MUST be what is defined by the corresponding Interface Message Reference co@é‘b?’?éﬁhis

is further subject to optimization by a feature in use which affects serialization, such as MTOM
[SOAP Message Transmission Optimization Mechanism [p. Thl following binding rules MUST
be adhered to:

O If the value of the|{message content model} property of the Interface Message Rgference
component is "#any", then the payload MAY be any one XML element.

O If the value is "#none", then the payload MUST be erfip##“]

O If the value is "#element", then the payload MUST beeleenent information itendentified by
the {element declaratipn} property of the Interface Message Reférence comfidtihht.

O If the[Interface Message Referghce component is declared using a non-XML type system (as
considered in the Types section[df$DL 2.0 Core Language [p.7])] then additional binding
[%ngg%f MUST be defined to indicate how to map those components into the SOAP efivelope.

Note:
This SOAP binding extension only allows one single element in the SOAP body.

SOAP Header Constructioff.the {soap headdrs [p.31] } property as defined in sef&ifn
[Declaring SOAP Header BlockHp.31] exists and is not empty ifp a Binding Message Refgrence or
Binding Fault component, then atement information itermonforming to the element declaration of

a[SOAP Header Blotk [p.32] componenf{’s {element declaifation [p.32] } property, ip the] {soap
[headers [p.31] } property, MAY be turned into a SOAP header block for the corresponding message.

If the value of thg SOAP Header Bldck [p.32] componeiit’s {reqlired [p.32] } property is "true", the
inclusion of this SOAP header block is REQUIRED, otherwise it is OPTIONAL.
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5.4 Specifying the SOAP Version

And, if thel SOAP Header Blogk [p.32] component’s {mustUnderstand [p.32] } property is present
and its value is "true", that particular SOAP header block MUST be marked with a
mustUnderstand  attribute information itenwith a value of "true" or "1" as per the SOAP
specification.

SOAP header blocks other than the ones declared if the {soap headers [p.31] } property may be
present at run-time, such as the SOAP header blocks resulting from SOAP modules declared as explained
in sectionb.8 Declaring SOAP Modulegp.28] .

5.4 Specifying the SOAP Version
5.4.1 Description

Every SOAP binding MUST indicate what version of SOAP is in use for the operations of the interface
that this binding applies f§P-82!

By default, SOAP 1.230AP 1.2 Part 1: Messaging Framework (Second Edijtion) [g.i&lised.

5.4.2 Relationship to WSDL Component Model

The SOAP protocol specification adds the following property to the WSDL component model (as defined
in [WSDL 2.0 Core Language [p.7D]

e {soap version} REQUIRED. As:string to thg Bindinh component.

5.4.3 XML Representation

<description>
<binding name=" xs:NCName" interface=" xs:QName"? type="  xs:anyURI "
wsoap: ver si on="xs:string  "? >

</binding>
</description>

The XML representation for specifying the SOAP version is an optastrddute information itenwith
the following Infoset properties:

® A [local name] ofversion

® A [namespace name] of "http://www.w3.org/ns/wsdl/soap"

® A type ofxs:string
5.4.4 Mapping from XML Representation to Component properties
Sed Table 511 [p.23] .
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5.5 Specifying the SOAP Underlying Protocol

Table 5-1. Mapping from XML Representation to Binding component Extension Properties

Property Value
{Eoap versioh The actual value of th@soap:version  attribute information itemif present;
[p.23] } otherwise "1.2".

5.5 Specifying the SOAP Underlying Protocol
5.5.1 Description
Every SOAP binding MUST indicate what underlying protocol is in[i/8&2!

5.5.2 Relationship to WSDL Component Model

The SOAP protocol specification adds the following property to the WSDL component model (as defined
in [WSDL 2.0 Core Language [p.7D]

e {soap underlying protocol} REQUIRED. As:anyUR] which is an absolute IRI as defined
[p.70], to the[ Binding) component. This IRI refers to an appropriate SOAP underlying
protocol binding (see SOAP Protocol Binding FrameworfS@AP 1.2 Part 1. Messaging
[Framework (Second Editign) [p.70)] which is to be used for any of the SOAP interactions
described by this binding.

5.5.3 XML Representation

<description>
<binding name=" xs:NCName" interface=" xs:QName"? type="  xs:anyURI "
wsoap: pr ot ocol =" xs:anyURI ">

</binding>
</description>

The XML representation for specifying the SOAP protocol is a REQUIRfEibute information item
with the following Infoset properties:

® A [local name] ofprotocol

® A [namespace name] of "http://www.w3.org/ns/wsdl/soap"

® A type ofxs:anyURI
5.5.4 Mapping from XML Representation to Component Properties
Seq Table 5}2 [p.24] .
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5.6 Binding Faults

Table 5-2. Mapping from XML Representation to Binding component Extension Properties

Property Value

{oap underlying protocpl [p.24] The actual value of th@soap:protocol attribute information
} item

5.6 Binding Faults
5.6.1 Description
For ever It component contained in_an Intg¢rface component, a mapping to a SOAP Fault

MUST be describefi!P-82] This binding extension specification allows the user to indicate the SOAP fault
code and subcodes that are transmitted for a given Interface Fault component.

5.6.2 Relationship to WSDL Component Model

The SOAP Fault binding extension adds the following properties to the WSDL component model (as
defined in [WSDL 2.0 Core Langualge [p.7D]

e {soap fault code} REQUIRED. A union aof:QNameandxs:token to thg Binding Faylt component,
where:

O when the value of thd {soap verdion [p.23] } is "1.2", the allowed QNames MUST be the ones

defined by[SOAP 1.2 Part 1. Messaging Framework (Second Edjtion) [, Zction 5.4 8
[p.82] .

O the allowed token value is "#any".

The value of this property identifies a possible SOAP fault for the operations in scope. If the value of
this property is "#any", no assertion is made about the possible value of the SOAP fault code.

e {soap fault subcodes} REQUIRED. A union of listxa:QNameandxs:tokernwhere the allowed
token value is "#any", to tie Binding F4ult component. The value of this property identifies one or
more subcodes for this SOAP fault. The list of subcodes is the nested sequence of subcodes. An
empty list represents a fault code without subcodes.

5.6.3 XML Representation

<description>

<binding >
<fault ref=" xs:QName"
wsoap: code=" union of xs:QName, xs:token "?
wsoap: subcodes=" union of (list of xs:QName), xs:token ">
<documentation />*
</fault>*
</binding>

</description>
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5.7 Binding Operations

The XML representation for binding a SOAP Fault are attdbute information iters with the following
Infoset properties:

® wsoap:code OPTIONALRttribute information item

O A [local name] ofcode

O A [namespace name] of "http://www.w3.org/ns/wsdl/soap”

O A type of union ofxs:QNameandxs:tokenwhere the allowed token value is "#any"
e wsoap:subcodes OPTIONAdttribute information item

O A [local name] ofsubcodes

O A [namespace name] of "http://www.w3.org/ns/wsdl/soap"

O A type of union of list oks:QNameandxs:tokenwhere the allowed token value is "#any"
5.6.4 Mapping XML Representation to Component Properties
Seq Table 513 [p.26] .

Table 5-3. Mapping from XML Representation to SOAP Fault component Properties

Property Value

{Foap Tault code [p.25] } The ac_tualuvaluei of theode attribute information itemif present;
otherwise "#any".

{soap fault subcodes The actual value of theubcodes attribute information itemif present;
[p.25] } otherwise "#any".

5.7 Binding Operations
5.7.1 Description

For every Interface Operatjon component contained in_an Interface component, in addition to the binding
rules (for SOAP 1.2, s¢10.3 SOAP 1.2 Binding Rulgfp.35] ), there may be additional binding
information to be specified. This binding extension specification allows the user to indicate the SOAP
Message Exchange Pattern (MEP) and a value for the SOAP Action Feature on a per-operation basis.

5.7.2 Relationship to WSDL Component Model

The SOAP Operation binding extension specification adds the following property to the WSDL
component model (as defined WEDL 2.0 Core Language [p.7D)]
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5.7 Binding Operations

e {soap mep default} OPTIONAL. As:anyUR] which is an absolute IRI as defined
[p.70]], to the[ Bindingy componeiiiP-83 The value of this property identifies the default
SOAP Message Exchange Pattern (MEP) for a[l the Interface Opgration componen{s of any] Interface
component to which thfs Bindihg is applied.

e {soap mep} OPTIONAL. Axs:anyUR] which is an absolute IRI as defined JigTF RFC 398f
[p.70] ], to thg Binding Operatidn compondii-83] The value of this property identifies the SOAP
Message Exchange Pattern (MEP) for this specific operatiofp (58&8 SOAP 1.2 Binding Rulgs
[p.35] , paragraph "SOAP MEP Selection", for constraints on bindings).

e {soap action} OPTIONAL. Axs:anyUR] which is an absolute IRI as defined JigTF RFC 398)
[p.70] ], to thg Binding Operatidn compondii-82] The value of this property identifies the value of
the SOAP Action Feature for the initial message of the message exchange pattgrn of the]interface
bound, as specified in the binding rules of bindings to specific versions of SOAP (see
[5.10.3 SOAP 1.2 Binding Ruléfp.35] for the SOAP 1.2 binding when the value of {he {Joap

[p.23] } property of the Bindihg component is "1.2").
5.7.3 XML Representation

<description>
<binding wsoap: mepDef aul t =" xs:anyURI "? >
<operation ref=" xs:QName"
wsoap: mep="xs:anyUrl "?
wsoap: acti on="xs:anyURI "? >

</operation>
</binding>
</description>

The XML representation for bindind a Binding Operdtion areadttdbute information itera with the
following Infoset properties:

o wsoap:mep OPTIONAIlattribute information item
O A local name] ofmep
O A [namespace name] of "http://www.w3.org/ns/wsdl/soap"
O A type ofxs:anyURI

e wsoap:action OPTIONAlattribute information item
O A [local name] ofaction
O A [namespace name] of "http://www.w3.org/ns/wsdl/soap"
O A type ofxs:anyURI

The followingattribute information itenfor thebinding element information itens defined:
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5.8 Declaring SOAP Modules

o wsoap:mepDefault OPTIONA&ttribute information item
O A [local name] ofmepDefault
O A [namespace name] of " http://www.w3.org/ns/wsdl/soap "

O A type ofxs:anyURI
5.7.4 Mapping from XML Representation to Component Properties
Seq Table 5}4 [p.28] .

Table 5-4. Mapping from XML Representation to SOAP Operation Component Properties

Property Value
{soap mep defaylt The actual value of th@soap:mepDefault  attribute information itemif
[p.27]} present.
{koap mep [p.27] } The actual value of thwsoap:mep attribute information itemif present.
{Boap actioh [p.27] } The actual value of thwsoap:action  attribute information itemif any.

5.8 Declaring SOAP Modules
5.8.1 Description

The SOAP messaging framework allows a Web service to engage one or more additional features
(typically implemented as one or more SOAP header blocks), as defined by SOAP Modufg®Asee [

[1.2 Part 1: Messaging Framework (Second Edifion) [p]JOT his binding extension specification allows
description of which SOAP Modules are in use across an entire binding, on a per operation basis or on a
per-message basis.

5.8.2 Relationship to WSDL Component Model

The[ SOAP Module [p.29] component adds the following property to the WSDL component model (as
defined in [WSDL 2.0 Core Langualge [p.7])]

e {soap modules} OPTIONAL. A set ¢f SOAP Modlle [p.29] components as defing8.i SOAR
[Module componen}[p.29] to thd Binding component

e Similarly, {soap modules} OPTIONAL, to the Binding Operation component

e Similarly, {soap modules} OPTIONAL, to the Binding Message Refelence component

e Similarly, {soap modules} OPTIONAL, to't ult component
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5.8 Declaring SOAP Modules

e Similarly, {soap modules} OPTIONAL, to the Binding Fault Refer¢nce component

The SOAP modules applicable for a particular operation of any service, consists of all the modules
specified in the input or output Binding Message Refetence components, the infault or [outfauli Binding
[Fault Referende components, those specified withij the Bindindg Fault components, those specified within
the[Binding Operatidn components and those specified withjn the Biinding component. If any module is
declared in multiple components, then the requiredness of that module is defined by the closest
declaration, where closeness is defined by whether it is specified directly at the Binding NMessage
component[or Binding Fault Reference component level, the Bindirhg Fault level or the] Binding
component level or fhe Binding component level, respectively.

5.8.3 SOAP Module component

Thel SOAP Module [p.29] component identifies a SOAP module that is in use.

The properties of the SOAP Module component are as follows:

e {ref} REQUIRED. A xs:anyUR] which is an absolute IRI as defined [li#TF RFC 3987 [p.70].[i
[7-83] The value of this property uniquely identifies the SOAP module that is in use (as per the SOAP
1.2 [SOAP 1.2 Part 1: Messaging Framework (Second Edjtion) [d.@8dcessing model).

e {required} REQUIRED. Axs:boolearindicating if the SOAP module is required.

e {parent} REQUIRED. Th¢ Binding, Binding Operat|¢n, Binding Message Refdrence, Binding Fault

or[Binding Fault Referenke components that contains this componentin its {soap nodules [p.28] }
property.

5.8.4 XML Representation

<description>
<binding >
< wsoap: nodul e ref=" xs:anyURI "
required=" xs:boolean "? >

<documentation ... />*
</ wsoap: nodul e>
<fault>
< wsoap: nodul e ... />*
<[fault>
<operation>
< wsoap: nodul e ... />*
<input>
< wsoap: nodul e ... />*
</input>
<output>
< wsoap: nodul e ... />*
</output>
<infault>
< wsoap: nodul e ... />*
<finfault>
<outfault>
< wsoap: nodul e ... />*
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5.8 Declaring SOAP Modules

</outfault>
</operation>
</binding>
</description>

The XML representation forla SOAP Module [p.29] component El@ment information iterwith the
following Infoset properties:

® A [local name] ofmodule
® A [namespace name] of "http://www.w3.org/ns/wsdl/soap”
e One or morattribute information iterm amongst its [attributes] as follows:
O A REQUIREDref attribute information itemwith the following Infoset properties:
® A [local name] ofref
® A [namespace name] which has no value
® A type ofxs:anyURI
O An OPTIONALrequired attribute information itemwith the following Infoset properties:
® A [local name] ofrequired
® A [namespace name] which has no value
® A type ofxs:boolean

O Zero or more namespace qualifigitiibute information iters. The [namespace name] of such
attribute information iterm MUST NOT be "http://www.w3.org/ns/wsdl" and MUST NOT be
"http://lwww.w3.org/ns/wsdl/soap".

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

1. Zero or morelocumentation  element information itesnas defined inWSDL 2.0 Cor¢

[p.70].

2. Zero or more namespace-qualifddment information itesnamongst its [children]. The
[namespace name] of suelement information itesaMUST NOT be
"http:/mwww.w3.org/ns/wsdl" and MUST NOT be "http://www.w3.org/ns/wsdl/soap".

5.8.5 Mapping from XML Representation to Component Properties
Sed Table 515 [p.30] .
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5.9 Declaring SOAP Header Blocks

Table 5-5. Mapping from XML Representation to SOAP Module component-related Properties

Property Value
{Boap The set of SOAP Modyle [p.29] components corresponding to athdlgelle element
[moduled information itemin the [children] of théoinding , operation , fault ,input ,
[p.28]} output ,infault ,outfault  element information itegif any.

{fefl[p.29] } |The actual value of theef attribute information item

{fequired The actual value of thequired  attribute information itemif present; otherwise
[p.29]} "false".

The|Binding[ Binding Operatipp, Binding Message Refengnce, Binding Fault or Birlding
E [Fault Referenge component corresponding tdtheing , operation |, fault

input ,output ,infault  oroutfault  element information iterim [parent].

5.8.6 IRI Identification Of A SOAP Module component

WSDL Version 2.0 Part 1: Core Langualjé§DL 2.0 Core Languale [p.7PHlefines 4 fragmeht
[dentifier syntak for identifying components of a WSDL 2.0 document.

A[SOAP Modulg [p.29] component can be identified usingubdl.extensidiXPointer Framework

scheme:

wsdl.extension(http://www.w3.org/ns/wsdl/soap,
wsoap.module( parent /ref ))

1. parent is the pointer part of th¢ {parént [p.29] } component, as specified in appendix A.2,
[Fragment Identifiers iZWWSDL 2.0 Core Language [p.7D]parts.

2. ref is the value of thd {rgf [p.29] } property of the component.

5.9 Declaring SOAP Header Blocks
5.9.1 Description

SOAP allows the use of header blocks in the header part of the message. This binding extension allows
users to declare the SOAP header blocks in use on a per-message and on a per-fault basis.

5.9.2 Relationship to WSDL Component Model

The SOAP Header Blocks binding extension specification adds the following property to the WSDL
component model (as defined WEDL 2.0 Core Language [p.7])]

e {soap headers} OPTIONAL. A set pf SOAP Header BJock [p.32] components as deffp€ddin
[SOAP Header Block componerifp.32] , to th¢ Binding Message Referdnce component.
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5.9 Declaring SOAP Header Blocks

® Similarly, {soap headers} OPTIONAL, to the Binding Fault component.

5.9.3 SOAP Header Block component

A[SOAP Header Blogk [p.32] component describes an abstract piece of header data (SOAP header block)
that is associated with the exchange of messages between the communicating parties. The presence of a
[SOAP Header Blogk [p.32] component in a WSDL description indicates that the service supports headers,
and MAY require a client interacting with the service to use the described header block. Zero or one such

header block may be used.

The properties of the SOAP Header Block component are as follows:

e {element declaration} REQUIRED. An XML element declaration in {he {element declarfations}
property of th¢ Descriptipn component. This XML element declaration uniquely represents a specific
SOAP header block.

e {mustUnderstand} REQUIRED. As:booleanWhen its value is "true", the SOAP header block
MUST be decorated with a SOARustUNnderstand  attribute information itenwith a value of
"true"; if so, the XML element declaration referenced by the {element declaration [p.32] } property
MUST allow this SOARMustUnderstand  attribute information itenff]°-83! Otherwise, no
additional constraint is placed on the presence and value of a ®@0#BPnderstand  attribute
information item

e {required} REQUIRED. Axs:boolearindicating if the SOAP header block is required. If the value is
"true", then the SOAP header block MUST be included in the meBd@88.If it is "false", then the
SOAP header block MAY be included.

e {parent} REQUIRED. Th¢ Binding Falilt pr Binding Message Refelence component that contains
this component in it {soap headers [p.31] } property.

5.9.4 XML Representation

<description>

<binding name=" xs:NCName" type="  http://www.w3.org/ns/wsdl/soap ">
<fault ref=" xs:QName" >
< wsoap: header element=" xs:QName" mustUnderstand=" xs:boolean "?
required=" xs:boolean "? >

<documentation />*
</ wsoap: header >*

</fault>*

<operation ref=" xs:QName" >
<input messagelLabel=" xs:NCName"?>
< wsoap: header ... />*
</input>*
<output messagelLabel=" xs:NCName"?>
< wsoap: header ... />*
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</output>*
</operation>*
</binding>
</description>

The XML representation forla SOAP Header Block [p.32] componentateament information itemwith
the following Infoset properties:

® A [local name] ofheader
® A [namespace name] of "http://www.w3.org/ns/wsdl/soap”
e One or morattribute information iterm amongst its [attributes] as follows:
O A REQUIREDelement attribute information itenwith the following Infoset properties:
® A [local name] ofelement
® A [namespace name] which has no value
® A type ofxs:QName

O An OPTIONAL mustUnderstand  attribute information itenwith the following Infoset
properties:

® A [local name] ofmustUnderstand
® A [namespace name] which has no value
® A type ofxs:boolean
O An OPTIONAL required attribute information itenwith the following Infoset properties:
® A [local name] ofrequired
® A [namespace name] which has no value
® A type ofxs:boolean

O Zero or more namespace qualifigttkibute information iterm. The [namespace name] of such
attribute information iterm MUST NOT be "http://www.w3.org/ns/wsdl" and MUST NOT be
"http://www.w3.org/ns/wsdl/soap".

® Zero or morezlement information itemongst its [children], in order, as follows:

1. Zero or morelocumentation  element information itesnas defined ifWSDL 2.0 Coré
[p.70].
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2. Zero or more namespace-qualifddment information itesnamongst its [children]. The
[namespace name] of suelement information iteedMUST NOT be
"http:/mwww.w3.org/ns/wsdl" and MUST NOT be "http://www.w3.org/ns/wsdl/soap".

5.9.5 Mapping XML Representation to Component Properties
Sed Table 516 [p.34] .

Table 5-6. Mapping from XML Representation to SOAP Header Block component-related Properties

Property

Value

{Boap headefs
[p-31] }

The set of SOAP Header Blgck [p.32] components corresponding to all the
header element information itenm the [children] of théault , input or
output element information itenif any.

{Element
[p-32]}

The element declaration from the {element declargtions} resolved to by the \
of theelement attribute information itemThe value of thelement attribute

alue

information itemMUST resolve to a global element declaration from fhe {eleppent

} property of ttje Descripfion comporfgiit®3!

{mustUnderstand | The actual value of thmustUnderstand attribute information itemif present;
[p.32] } otherwise "false".

The actual value of theequired  attribute information itemif present;
{fequired [p.32] } otherwise "false".
{barent [p.32] } The|Binding Fault gr Binding Message Refer¢gnce component corresponding

fault ,input oroutput elementinformation itenm [parent].

5.9.6 IRI Identification Of A SOAP Header Block component

WSDL Version 2.0 Part 1: Core Langualjé§DL 2.0 Core Languale [p.7Ptlefines 4 fragmeht
[dentifier syntak for identifying components of a WSDL 2.0 document.

A[SOAP Header Blogdk [p.32] component can be identified usinfg/SuextensidiXPointer Framework

scheme:

wsdl.extension(http://www.w3.org/ns/wsdl/soap,
wsoap.header( parent / element declaration )

1. parent is the "wsdl.*" pointer part of thd {parént [p.32] } component, as specified in appendix A.2,

[Fragment Identifiets ifM/SDL 2.0 Core Langualge [p.7R]i.e. without the xmlIns() pointer parts.

2. element declaration

to the

is the value of thg {narhe} of the Element Declaration component that is

referred to by the[{element declaration [p.32] } property of the SOAP Header Block component.
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5.10 WSDL SOAP 1.2 Binding

This section describes the SOAP 1.2 binding for WSDL 2.0. This binding does NOT natively support the

full range of capabilities from SOAP 1.2. Certain capabilities not widely used, or viewed as problematic in
practice, are not available -in many cases because supporting them was considered as adding considerable
complexity to the language. Here are examples of such unsupported capabilities:

o multiple children of the SOAP Body;
e multiple SOAP Fault Detail entries;

e non-qualified elements as children of a SOAP Fault Detalil.

5.10.1 Identifying a WSDL SOAP 1.2 Binding

A WSDL SOAP Binding is identified as a SOAP 1.2 binding by assigning the value "1.2" {soap
[p.23] } property of the Bindihg component.

5.10.2 Description

The WSDL SOAP 1.2 binding extension defined in this section is an extension of the SOAP binding
defined in sectiofp. WSDL SOAP Binding Extensiof[p.19] to enable Web service applications to use
SOAP 1.2|E0AP 1.2 Part 1: Messaging Framework (Second Edijtion) [g.70]

The WSDL SOAP 1.2 binding extension supports the SOAP 1.2 HTTP binding defined [BD&E [L.p
[Part 2: Adjuncts (Second Editign) [p.7P$pecification. This is indicated by assigning the URI
"http://www.w3.0rg/2003/05/soap/bindings/HTTP/" (as definedRQAP 1.2 Part 2: Adjuncts (Secdnd
[p.70]]) to the {soap underlying protogol [p.24] } property. Other values MAY be used for this
property in conjunction with the SOAP 1.2 binding extension defined by this specification provided that
the semantics of such protocols are consistent with this binding extension.

Default rules in sectidb.10.3 SOAP 1.2 Binding Ruléfp.35] define the relationship between SOAP

message exchange patterns define[$AP 1.2 Part 2: Adjuncts (Second Editjon) [p.Fahd WSDL
message exchange patterns defined in sd2tidnedefined Message Exchange Pattelfs.8] .

5.10.3 SOAP 1.2 Binding Rules

These binding rules are applicable to SOAP 1.2 bindings.

® SOAP Action Featurélhe value of the SOAP Action Feature for the initial message of the message
exchange pattern of the Interface Operation bound is specified action [p.27] } property
of this[Binding Operatidn component. If {he Binding Operation component does NOT {soap
[p.27] } property defined, then the SOAP Action Feature [88AP 1.2 Part 2: Adjundts
[((Second Edition) [p.70]) has NO value. Otherwise, its value is the value of the SOAP Action
Feature for the initial message of the message exchange patterh. The {Ssohp action [p.27] } property
has NO effect when binding to the SOAP-Response MEP.
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® SOAP MEP Selectioifor a given Interface Operatjon component, if therg is a Binding Opgration
component whosd {interface operation} property matches the component in question[and Jts {soap
[p.27] } property has a value, then the SOAP MEP is the value df the {sopp mep [p.27] }
property. Otherwise, the SOAP MEP is the value of the Bihding compongnt's {soap meg default
[p.27] }, if any. Otherwise, thle Interface Operation componefit's {message exchangd pattern}
property MUST have the value "http://www.w3.org/ns/wsdl/in-out", and the SOAP MEP is the URI
"http://mvww.w3.0rg/2003/05/soap/mep/request-response/" identifying the SOAP Request-Response
Message Exchange Pattern as definefS®AP 1.2 Part 2: Adjuncts (Second Editjon) [p.FojP-83!

® SOAP Detail Elementf any, the value of the SOAP "Detail" element MUST bedleenent
Egggll]rmation itemidentified by the [[efement declaratjon} property of ffhe Interface Fault comppent.

e HTTP Method SelectioiThis default binding rule is applicable when the value of[the {soap
[underlying protocdl [p.24] } property of the Binding component is
"http://mwww.w3.0rg/2003/05/soap/bindings/HTTP/". If the SOAP MEP selected as specified above has the
value "http://www.w3.0rg/2003/05/soap/mep/request-response/" then the HTTP method used is "POST".
If the SOAP MEP selected has the value "http://www.w3.0rg/2003/05/soap/mep/soap-response/" then the
HTTP method used is "GETH[P-82]

5.10.4 Binding WSDL 2.0 MEPs to SOAP 1.2 MEPs

This section describes the relationship between WSDL components and SOAP 1.2 MEP properties as
described inf$OAP 1.2 Part 2: Adjuncts (Second Editjon) [p.J0]

5.10.4.1 WSDL In-Out to SOAP Request-Response

This section describes the mapping from the WSDL "http://www.w3.org/ns/wsdl/in-out” Message
Exchange Pattern (MEP) to the SOAP "http://www.w3.0rg/2003/05/soap/mep/request-response/" MEP (as
would be the case for a usual SOAP-over-HTTP In-Out operation). Extensions (§u8%3D Cole

[p.71] ) MAY alter these mappings.

5.10.4.1.1 The Client

As the client, the property "http://www.w3.0rg/2003/05/soap/bindingFramework/ExchangeContext/Role"
takes the value "RequestingSOAPNode".

The SOAP "http://www.w3.0rg/2003/05/soap/mep/ImmediateDestination” property takes the value of the
HTTP Request IRI, as defined|énd.6 HTTP Request IR][p.45] , and modified as described in section
[6.8.1 Serialization of the instance data in parts of the HTTP request IRp.56] .

The WSDL "In" message is mapped to the SOAP
"http:/www.w3.0rg/2003/05/soap/mep/OutboundMessage" property.

The WSDL "Out" message maps to the SOAP "http://www.w3.0rg/2003/05/soap/mep/InboundMessage"
property.
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5.10.4.1.2 The Service

As the service, the property
"http://lwww.w3.0rg/2003/05/soap/bindingFramework/ExchangeContext/Role" takes the value
"RespondingSOAPNode".

The WSDL "In" message is mapped to the SOAP
"http://www.w3.0rg/2003/05/soap/mep/InboundMessage” property.

The WSDL "Out" message maps to the SOAP "http://www.w3.0rg/2003/05/soap/mep/OutboundMessage”
property.

5.10.4.2 WSDL In-Out to SOAP SOAP-Response

This section describes the mapping from the WSDL "http://www.w3.org/ns/wsdl/in-out" MEP to the
"http://www.w3.0rg/2003/05/soap/mep/soap-response/” SOAP MEP. Extensions (§WB44 0 Cole
[p.71]]) MAY alter these mappings.

5.10.4.2.1 The Client

As the client, the property "http://www.w3.0rg/2003/05/soap/bindingFramework/ExchangeContext/Role"
takes the value "RequestingSOAPNode".

The SOAP "http://lwww.w3.0rg/2003/05/soap/mep/ImmediateDestination” property takes the value of the
HTTP Request IRI, as definedznd.6 HT TP Request IR][p.45] , and modified as described in section
[6.8.1 Serialization of the instance data in parts of the HTTP request IRp.56] .

The value of the|{message content mpdel} property fof the Interface Message Reference components of
the {interface message references} property MUST be either "#element" or "#none". When the value is:

e "#element", the WSDL "In" message is mapped to the destination URI, as per the rules in section
[6.8.2 Serialization as application/x-www-form-urlencodeldp.58] .

e "#none", the WSDL "In" message is empty.
The SOAP "http://www.w3.0rg/2003/05/soap/mep/OutboundMessage” property has no value.

The WSDL "Out" message maps to the SOAP "http://www.w3.0rg/2003/05/soap/mep/InboundMessage”
property.

5.10.4.2.2 The Service
As the service, the property

"http://www.w3.0rg/2003/05/soap/bindingFramework/ExchangeContext/Role" takes the value
"RespondingSOAPNode".

The WSDL "In" message is constructed from the destination URI as per the rules inf&&fon

[Serialization as application/x-www-form-urlencodedi[p.58] , WHEN the value of th¢ {message confent
[model} property for thg Interface Message Reference components pf the {interface message feferences}
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property is "#element".

The WSDL "Out" message maps to the SOAP "http://www.w3.0rg/2003/05/soap/mep/OutboundMessage”
property.

5.10.4.3 WSDL In-Only to SOAP Request-Response

This section describes the mapping from the WSDL "http://www.w3.org/ns/wsdl/in-only" MEP to the
SOAP "http://www.w3.0rg/2003/05/soap/mep/request-response/" MEP. Extensions ($3¥%as.f)

[p.71]]) MAY alter these mappings.

5.10.4.3.1 The Client

As the client, the property "http://www.w3.0rg/2003/05/soap/bindingFramework/ExchangeContext/Role"
takes the value "RequestingSOAPNode".

The SOAP "http://www.w3.0rg/2003/05/soap/mep/ImmediateDestination” property takes the value of the
HTTP Request IRI, as defined®é4.6 HTTP Request IR][p.45] , and modified as described in section

[6.8.1 Serialization of the instance data in parts of the HT TP request IRp.56] .

The WSDL "In" message is mapped to the SOAP
"http://lwww.w3.0rg/2003/05/soap/mep/OutboundMessage" property.

The SOAP "http://www.w3.0rg/2003/05/soap/mep/InboundMessage” property has no value.
5.10.4.3.2 The Service

As the service, the property
"http://Iwww.w3.0rg/2003/05/soap/bindingFramework/ExchangeContext/Role" takes the value
"RespondingSOAPNode".

The WSDL "In" message is mapped to the SOAP
"http://Iwww.w3.0rg/2003/05/soap/mep/InboundMessage” property.

The SOAP "http://www.w3.0rg/2003/05/soap/mep/OutboundMessage” property has no value.
5.10.4.4 WSDL Robust-In-Only to SOAP Request-Response

This section describes the mapping from the WSDL "http://www.w3.org/ns/wsdl/robust-in-only" MEP to
the SOAP "http://www.w3.0rg/2003/05/soap/mep/request-response/" MEP. Extensions (BMEAdE ()

[p.71]]) MAY alter these mappings.
5.10.4.4.1 The Client

As the client, the property "http://www.w3.0rg/2003/05/soap/bindingFramework/ExchangeContext/Role"
takes the value "RequestingSOAPNode".
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The SOAP "http://www.w3.0rg/2003/05/soap/mep/ImmediateDestination” property takes the value of the
HTTP Request IRI, as defined®4.6 HTTP Request IR][p.45] , and modified as described in section

[6.8.1 Serialization of the instance data in parts of the HT TP request IRp.56] .

The WSDL "In" message is mapped to the SOAP
"http://lwww.w3.0rg/2003/05/soap/mep/OutboundMessage" property.

The SOAP "http://lwww.w3.0rg/2003/05/soap/mep/InboundMessage” can contain a SOAP fault.
5.10.4.4.2 The Service

As the service, the property
"http://Iwww.w3.0rg/2003/05/soap/bindingFramework/ExchangeContext/Role" takes the value
"RespondingSOAPNode".

The WSDL "In" message is mapped to the SOAP
"http://Iwww.w3.0rg/2003/05/soap/mep/InboundMessage” property.

The SOAP "http://www.w3.0rg/2003/05/soap/mep/OutboundMessage” can contain a SOAP fault.

5.11 Conformance

An element information itewhose namespace name is "http://www.w3.org/ns/wsdl" and whose local part
is description conforms to this binding extension specification if éfement information itesnand
attribute information iter® whose namespace is http://www.w3.org/ns/wsdl/soap conform to the XML
Schema for that element or attribute as defined by this specification and additionally adheres to all the
constraints contained in this specification.

6. WSDL HTTP Binding Extension

The HTTP binding extension described in this section is an extensi@WSBDI[ 2.0 Core Language

[p.70] ] to enable Web services applications to use HTTHIEIH RFC 261 [p.69] (as well as other
versions of HTTP) and HTTPEETFE RFC 281 [p.69]. This binding extension extends WSDL 2.0 by
adding properties to the component model defineMSIPL 2.0 Core Langualge [p.7P]In addition an

XML Infoset representation for these additional properties is provided, along with a mapping from that
representation to the various component properties.

As allowed in[[NSDL 2.0 Core Languale [p.7R]a[Bindind component can exist without indicating a
specifiq Interfage component that it applies to and, in this cage, no Binding Opergation or Bind|ng Fault
components can be present in[the Binding component.

The HTTP binding extension is designed with the objective of minimizing what needs to be explicitly
declared for common cases. This is achieved by defining a set of default rules that &ffect all Jnterface
components of pn Interface component to which the HTTP binding extension is applied, unless
specifically overridden by[a Binding Operaiion component. Thus, if a fjiven Interface Operation
component is not referred to specifically Qy a Binding Openration component, then all the default rules
apply to thaf Interface Operatjon component. As a result, in accordance with the requirerfWSBIbf |
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6.1 Identifying the use of the HTTP Binding

[2.0 Core Languagde [p.70] all operations of an Interfgdce component will be bound by this binding
extension.

Note: As in other parts of this specification, one could have done away with "default” properties at the
component model level, and have set the value for the corresponding non-default properties in the XML
mapping section. However, default properties are required for interface-less binding. Indeed, an
interface-less binding has no means to set the non-default version of the property at the operation-level,
since there is precisely no operation (there is not even an interface). Hence the mapping needs to be done
elsewhere.

[Definition: The internal tree representation of an input, output or fault message is cafisthaoe

data, and is constrained by the schema definition associated with the message: the XML element
referenced in thg {element declarafion} property of the Interface Message Rgference component for input
and output messages (unless the {message conten model} is "#any"), and in the {element declaration}

property of afi Interface Fault component for faults.]
6.1 Identifying the use of the HTTP Binding

A Binding component (defined iWJSDL 2.0 Core Languale [p.7]]is identified as an HTTP binding
by assigning the value "http://www.w3.org/ns/wsdl/http" to fhe {type} property df the Binding component.

6.2 HTTP Syntax Summary (Non-Normative)

<description>
<binding name=" xs:NCName" interface=" xs:QName"?
type=" http://www.w3.org/ns/wsdl/http "

wht t p: met hodDef aul t =" xs:string ~ "?
wht t p: quer yPar anet er Separ at or Def aul t =" xs:string  "?
wht t p: cooki es="xs:boolean "?
wht t p: cont ent Encodi ngDef aul t =" xs:string ~ "? >

<documentation />?

<fault ref=" xs:QName"
wht t p: code=" union of xs:int, xs:token "?
wht t p: cont ent Encodi ng="xs:string  "? >
<documentation />*

< wht t p: header name=" xs:string  "type=" xs:QName"
required=" xs:boolean "? >
<documentation />*
</ wht t p: header >*
</fault>*
<operation ref=" xs:QName"

whtt p: | ocati on="xs:anyURI "?

wht t p: met hod="xs:string  "?

whttp:inputSerialization="xs:string "?

wht t p: out put Seri al i zati on="xs:string  "?

whttp: faul t Serialization="xs:string "?

wht t p: quer yPar anet er Separ at or =" xs:string ~ "?

wht t p: cont ent Encodi ngDef aul t =" xs:string  "?

wht t p: i gnor eUnci t ed="xs:boolean "? >
<documentation />*
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6.3 Supported Extensions

<input messagelLabel=" xs:NCName"?

wht t p: cont ent Encodi ng="xs:string  "? >
<documentation />*
< wht t p: header ... />*
</input>*
<output messagelLabel=" xs:NCName"?
wht t p: cont ent Encodi ng="xs:string  "? >

<documentation />*
< wht t p: header ... />*
</output>*

<infault ref=" xs:QName"
messagelLabel="
<documentation />*
</infault>*

xs:NCName"? >

<outfault ref="
messagelLabel="
<documentation />*
</outfault>*

xs:QName"
Xs:NCName"? >

</operation>*
</binding>

<service>
<endpoint name=" xs:NCName" binding="  xs:QName" address=
wht t p: aut henti cati onSchene=" xs:token "?
wht t p: aut henti cati onReal n¥" xs:string  "? >
<documentation />*
</endpoint>
</service>
</description>

6.3 Supported Extensions

xs:anyURI "?

An implementation of the HTTP binding extension MUST support the following extensions:

e "http://www.w3.org/ns/wsdl-extensions/safe" (Beg& Operation safety{p.12] )

6.4 HTTP Binding Rules
6.4.1 HTTP Method Selection

When formulating the HTTP message to be transmitted, the HTTP request method used MUST be

selected using one of the followigP-7®!

® For a given Interface Operatjon component, if therg Is a Binding Opgration component whose

{[nterface operatidn} property matches the component in question afd its {http inethod [p.46] }
property has a value, then the value of fhe {http méthod [p.46] } property.
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e Otherwise, the value of the Bind]ng componer|t’s {http method dfault [p.46] }, if any.

e Otherwise, if a[{sale [p.12] } property as defineqBid Operation safet}p.12] is present on the
bound Interface Operatipn component and has a value of "true", the value "GET".

® Otherwise, the value "POST".

6.4.2 HTTP Content Encoding Selection

When formulating the HTTP message to be transmitted, content encoding for ja given Binding Message

component is determined as follfs*6]

e |f the {http content encoding [p.65] } property has a non-empty val@ardent-Encoding
header-field MUST be inserted with the value of this property.

e Otherwise, if the value of the par¢nt Binding Operation compongnt’s {http content encoding default
[p.64] } property has a non-empty valueCantent-Encoding header-field MUST be inserted
with the value of this property.

e Otherwise, if the value of the grandpafent Binfling compondnt’s {http content encoding default [p.64]
} property has a non-empty valueCantent-Encoding header-field MUST be inserted with the
value of this property.

When formulating the HTTP fault message to be transmitted, content encoding for[a given Bindjng Fault
component is determined as follof§&. 76!

e |f the {http content encodinfg [p.65] } property has a non-empty value, tRemgent-Encoding
header-field MUST be inserted with the value of this property.

e If the {http content encoding defdult [p.64] } property has a non-empty value, then a
Content-Encoding header-field MUST be inserted with the value of this property.

The body of the response message is encoded using the specified content encoding.

6.4.3 Payload Construction And Serialization Format

When formulating the HTTP message to be transmitted, the contents of the payload (i.e. the contents of
the HTTP message body) MUST be what is defined by the corresppnding Interface Message Reference or
Interface Fadlt components, serialized as specified Hy the serialization| format [p.48]u€ed.

[Definition: Theserialization format is a media type token ("type/subtype"). It identifies rules to serialize
the payload in an HTTP message. Its value is defined by the following rules. The HTTP request
serialization format MUST be in the media type range specified by the {http input seriglization [p.46] }
property. The HTTP response serialization format MUST be in the media type range specified by]the {http
[output serializatign [p.46] } property. The HTTP serialization format of a fault MUST be in the media

type range specified by the {http fault serialization [p.46] } property. The concept of media type range is
defined in Section 14.1 dffTF RFC 261p [p.69]. The serialization format MAY havassociated

media type parameters(specified with thgparameter production ofmedia-range in Section 14.1

of [ETE REC 261F [p.69]. |
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Section6.8 Serialization Format of Instance Datp.55] defines serialization formats supported by this
binding extension along with their constraints.

e [Interface Message Referehce component:

O If the value of the|{message content model} property of the Interface Message Re¢ference bound
is "#any" or "#element", the serialization of the instance data is specified as defined in section
[6.4.3.1 Serialization rules for XML messagep.43] .

O If the value is "#none", then the payload MUST be empty and the value of the corresponding
serialization property ({http input serializatjon [p.46] } ¢r {http output serialization [p.46] }) is
ignoredf[P-76]

O If the value is "#other", then the serialization fojmat [p.42] and its associated media type
parameters, if any, specifies the value of the HCbRtent-Type  entity-header field as
defined in section 14.17 iTF RFC 261p [p.69]. The serialization of the payload is
undefined.

e [Interface FauJt component: the serialization of the instance data is specified as defined in section

[6.4.3.1 Serialization rules for XML messagep.43] .

If the[Interface Message Referehce component Fault component is declared using a
non-XML type system (as considered in the Types sectiq/SBOL 2.0 Core Languale [p.7]] then
additional binding rules MUST be defined in an extension specification to indicate how to map those
components into the HTTP enveldh: ¢!

6.4.3.1 Serialization rules for XML messages

The serialization rules for messages whgse {message content model} is either "#element" or "#any", AND
the serialization rules for fault messages, are as folfq)[ﬁié‘?]

e |f the|serialization format [p.42] is "application/x-www-form-urlencoded", then the serialization of

the[instance ddta [p.40] is defined by sedBdh2 Serialization a$

[application/x-www-form-urlencoded [p.58] .

e |If the[serialization formht [p.42] is "multipart/form-data”, then the serialization ¢f the instanfe data
[p.40] is defined by sectigf.8.4 Serialization as multipart/form-datg[p.62] .

e If the[serialization formht [p.42] is "application/xml", then the serialization df the instan¢e data [p.40]
is defined by sectidf.8.3 Serialization as application/xni[p.62] .

e Otherwise, then the serialization of data [p.40] is defined by 8t &erializatioh
[as application/xm|[p.62] with the following additional rule: the value of the HTTP
Content-Type entity-header field is the value of {he serialization format [p.42] and its associated
media type parameters, if any.
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6.4.4 Default input and output serialization format

Sectior] Table 611 [p.44] defines the default values for the GET, POST, PUT and DELETE values of the

HTTP method as selected in secf®A.l HTTP Method Selectiol{p.41] .

Table 6-1. Default values for GET, POST, PUT and DELETE

HTTP Method Default Input Serialization Defaglt'Ou_t put
Serialization
Selected in 6.4.1 HTTH S
[Method Selectioh {http input serialization|[p.46] } {http output serialization|
[p.46] }
[p.41]
GET application/x-www-form-urlencoded application/xml
POST application/xml application/xmi
PUT application/xml application/xmi
DELETE application/x-www-form-urlencoded application/xml
Note:
Theapplication/x-www-form-urlencoded serialization format places constraints on the XML

Schema definition of thq {element declaration} property of the Interface Message Rgference components
of the] Interface Operatipn component bound [68€ Serialization a3
[application/x-www-form-urlencoded [p.58] ).

The default value for thg {http input serialization [p.46] } aphd {http output serialization [p.46] } properties
for any other HTTP method selecteajsplication/xml

Mechanisms other than setting the serialization properties MAY modify the serialization format of the
instance da}a [p.40] corresponding to the message. An example of such modification is the WSDL SOAP
Binding HTTP IRI Serialization rules specified3t8 SOAP Binding Rulegp.22] . This binding

extension specifies that the SOAP-Response Message Exchangd Fa@éA .2 Part 2: Adjundts

[(Second Edition) [p.70], Section 6.3) supports input message serialization only as
application/x-www-form-urlencoded . Other examples are other message exchange patterns or
binding extensions.

6.4.5 HTTP Header Construction

If the {http headels [p.50] } property as defined in seqdhDeclaring HTTP Header§p.50] exists and
is not empty in f Binding Message Refer¢nde or Binding]Fault component, HTTP headers conforming to

eachl HTTP Header [p.51] component contained in this {http hg¢aders [p.50] } property MAY be serialized
as followsf[P-77]
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e The HTTP header field name used is the value of[the fhame [p.51] } property of the HTTP| Header
[p.51] component. The HTTP binding MUST NOT set an HTTP header field corresponding to the
value of the [[nanje [p.51] } property already set by another mechanism, such as the HTTP stack or
another featurg[P-77]

e The HTTP header field value, whose XML Schema type is declared by the {type ddfinition [p.51] }
property of th¢ HTTP Header [p.51] component, is serialized following the rules of the
field-value production of section 4.2 JlFTF RFC 261p [p.69].

If the value of ah HTTP Header [p.51] componerit’s {reqliired [p.51] } property is "true", the inclusion of
this HTTP header field is REQUIREDP-77!, otherwise it is OPTIONAL.

6.4.6 HTTP Request IRI

When formulating the HTTP Request, the HTTP Request IRI is an absolute IRI reference and is the value
of the {http locatioh [p.46] } property of the Binding Opera}ion component, resolved using the value of the
{hddresk} property of te Endpdint component (see sectionEOF[RFC 398p [p.69]).0fP-7"11f the

{pttp Tocation} [p.46] } property is not set, the HTTP Request IRI is the value of the {dddress} property of
the[Endpoirjt component. Input serializations may define additional processing rules to be applied to the
value of [p.46] } before applying the process of reference resolution, i.e. before combining

it with the {addreds} property of the endpoint element to form the HTTP Request IRI. For example, the
three serialization formats defined in secjto@ Serialization Format of Instance DatHp.55] define a

syntax to use the {http locatijon [p.46] } as a template using elements of the instance data.

If the resulting IRI uses thettps  scheme, then HTTP over TLEETF RFC 281B [p.69] is used to
send the HTTP request.

The HTTP Request IRI identifies the resource upon which to apply the request and is transmitted using the
Request-URI, and optionally the Host header field, as defindBTir[RFC 261p [p.69].

6.5 Binding Operations
6.5.1 Description

This binding extension specification provides a binding to HTTP of Interface Opgration components
whose [message exchange pattern} property has a value amongst:

e "http://www.w3.org/ns/wsdl/in-only"
e "http://www.w3.org/ns/wsdl/robust-in-only"
e "http://www.w3.org/ns/wsdl/in-out"

This HTTP binding extension MAY be used with other message exchange patterns, such as outbound
message exchange patterns, provided that additional semantics are defined, for example through an
extension.
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Each of the three supported message exchange patterns above involves one or two messages or faults
being exchanged. The first one is transmitted using an HTTP request, and the second one is transmitted
using the corresponding HTTP respofise’”] In cases where only one single message is being sent, the
message body of the HTTP response MUST be ety

For successful responses, the HTTP response code MUST be:
® 202 when the MEP is "http://www.w3.org/ns/wsdl/in-oiffiy®-8%

® 204 when the MEP is "http://www.w3.org/ns/wsdl/robust-in-ofj 6]

For every Binding Operatipn component corresponding to[such Interface Operation components, this
binding extension specification allows the user to indicate the HTTP method to use, the input, output and
fault serialization, and the location of the bound operation.

6.5.2 Relationship to WSDL Component Model

The HTTP binding extension adds the following properties to the WSDL component model (as defined in
[[WSDL 2.0 Core Language [p.7D]

e {http location} OPTIONAL. Anxs:anyUR] to thg Binding Operatipn component. It MUST contain
an IRI reference and MUST NOT include a fragment identifier comp@enit!

e {http method default} OPTIONAL. As:string to thd Bindinjy component, indicating the default
value for the HTTP Request Method for all fhe Interface Opetation componentd of any Interface

component to which thfs Bindihg is applied.

e {http method} OPTIONAL. Axs:string to thg Binding Operatipn component, indicating the value
for the HTTP Request Method for this spedific Binding Operation.

e {http input serialization} REQUIRED. As:string to thg Binding Operatipn component, indicating
allowed serialization rules of the HTTP Request message for this specific operation, as described in
section6.5.3 Specification of serialization rules allowep.47] .

e [http output serialization} REQUIRED. As:string to thg Binding Operatipn component, indicating
allowed serialization rules of the HTTP Response message for this specific operation, as described in
section6.5.3 Specification of serialization rules allowep.47] .

e {http fault serialization} REQUIRED. As:string to thg Binding Operatipn component, indicating
allowed serialization rules of the HTTP Response message for this specific operation in case a fault is
returned, as described in seci®b.3 Specification of serialization rules allowgfb.47] .

e {http query parameter separator default} REQUIREDxsfstring to thg Bindinjj component,
indicating the default query parameter separator character for fall the Interface Operation components

of any[Interface component to which this Binding is applied to.
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6.5 Binding Operations

e {http query parameter separator} OPTIONAL x&:string to thg Binding Operatipn component,
indicating the query parameter separator character fdr this Binding Opleration.

6.5.3 Specification of serialization rules allowed

The value of the[{http input serializatjon [p.46] |, {http output serializdtion [p.46] } 4nd {httpJfault
[p.46] } properties is similar to the value allowed fortbeept HTTP header defined by
the HTTP 1.1 specification, Section 14.1 (§&&F RFC 261p [p.69]) and MUST follow the production
rules defined in that section except for the followffit§:"8]

1. The prefix'Accept:*  MUST NOT be used.
2. The rulegdtext is changed from:
gdtext = <any TEXT except<">>
to:
gdtext = <any CHAR except<">>
This change is made to disallow non-US-ASCIlI OCTETSs.

These properties indicate the range of media types and associated parameters with which an instance
MAY be serialized. The value of the serialization fofmat [p.42] used for a message is a media type which
MUST be covered by this ran@8P-’/! Wild cards (for example, "application/*") SHOULD NOT be

used in thisattribute information itensince they may lead to interoperability problgits?”]

The use of{http input serializatipn [p.46] }, {http output serializgtion [p.46] } and {http fault serialization
[p.46] } is specified in sectidf.4.3 Payload Construction And Serialization Forma{p.42] .

6.5.4 XML Representation

<description>
<binding wht t p: met hodDef aul t =" xs:string ~ "?
wht t p: quer yPar anet er Separ at or Def aul t =" xs:string ~ "? >
<operation ref=" xs:QName"
wht t p: | ocat i on="xs:anyURI "?
wht t p: met hod=" xs:string ~ "?
whtt p: i nput Seri al i zati on="xs:string  "?
wht t p: out put Seri al i zati on="xs:string  "?
whttp: faul t Serialization="xs:string "?
wht t p: quer yPar anet er Separ at or =" xs:string ~ "? >
</operation>
</binding>
</description>

The XML representation for binding an Operation areasiisibute information iters with the following
Infoset properties:
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An OPTIONAL location  attribute information itenwith the following Infoset properties:
O A [local name] oflocation
O A [namespace name] of "http://www.w3.org/ns/wsdl/http"
O A type ofxs:anyURI
An OPTIONAL method attribute information itenwith the following Infoset properties:
O A [local name] ofmethod
O A [namespace name] of "http://www.w3.org/ns/wsdl/http"
O A type ofxs:string

An OPTIONAL inputSerialization attribute information itenwith the following Infoset
properties:

O A [local name] ofinputSerialization
O A [namespace name] of "http://www.w3.org/ns/wsdl/http"
O A type ofxs:string

An OPTIONAL outputSerialization attribute information itenwith the following Infoset
properties:

O A [local name] ofoutputSerialization
O A [namespace name] of "http://www.w3.org/ns/wsdl/http"
O A type ofxs:string

An OPTIONAL faultSerialization attribute information itenwith the following Infoset
properties:

O A [local name] offaultSerialization
O A [namespace name] of "http://www.w3.org/ns/wsdl/http"
O A type ofxs:string

An OPTIONAL queryParameterSeparator attribute information itenwith the following
Infoset properties:

O A [local name] ofqueryParameterSeparator
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O A [namespace name] of "http://www.w3.org/ns/wsdl/http"

O A type ofxs:stringwhose pattern facet is "[&;a-zA-Z0-9\-\._~I$\(\): @N\?\*\+,]{1,1}'&" and

;" being the most frequently used characters in practice.
The followingattribute information iters for thebinding element information iterare defined:
e An OPTIONAL methodDefault  attribute information itenwith the following Infoset properties:
O A [local name] ofmethodDefault
O A [namespace name] of "http://www.w3.org/ns/wsdl/http"
O A type ofxs:string

® An OPTIONAL queryParameterSeparatorDefault attribute information itenwith the
following Infoset properties:

O A [local name] ofqueryParameterSeparatorDefault
O A [namespace name] of "http://www.w3.org/ns/wsdl/http"

O A type ofxs:stringwhose length facet value'i$". The allowed characters are the same as for
the {http query parameter separator [p.47] } property above.

6.5.5 Mapping from XML Representation to Component Properties
Seq Table 612 [p.49] .
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Table 6-2. Mapping from XML Representation to Binding Operation component Extension Properties

Property Value

; ttp location [p.46] The actual value of thehttp:location attribute information itemif present.

{pttp_method The actual value of thehttp:methodDefault attribute information itemif
[p.46] } present.

i [p-46] The actual value of thehttp:method  attribute information itemif present.

{pttp input] The actual value of thehttp:inputSerialization attribute information
[p.46] | item if present; otherwise, the default value as defin{@4rHT TP Binding]

} [Ruled [p.41] .

{pttp output The actual value of thehttp:outputSerialization attribute information
[p.46] | item if present; otherwise, the default value as defin{@4rHTTP Binding]

} [Ruleg[p.41] .

{tip fault The actual value of thehttp:faultSerialization attribute information

[p.46]
}

item, if present; otherwise "application/xml".

I{se aralb The actual value of thehttp:queryParameterSeparatorDefault
D B attribute information itemif present; otherwise, "&".

[0.46] }

=

{fttp query The actual value of thehttp:queryParameterSeparator attribute
[parameter separalar. L .
information itemif present.

[p.47] }

=

6.6 Declaring HTTP Headers
6.6.1 Description

HTTP allows the use of headers in messages. This binding extension allows users to declare the HTTP
headers in use on a per message and on a per-fault basis.

6.6.2 Relationship to WSDL Component Model

The HTTP Header binding extension specification adds the following property to the WSDL component
model (as defined ifW}YSDL 2.0 Core Language [p.77)]

e {http headers} OPTIONAL. A set ¢f HTTP Heagler [p.51] components as defifed.;HTTH

[Header componentp.51] , to the Binding Message Refergnce component.
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e Similarly, {http headers} OPTIONAL, to t ult component.

A Binding Message Refererce dr a Binding Fault compongnt’s {http headers [p.50] } property MUST
NOT contain multipl§ HTTP Header [p.51] components with the shme Jname [p.51] } prpjiR ).

6.6.3 HTTP Header component

An[HTTP Headdr [p.51] component describes an abstract piece of header data (HTTP header field) that is
associated with the exchange of messages between the communicating parties. The prdsence]of a HTTP
[Headélr [p.51] component in a WSDL description indicates that the service support headers, and MAY
require a client interacting with the service to use the described header field. Zero or one such header field
may be used.

The properties of the HTTP Header component are as follows:

e {name} REQUIRED. Anxs:stringwhose pattern facet 1f#-"*+\-.0-9A-Z*-z|~]+" , the name of the
HTTP header field. The value of this property followsfibll-name  production rules as
specified in section 4.2 JlTF RFC 261 [p.69].

e {type definition} REQUIRED. A Type Definitioh component, in tHe {type definitions} property of
the[Descriptioh component, constraining the value of the HTTP header field. This type MUST be a
simple typgf[P-78]

e {required} REQUIRED. Anxs:booleanndicating if the HTTP header field is required. If the value is
"true”, then the HTTP header field MUST be included in the meg$&dél If it is "false”, then the
HTTP header field MAY be included.

e {parent} REQUIRED. Th¢ Binding Falilt pr Binding Message Refellence component that contains
this component in itq {http headprs [p.50] } property.

6.6.4 XML Representation

<description>

<binding name=" xs:NCName" type=" http://www.w3.org/ns/wsdl/http ">
<fault ref=" xs:QName">
< wht t p: header name=" xs:string  "type=" xs:QName"
required=" xs:boolean "? >

<documentation />*
</ wht t p: header >*

</fault>*

<operation ref=" xs:QName" >
<input messageLabel=" xs:NCName"?>

< wht t p: header ... />*

</input>*

<output messagelLabel=" xs:NCName"?>
< wht t p: header ... />*
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</output>*
</operation>*
</binding>
</description>

The XML representation forla HTTP Header [p.51] component é@eament information iterwith the
following Infoset properties:

® A [local name] ofheader
® A [namespace name] of "http://www.w3.org/ns/wsdl/http"
e One or morattribute information iterm amongst its [attributes] as follows:
O A REQUIREDnName attribute information itenwith the following Infoset properties:
® A [local name] ofname
® A [namespace name] which has no value
® A type ofxs:stringwhose pattern facet ifi#-"*+\-.0-9A-Z"-z|~]+" .
O A REQUIREDtype attribute information itemwith the following Infoset properties:
® A [local name] oftype
® A [namespace name] which has no value
® A type ofxs:QName
O An OPTIONAL required attribute information itenwith the following Infoset properties:
® A [local name] ofrequired
® A [namespace name] which has no value
® A type ofxs:boolean

O Zero or more namespace qualifigttkibute information iterm. The [namespace name] of such
attribute information iterm MUST NOT be "http://www.w3.org/ns/wsdl" and MUST NOT be
"http:/www.w3.org/ns/wsdl/http".

® Zero or morezlement information iteamongst its [children], in order, as follows:

1. Zero or morelocumentation  element information itesnas defined ifWWSDL 2.0 Coré
[p.70].

2. Zero or more namespace-qualifeddment information itesnamongst its [children]. The
[namespace name] of suelement information iteeMUST NOT be
"http://ivww.w3.org/ns/wsdl" and MUST NOT be "http://www.w3.org/ns/wsdl/http".
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6.6.5 Mapping from XML Representation to Component Properties
Seq Table 613 [p.53] .

Table 6-3. Mapping from XML Representation to HTTP Header component-related Properties

Property Value

(Pt Fieadets The set of HTTP Header [p.51] components corresponding to dletmer element

[0.50] } information itemin the [children] of thdault ,input oroutput element
P information itemif any.

{pamdg [p.51] } | The value of theame attribute information item

{fype definition The| Type Definition component from the {type definitipns} property of the
component resolved to by the value otype attribute information

[p.51] } e
{fequired The actual value of thequired  attribute information itemif present; otherwise
[p.51]} "false".

{parent [p.51] | The[Binding Fault dr Binding Message Referénce component corresponding to the
} fault ,input oroutput elementinformation itenm [parent].

6.6.6 IRI Identification Of An HTTP Header component

WSDL Version 2.0 Part 1: Core LangualjégDL 2.0 Core Languale [p.7Ptlefines 4 fragmeht
[dentifier syntak for identifying components of a WSDL 2.0 document.

An[HTTP Headdr [p.51] component can be identified usinfyv8d.extensidiXPointer Framework
scheme:

wsdl.extension(http://www.w3.org/ns/wsdl/http,
whttp.header(  parent / name))

1. parent is the pointer part of th¢ {parént [p.51] } componenf, as specified in WSDL Versjon 2.0
|Part 1: Core Languape.

2. nameis the [p.51] } property value.

6.7 Specifying HTTP Error Code for Faults
6.7.1 Description
For ever It component contained in an Int¢rface component, an HTTP error code MAY be

defined. It represents the error code that will be used by the service in case the fault needs to be returned.
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6.7 Specifying HTTP Error Code for Faults

The fault definition SHOULD agree with the definition of the HTTP error codes, as specified in section 8

of [IETE RFC 3205 [p.69].[P-77]
6.7.2 Relationship to WSDL Component Model

The HTTP Fault binding extension adds the following property to the WSDL component model (as
defined in [WSDL 2.0 Core Languale [p.7D]

e {http error status code} REQUIRED. A unionxd:int andxs:tokenwhere the allowed token value is
"#any", to thg Binding Fallt component. An integer value of this property identifies the error
Status-Code as defined H¥TF RFC 2616 [p.69] that the service will use in case the fault is
returnedf][P-771 If the value of this property is "#any", no claim is made by the service.

6.7.3 XML Representation

<description>

<binding >
<fault ref=" xs:QName"
wht t p: code="union of xs:int, xs:token "? >
</fault>*
</binding>

</description>

The XML representation for binding an HTTP Fault isaetnibute information itenwith the following
Infoset properties:

® acode OPTIONAL attribute information item
O A [local name] ofcode
O A [namespace name] of "http://www.w3.org/ns/wsdl/http"
O A type of union ofxs:intandxs:tokerwhere the allowed token value is "#any"
6.7.4 Mapping from XML Representation to Component Properties
Seqd Table 6}4 [p.54] .

Table 6-4. Mapping from XML Representatio ault component Extension Properties

Property Value

{http error status cogle | The actual value of thehttp:code attribute information itemif present;
[p.54]} otherwise "#any".
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6.8 Serialization Format of Instance Data

6.8 Serialization Format of Instance Data

This section specifies three serialization formats defining rules to encqde the instgnce data [p.40] of an

input or output message as an HTTP mes§age. Table 6-5 [p.§5] and Thble 6-6 [p.55] give an overview of
those serialization formats and their constraints. All of them allow serialization of part$ of the instance

[p.40] in the HTTP Request IRI, as defined in sef@iBri Serialization of the instance data jn
[parts of the HTTP request IR||[p.56] .

Other serialization formats may be defined. Those MAY place restrictions on the stylg¢ of the Ihterface
bound.

Table 6-5. Applicability of the serialization formats defined in this section for this HTTP binding

Serialization of the instance data in parts of an HTTP message

- In the In the message body
request
URI | application/x-www-form-urlencoded | multipart/form-data | application/xml
Without
message
GET, or none
HTTP | DELETE,
request
(input

message) With
message| All,

body: some Remainder All All
POST, |ornone
PUT, ...
HTTP response ) i All

(output message)
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6.8 Serialization Format of Instance Data

Table 6-6. Operation styles required for using serialization formats defined below as input serialization

Request
Request e
HTTP URI: query Input serialization
Method | harameters
or path application/x-www-form-urlencoded | multipart/form-data | application/xml
components
Without
message
body:
GET, IRI style IRI style - -
DELETE,
IRI style, if
With any data is
message | serialized as
body: path IRI style Multipart style None required
POST, | components
PUT, ... or query
parameters

6.8.1 Serialization of the instance data in parts of the HTTP request IRI

This section defines templating rules for the {http locgtion [p.46] } property ¢f the Binding Opgration
component. Templating is used by the serialization formats defined in §e&iBerialization Format of

Instance Datq[p.55] , and MAY be reused by other serialization formats.

With this HTTP binding, part of the instance data for HTTP requests MAY be serialized in the HTTP
request IRI, and another part MAY be serialized in the HTTP message body.

If the {styld} property of th¢ Interface Operatjon bound has a value of
"http:/lwww.w3.org/ns/wsdl/style/iri" as defined@h2 IRI Styld [p.17] , and if the[{http Tocatign [p.46] }
property of th¢ Binding Operatibn component is present, the value ¢f the {http Tpcation [p.46] } property
component is used as a temgfefe’8 which is combined with thd {addréss} property of the endpoint
element to form the full IRI to be used in an HTTP request, as specified in gét@iiRelationship tp
[(WSDL Component Mode][p.46] .

The resulting IRl MUST be mapped to an URI for use in the HTTP Request as per section 3.1 "Mapping
of IRIs to URIs" of the IRI specificatiofiETE REC 398J [p.70].[1[P-78] Additional rules for the
serialization of the HTTP request IRl MAY be defined by a serialization format.
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6.8 Serialization Format of Instance Data

6.8.1.1 Construction of the request IRI using the {http location} property

The {http locatiop [p.46] } property MAY cite local names of elements from the instange data [p.40] of
the message to be serialized in request IRI. Citing is performed:

e either by enclosing the element name within curly braces. For example, "temperature/{town}". See

Example 6-[L [p.60] for additional details;

® or by enclosing the element name within exclamated-curly braces, to include the element without
percent-encoding. For example, "temperature/{!town}". Detailed rules follow.

The [p.46] } property MUST conform to the following EBNIEQ/IEC 14977:1996 [p.69]

] grammar, which represents the patterns for constructing the requ@gp

httpLocation ::= charData? (( openBrace | closeBrace | template ) charData?)*
charData ::= [M}]*

openBrace ::='{{’

closeBrace ::="}}

template ::= rawTemplate | encodedTemplate

rawTemplate ::='{"" NCName '}

encodedTemplate ::='{’ NCName '}’

The request IRI is constructed as follows PHAandDIGIT below are defined as p§E[TF RFC 423)
[p.70] ]):

® The local name in a template SHOULD match at least one element frpm the instance data [p.40] of
the input messad®!P-78 When there is no match, the template is replaced by an empty string.

Otherwise, the template consumes the first non-consumed matching element from the ins{ance data
[p.40] . The next occurrence of the template consumes the next non-consumed matching element, and
so on until all templates are processed. Matching elements are consumed in the order in which they
appear in thg instance data [p.40] . Cited elements (i.e. elements referenced in templates) MUST

NOT carry arxs:nil  attribute whose value is "tryg-84] ,

Each raw templategwTemplate production in the grammar above) is replaced by the possibly

empty single value of the corresponding element frorh the instan¢e data [p.40] . No percent-encoding
is performed.

Each encoded templatencodedTemplate production in the grammar above) NOT preceded in

the [p.46] } property by a "?" character is replaced by the possibly empty single value
of the corresponding element from data [p.40] . Encoding is performed as follows:

O The characters in the rangé&" | ";" | "I" | "$" | "™ | "(" | ")" | ™"
[+ = | @ SHOULD be percent-encoded.

O The other characters, EXCEPT the ones in the rakigeHA | DIGIT | "-" | "." |
A Rt , MUST be percent-encoded.
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e Each encoded templatencodedTemplate  production in the grammar above) preceded in the

{pttp Tocation [p.46] } property by a "?" character is replaced by the possibly empty single value of
the corresponding element from data [p.40] . Encoding is performed as follows:

O The value of the|{http query parameter separator [p.47] } property, if present; otherwise the
value of the [{http query parameter separator dégfault [p.46] } property, MUST be
percent-encoded.

O The characters in the rangé&" | ";" | "!" | "$" | ™™ | "(" | ™)" | ™"
[+ = ettt | SHOULD be percent-encoded.

O The other characters, EXCEPT the ones in the rakigeHA | DIGIT | "-" | "." |
B , MUST be percent-encoded.

e Each uncited element (i.e. each element not referenced in a template) to be serialized, if any, is
encoded as for an encoded template.

® Percent-encoding MUST be performed using the UTF-8 representation of the character as prescribed

by section 6.4 of ETF RFC 398} [p.70].

® Each double curly bracegenBrace orcloseBrace production in the grammar above) is
replaced by a single literal curly brace ("{" or "}" respectively). This provides a simple escaping
mechanism.

Note that the mechanism described in this section could be used to indicate the entire absolute IRI,
including the scheme, host, or port, for example:

{scheme}.//{host}:{port}/temperature/{town}
or even:

{!myIRI}
6.8.2 Serialization as "application/x-www-form-urlencoded"

This serialization format is designed to allow a client or Web service to produce an IRI based on the
instance da}a [p.40] of a message and serialize a query string in the HTTP message body as
application/x-www-form-urlencoded

If this format is used then thg {st}le} property| of Interface Operjtion component being bound MUST
contain a value of "http://www.w3.org/ns/wsdl/style/iri" as defindd.i;IRI Styld [p.17] , i.e. this

serialization format may only be used to serialize the HTTP request corresponding to the initial message
of an interface operatigf[P-7°!

For the HTTP binding defined in this secti@@ WSDL HTTP Binding Extensior][p.39] ),
"application/x-www-form-urlencoded" MAY be used ds a serialization fgrmat [p.42] for an input message
(HTTP Request), but MUST NOT be used &s a serialization format [p.42] for an output or fault message
(HTTP ResponsgjP-79]
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6.8 Serialization Format of Instance Data

6.8.2.1 Case of elements cited in the {http location} property

In this serialization, the rules for constructing the HTTP request IRI using elements cited in the {http
[p.46] } property defined [6.8.1 Serialization of the instance data in parts of the HT TP
request IRI|[p.56] apply. Additional rules for constructing the HTTP request IRI follow.

6.8.2.2 Serialization of content of the instance data not cited in the {http location} property

If not all elements from tHe instance data [p.40] are cited ir] the {http lolcation [p.46] } property, or if the
E)r%ﬁerty is not present on the Binding Operation component, then additional serialization rulgs apply.

The remainder of the instance data is formatted as a query string as dd@r@&@.lh1 Construction df

[the query string [p.59] .

If the HTTP method used for the request does not allow a message body, then this query string is

serialized as parameters in the request IRI[§s®&.2.3 Serialization in the request IR[p.61] ),
otherwise it is serialized in the message body[§s&€.2.4 Serialization in the message bddy.61] ).

6.8.2.2.1 Construction of the query string

For elements of the instance data not cited injthe {http lo¢ation [p.46] } property, a query string is
constructed as followg!P-7°l

Non-nil elements with a possibly empty single value of the instance data [p.40] not cited are serialized as
guery parameters in the order they appear in the instance data.

[p.78

Thefi ta [p.40] MUST NOT contain elements witksamil  attribute whose value is "trug'.

Each parameter pair is separated by the value of the {http query parameter g$eparator [p.47] } property, if
present, or the value of the {http query parameter separator fefault [p.46] } property.

Uncited elements with single values (non-list) are serialized as a single name-value parameter pair.
The name of the parameter is the local name of the uncited element, and the value of the parameter is
the value of the uncited element.

Uncited elements with list values are serialized as one name-value parameter pair per-list value. The
name of each parameter is the local name of the uncited element, and the value of each parameter is
the corresponding value in the list. The order of the list values is preserved.

Replacement values falling outside the raneRHAandDIGIT below are defined as p¢E[TH

[REC 4230 [p.70]): ALPHA [ DIGIT | "= | "." | "_" | "~ | 1" | "$" |

Y @

MUST be percent- encoded Percent-encoding MUST be performed using the UTF-8 representatlon
of the character as prescribed by section 6.JE3H RFC 398J [p.70].
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6.8 Serialization Format of Instance Data

Example 6-1. Query string generation

The following instance data of an input message:

<data>
<town>Fréjus</town>
<date>2007-06-26</date>
<unit>C</unit>

</data>
with the following value of the[{http locatibn [p.46] } property:
‘temperature/{town}’

and the following value of the {http query parameter separator default [p.46] } property:

8
will produce the following query string:
date=2007-06-26&unit=C

6.8.2.2.2 Controlling the serialization of the query string in the request IRI

This serialization format adds the following property tgd the Binding Opefation component:

e {http location ignore uncited} REQUIRED. Rs:boolean This boolean indicates whether elements
not cited in the[{http Tocatidn [p.46] } property MUST be appended to the request IRI or ignored. If
the value of this property is "false", the rules defined in seffli®2.2.3 Serialization in the requegt
[p.61] dictate how to serialize elements not cited in {http lochtion [p.46] } in the request IRI.

Otherwise, those are NOT serialized in the request IRI.

When serializing an HTTP request that does not allow an HTTP message body, and when {http location
[p.60] } is "true”, any element NOT cited in {he {http lochtion [p.46] } property MUST be

defined in the schema aglable , or have alefault  value, or appear no less frequently than
specified by theninOccurs value. The element declaration SHOULD NOT combine a default value
with nillable  fjP-78]

The XML representation for this property isattribute information itenwith the following Infoset
properties:

® An OPTIONAL ignoreUncited attribute information itenwith the following Infoset properties:
O A [local name] ofignoreUncited
o A [namespace name] of "http://www.w3.org/ns/wsdl/http"

O A type ofxs:boolean
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6.8 Serialization Format of Instance Data

The mapping from the XML representation to component properties is as follows:

Table 6-7. Mapping from XML Representation to Binding Operation component Extension Properties

Property Value
{nttp location ignore The actual value of thehttp:ignoreUncited attribute information
[p.60] } item, if present; otherwise, "false".

6.8.2.2.3 Serialization in the request IRI

If the HTTP request method used does not allow HTTP message body (e.g. "GET" and "DELETE"), and if
gl(?ag}/alue of the[{http location ignore uncited [p.60] } property is "false”, then the following rulesf&pply.

If the [p.46] } property is not present, or if it is present and its value does not contain a "?"
(question mark) character, a "?" is appended to the request IRI. If it does already contain a question mark
character, then the value of the {http query parameter separator [p.47] } property, if present, or the value
of the {http query parameter separator default [p.46] } property otherwise, is appended.

Finally, the query string computed|t8.2.2.1 Construction of the query stringp.59] is appended.

Example 6-2. Instance data serialized in an IRI

The instance data defined in Examplg 6-1 [p.60] with the followpeyation  declaration:
<operation ref="t:data’

whttp:location="temperature/{town}’
whttp:method="GET’ />

and the followingendpoint  declaration:

<endpoint name="e’ binding="t:b’
address="http://ws.example.com/servicel/’ />

will serialize the message in the HTTP request as follows:

GET http://ws.example.com/servicel/temperature/Fr%eC3%A9jus?date=2007-06-26&unit=C HTTP/1.1
Host: ws.example.com

6.8.2.2.4 Serialization in the message body

If the HTTP request method used does allow an HTTP message body (e.g. "POST" and "PUT"), then the
following rules applyf] -7l

Finally, the query string computed|@8.2.2.1 Construction of the query stringp.59] is used as the
value of the HTTP message body.
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TheContent-Type HTTP header field must have the value
application/x-www-form-urlencoded flp-79]

Example 6-3. Instance data serialized in the HTTP Request IRl and message body

The instance data definedin Exampld 6-1 [p.60] with the followjyeyation  declaration:

<operation ref="t:data’
whttp:inputSerialization="application/x-www-form-urlencoded’
whttp:location="temperature/{town}’
whttp:method="POST’ />

and the followingendpoint  declaration:

<endpoint name='e’ binding="t:b’
address='http://ws.example.com/servicell’ />

will serialize the message in the HTTP request as follow:

POST http://ws.example.com/servicel/temperature/Fr%eC3%A9jus HTTP/1.1
Host: ws.example.com

Content-Type: application/x-www-form-urlencoded

Content-Length:

date=2007-06-26&unit=C

6.8.3 Serialization as "application/xml"

In this serialization, for HTTP requests, the rules for constructing the HTTP request IRI deffrgd in
[Serialization of the instance data in parts of the HTTP request IR[p.56] apply if the [[style} property

of the[Interface Operatibn bound has a value of "http://www.w3.org/ns/wsdl/style/iri" as deflhgd in
IRI Style|[p.17] .

The[instance ddta [p.40] of the input, output or fault message is serialized as an XML document in the
message body of the HTTP message, following the serialization defif@dnorical XMI. [p.70].

Therefore, it is only suitable for HTTP requests using methods allowing message bodies (i.e., for the
HTTP binding defined in this specification, input messages where the HTTP method selected has a body),
and for HTTP responses (i.e. output and fault messages for the HTTP binding defined in this
specification).

TheContent-Type  HTTP header MUST have the valagplication/xml IETF RFC 302
[p.69] ], or a media type compatible wittpplication/xml as specified in sectif®@4.3.]

[Serialization rules for XML messagelp.43] [j[P-7® Other HTTP headers MAY be used.

6.8.4 Serialization as "multipart/form-data”

In this serialization, for HTTP requests, the rules for constructing the HTTP request IRI defbr@d in

[Serialization of the instance data in parts of the HTTP request IR[p.56] apply if the [stylk} property
of the[Interface Operatibn bound has a value of "http://www.w3.org/ns/wsdl/style/iri" as defthgd in

[RT Style] [p.17] .
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6.8 Serialization Format of Instance Data

This format is for legacy compatibility to permit the use of XForms clients |ltfhlH RFC 238B [p.69]

servers. This serialization format may only be used when bifding Interface Opgeration components whose
{btyle} property has a value of "http://www.w3.org/ns/wsdl/style/multipart" as defingdBiMultipart |

[p.18], i.e. this serialization format may only be used to serialize the HTTP request corresponding to
the initial message of an interface operafiidh’®!

Specifically, for the HTTP binding defined in this section\(WSDL HTTP Binding Extension [p.39] ),
"multipart/form-data” MAY be used ag a serialization fofmat [p.42] for an input message (HTTP Request),
but MUST NOT be used ag a serialization fofmat [p.42] for an output or fault message (HTTP
Responsdfi -7 This format serializes the instance data in the HTTP message body, making it only
suitable for HTTP requests using methods allowing message bodies.

Each element in the sequence is serialized into a part as follow:

1. TheContent-Disposition header MUST have the vali@m-data , and itshame
parameter is the local name of the elenfigR€?]

2. TheContent-Type header MUST have the valig?-8%

® application/xml (or a media type compatible wigpplication/xml ) if the element
has a complex type;

® application/octet-stream if the element is of typrs:base64Binary
xs:hexBinary , or a derived type;

® text/plain if the element has a simple type; The charset MUST be set appropriately. UTF-8
or UTF-16 MUST be at least supported.

3. If the type ixs:base64Binary , xs:hexBinary ,xs:anySimpleType  or a derived type, the
content of the part is the content of the element. If the type is a complex type, the element is
serialized following the rules defined in {Be8.3 Serialization as application/xnj[p.62] .

Eglsgta [p.40] MUST NOT contain elements witksamil  attribute whose value is "trug'.

Example 6-4. Example of multipart/form-data

The following instance data of an input message:

<data>
<town>
<name>Fréjus</name>
<country>France</country>
</town>
<date>2007-06-26</date>
</data>

with the followingoperation  element:
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6.9 Specifying the Content Encoding

<operation ref="t:data’
whttp:location="temperature’
whttp:method="POST’
whttp:inputSerialization="multipart/form-data’/>

will serialize the message as follow:

Content-Type: multipart/form-data; boundary=AaB03x
Content-Length: xxx

--AaB03x
Content-Disposition: form-data; name="town"
Content-Type: application/xml

<town>
<name>Fréjus</name>
<country>France</country>
</town>
--AaB03x
Content-Disposition: form-data; name="date"
Content-Type: text/plain; charset=utf-8

2007-06-26
--AaB03x--

6.9 Specifying the Content Encoding
6.9.1 Description

Every|Binding Message Referepce and Binding Fault component MAY indicate which content encodings,
as defined in section 3.5 §ETF RFC 261p [p.69], are available for this particular message.

The HTTP binding extension provides a mechanism for indicating a default valug¢ at the|Binding
component and Binding Operatjon levels.

If no value is specified, no claim is being made.

6.9.2 Relationship to WSDL Component Model

The HTTP binding extension specification adds the following properties to the WSDL component model
(as defined in\|VSDL 2.0 Core Language [p.77)]

e {http content encoding default} OPTIONAL. ®s:stringto thg Bindingy component. This property
indicates the default content encodings available fr all Binding Message Rdferephce and| Binding
components of tHis Binding.

e {http content encoding default} OPTIONAL. %s:stringto thg Binding Operatiogn component. This
property indicates the default content encodings available for all Binding Message Reference of this
[Binding Operation.
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6.9 Specifying the Content Encoding

e {http content encoding} OPTIONAL. As:stringto thg Binding Message Referehce component.
This property indicates the content encodings available fdr this Binding Message Reference
component. If this property does not have a value, the value df the {http content encoding default
[p.64] } property of the parent Binding Operafion component is used instead. If that itself has no
value, the value from tfe Binding Operalion component’s parent Blnding component is used instead.

e Similarly, {http content encoding} OPTIONAL, to the Binding Fault component

These properties are not relevant when HTTP 1.0 is used.

6.9.3 XML Representation

<description>
<binding name=" xs:NCName" interface=" xs:QName"? type="  xs:anyURI "

wht t p: cont ent Encodi ngDef aul t =" xs:string ~ "? >

<fault ref=" xs:QName"
wht t p: cont ent Encodi ng="xs:string  "? >

<[fault>*

<operation location=" xs:anyURI "?

wht t p: cont ent Encodi ngDef aul t =" xs:string ~ "? >
<input messageLabel=" xs:NCName"?
wht t p: cont ent Encodi ng="xs:string  "? />

<output messagelLabel=" xs:NCName"?
wht t p: cont ent Encodi ng="xs:string  "? />

</operation>
</binding>
</description>

The XML representation for specifying the content encoding is an OPTICAttbute information item
for theinput , output , andfault element information itesnwith the following Infoset properties:

® A [local name] ofcontentEncoding
® A [namespace name] of "http://www.w3.org/ns/wsdl/http"

® A type ofxs:string

The XML representation for specifying the default content encoding is an OPTI@titute
information itemfor thebinding  element information iterar binding 's child operation  element
information itens with the following Infoset properties:

® A [local name] ofcontentEncodingDefault
® A [namespace name] of "http://www.w3.org/ns/wsdl/http"

® A type ofxs:string

65


http://www.w3.org/TR/2007/REC-wsdl20-20070626#component-BindingMessageReference
http://www.w3.org/TR/2007/REC-wsdl20-20070626#component-BindingMessageReference
http://www.w3.org/TR/2007/REC-wsdl20-20070626#component-BindingOperation
http://www.w3.org/TR/2007/REC-wsdl20-20070626#component-BindingOperation
http://www.w3.org/TR/2007/REC-wsdl20-20070626#component-Binding
http://www.w3.org/TR/2007/REC-wsdl20-20070626#component-BindingFault

6.10 Specifying the Use of HTTP Cookies

6.9.4 Mapping from XML Representation to Component Properties
Sed Table 618 [p.66] .

Table 6-8. Mapping from XML Representation to Interface Message Reference component Extension

Properties

Property Value
{phttp content encoding defalllhe actual value of the@http:contentEncodingDefault
[p.64] } of the[Binding attribute information itenof thebinding  element information itepif
component present.
{bttp content encoding defallThe actual value of thehttp:contentEncodingDefault
[p.64] } of the[Binding attribute information itenof theoperation  element information iten
component if present.
{http content encoding [p.65] The actual value of th&http:contentEncoding attribute

} of the|Binding Message information itemof theinput  oroutput element information itepif

Reference component present.

i . . . .
{http content encodrig [p.65] The actual value of thehttp:contentEncoding attribute

}C(()):ntgc?nilr?tdm Fault information itemof thefault  element information itepif present.

6.10 Specifying the Use of HTTP Cookies
6.10.1 Description

The [p.66] } property alloWs Binding components to indicate that HTTP cookies (as defined
by [ETF RFC 2965b [p.69]) are used by specific operations of the interface that this binding applies to.

6.10.2 Relationship to WSDL Component Model

The HTTP binding extension specification adds the following property to the WSDL component model
(as defined in\VSDL 2.0 Core Language [p.7])]

e {http cookies} REQUIRED. Axs:boolearto the Bindinty component.

6.10.3 XML Representation

<description>
<binding name=" xs:NCName" interface=" xs:QName"? type="  xs:anyURI "
wht t p: cooki es="xs:boolean "? >
</binding>
</description>
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6.11 Specifying HTTP Access Authentication

The XML representation for specifying the use of HTTP cookies is an OPTIGitAbute information
itemwith the following Infoset properties:

® A [local name] ofcookies
® A [namespace name] of "http://www.w3.org/ns/wsdl/http"

® A type ofxs:boolean
6.10.4 Mapping from XML Representation to Component Properties
Seq Table 619 [p.67] .

Table 6-9. Mapping from XML Representation to Binding component Extension Properties

Property Value

The actual value of thehttp:cookies attribute information itemotherwise,

% "false". A value of "true" means that the service relies on cookies and that the client
P MUST understand thefP-77]

6.11 Specifying HTTP Access Authentication
6.11.1 Description

Every[Endpoirjt component MAY indicate the use of an HTTP access authentication mechanism (as
defined by[[ETF RFC 261p [p.69]) for the endpoint described.

This binding extension specification allows the authentication scheme and realm to be specified.

6.11.2 Relationship to WSDL Component Model

The HTTP binding extension specification adds the following property to the WSDL component model
(as defined in\VSDL 2.0 Core Language [p.7D]

o {http authentication scheme} OPTIONAL. ¥s:tokenwith one of the values "basic" or "digest", to
the[Endpoirjt component, corresponding to the HTTP authentication scheme used. When present, this
property indicates the authentication scheme in use: "basic" indicates the Basic Access
Authentication scheme defined fiETF RFC 261J [p.69], and "digest" indicates the Digest Access
Authentication scheme as defined[lETF RFC 261J [p.69].

e {http authentication realm} OPTIONAL. As:stringto the Endpoifit component. It corresponds to
the realm authentication parameter definedETFE RFC 261J [p.69]. If the {http authenticatioh
[p.67] } property is present, then this property MUST be piia&effl.
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6.11 Specifying HTTP Access Authentication

6.11.3 XML Representation

<description>
<service>
<endpoint name=" xs:NCName" binding="  xs:QName" address="  xs:anyURI "? >
wht t p: aut hent i cati onScheme=" xs:token "?
wht t p: aut henti cati onReal m=" xs:string ~ "? />
</endpoint>
</service>
</description>

The XML representation for specifying the use of HTTP access authentication is two OPTIONAL
attribute information itera with the following Infoset properties:

® An OPTIONAL authenticationScheme attribute information itenwith the following Infoset
properties:

O A [local name] ofauthenticationScheme
O A [namespace name] of "http://www.w3.org/ns/wsdl/http"
O A type ofxs:tokerwhere the allowed token values are "basic" and "digest".

e An OPTIONAL authenticationRealm attribute information itenwith the following Infoset
properties:

O A [local name] ofauthenticationRealm

O A [namespace name] of "http://www.w3.org/ns/wsdl/http"

O A type ofxs:string
6.11.4 Mapping from XML Representation to Component Properties
Seq Table 6-10 [p.68] .

Table 6-10. Mapping from XML Representation to Endpoint component Extension Properties

Property Value
‘genticatio The actual value of thehttp:authenticationScheme attribute
i information itemif present.
[schemp [p.67] } ’
{pttp] The actual value of thehttp:authenticationRealm attribute information
authenticatio item if present; otherwise, if th@http:authenticationScheme attribute
[p.67]} information itemis present, " (the empty value).
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6.12 Conformance

An element information itepwhose namespace name is "http://www.w3.org/ns/wsdl" and whose local

part isdescription  , conforms to this binding extension specification if: ¢ékement information itesn
andattribute information iters, whose namespace is http://www.w3.org/ns/wsdl/http, conform to the

XML Schema for that element or attribute, as defined by this specification and, additionally, adheres to all
the constraints contained in this specification.
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B. Compone

nt Summary (Non-Normative)

Table B-1 [p.73] lists all the components in the WSDL 2.0 Adjuncts abstract Component Model, and all

their properties.

Table

B-1. Summary of WSDL 2.0 Adjuncts Components and their Properties

Component

Defined Properties

inding

{pttp_content encoding defalult [p.64] ], {http cooKies [p.66][}, {http method
[p.46] }, {http_ query parameter separator default [p.4d] }, {Soap]mep
[p.27] }, {soap modulés [p.28] } {soap underlying protbcol [p.24] ], {sk
[p.23]}

ap

inding Faul

{pttp content encoding [p.65] }[ {http error status dode [p.54]}, {http hehders
[p.51] }, {foap fault code [p.25] }.[{soap fault subcoples [p.25]}, {soap hehder
[p.32] }, {Eoap modulds [p.28] }

|92}

Faul

C

inding
eferen

{boap modulds [p.29] }

@iw © i
5
=2
=]
&
<
)
0
)
o
Q
5o

{http_content encodirg [p.65] }[{http headkrs [p.50][f, {soap headders [p.31] },

Referenc

{boap modulds [p.28] }

[Binding Operatioh

{pttp content encoding defalult [p.64] ], {http fault serializaion [p.46]}, {http
input serializatioh [p.46] },[{http Tocatidn [p.46] }[{http location ignore undted
[p.60] }, {pttp_ methodl [p.46] }, [http output serializatipn [p.46] ], {http qury
[parameter separalor [p.47] |, {soap adtion [p.27]}, {soap]mep [p.27] 1, {soap
[p.28] }

[http_authentication reajm [p.67] [, {htip authentication scheme [p.67] }

[ATTP Headd: . : _

il (e (p.51] ), {2t .51 . [FEmad [p.51) ) (/B QB .51
[Interface Operatidn [{rpc signatire [p.15] |, {shfe [p.12] }

SOAP Headglr {Element declaratidn [p.32] }]{mustUnderstand [p.32][}, {palent [p.32] },
[p.32] {fequired [p.32] }

SOAP Modulg .

{Barent [p.29] ), {7el [p-29] }, [p.29]}

Property

Where Defined
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element
declaration

SOAP Header BlocK.{element declaration [p.32] }

http authentication

realm Endpoint.{http authentication reglm [p.67] }

http authentication

Endpoint.{http authentication schefme [p.67] }

scheme

http content Binding Fault.[http content encodihg [p.65] }, Binding Message Referdncd.{hftp
encoding [content encoding [p.65] }

http content Binding.{http content encoding defdult [p.64] }, Binding Operatipn.{http cohtent
encoding default |lencoding defaylt [p.64] }

http cookies Binding[{http cookiks [p.66] }

Eétgeerror status Binding Fault.fhttp error status cdde [p.54] }

http fault L . —

serialization Binding Operation|{http fault serializatipn [p.46] }

Binding Fault.[http headdls [p.51] }, Binding Message Referepce.{http h¢ade}s

http headers
P [p.50] }

http input
serialization

Binding Operation|{http input serializatipn [p.46] }

http location Binding Operation.{http location [p.46] }

http location ignore

uncited Binding Operation|{http location ignore uncited [p.60] }

http method Binding Operatiof.{http method [p.46] }

http method default Bindind.{http method default [p.46] }

http output

serialization Binding Operation{{http output serialization [p.46] }

http query
parameter Binding Operation|{http query parameter separator [p.47] }
separator

http query
parameter Binding.{http query parameter separator default [p.46] }
separator default

mustUnderstand SOAP Header Blogk.{mustUndergtand [p.32] }

name HTTP Headef.{narhe [p.51] }
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HTTP Header[{pareht [p.51] }, SOAP Header Blofk.{parent [p.32] }, SOAP

parent Module.{parerit [p.29] }
ref SOAP Module[rdf [p.29] }
required HTTP Header[{requirdd [p.51] }, SOAP Header Blogk.{required [p.32] }, SOA

Module {requiredi [p.29] }

U

rpc signature

Interface Operatidn.{rpc signgture [p.15] }

safe Interface Operatioh.{shfe [p.12] }
soap action Binding Operatiop.{soap acfion [p.27] }

soap fault code

Binding Fault.{soap fault cpde [p.25] }

soap fault subcode

»s Binding Fault.{soap fault subgodes [p.25] }

soap headers

Binding Fault.[soap headgrs [p.32] }, Binding Message Referdnce.{soap Hea
[p.31]}

Hers

soap mep

Binding Operatioh.{soap mep [p.27] }

soap mep default

Binding.{soap mep default [p.27] }

soap modules

Binding.{soap modulés [p.28] }, Binding Fault{soap modliles [p.28] }, Binding
Fault Reference.{soap moddles [p.29] }, Binding Message Refergnce]{soap
[p-28] }, Binding Operatioif.{soap modles [p.28] }

soap underlying
protocol

Binding.{soap underlying protodol [p.24] }

soap version

Bindind.{soap versfon [p.23] }

type definition

HTTP Heade{.{type definitibn [p.51] }

C. Assertion

Summary (Non-Normative)

This appendix summarizes assertions about WSDL 2.0 documents and components that are not enforced
by the WSDL 2.0 schema. Each assertion is assigned a unique identifier which WSDL 2.0 processors may

use to report errors

Table C-1. Summary of Assertions about WSDL 2.0 Documents

Id

Assertion

|[OperationSafety-2

028 | An OPTIONAL safe attribute information itenwith the following Infoset

[p.13]

properties:
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Additionally, each even-numbered item (0, 2, 4, ...) in the list MUST be o
RPC-2050 [p.17] typexs:QNamend each odd-numbered item (1, 3, 5, ...) in the list MUST]
of the subtype ofs:tokendescribed in the previous paragraph.

be

Table C-2. Summary of Assertions about WSDL 2.0 Components

Id

Assertion

|[FaultPropagationModification-20[0
[p.10]

FHowever, extensions or binding extensions MAY modify theseg
rulesets.

[HTTPAccessAuthentication-21R7
[p.67]

If the {http authentication scheine [p.67] } property is present,
then this property MUST be present.

[HTTPBinding-208B [p.41]

When formulating the HTTP message to be transmitted, the H
request method used MUST be selected using one of the
following:

TTP

[HTTPBinding-208¥ [p.42]

When formulating the HTTP message to be transmitted, conts
encoding for a given Binding Message Refergnce component
determined as follows:

nt
is

[HTTPBinding-208b [p.42]

When formulating the HTTP fault message to be transmitted,

content encoding for a giveén Binding Fault component is

determined as follows:

[HTTPBIinding-208p [p.42]

When formulating the HTTP message to be transmitted, the
contents of the payload (i.e. the contents of the HTTP messag
body) MUST be what is defined by the corresponfling Intgrfac
[Message Reference[or Interface Rault components, serialized
specified by thg serialization forrat [p.42] used.

4%

as

[HTTPBinding-208} [p.43]

If the value is "#none", then the payload MUST be empty and
value of the corresponding serialization propeity ({http ihput
[p.46] } or [[hitp output serialization [p.46] }) is

ignored.

the

[HTTPBinding-208B [p.43]

If the[Interface Message Referehce component ¢r the Int¢rfac
component is declared using a non-XML type system (&l
considered in the Types section|8f$DL 2.0 Core Langualge
[p.70] ]), then additional binding rules MUST be defined in an
extension specification to indicate how to map those compons
into the HTTP envelope.

17

nts

[HTTPBinding-208P [p.43]

The serialization rules for messages whgse {message cpnten
[model} is either "#element" or "#any", AND the serialization ry

les

for fault messages, are as follows:
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[HTTPBindingFault-2105 [p.54]

The fault definition SHOULD agree with the definition of the
HTTP error codes, as specified in section §i6TF RFC 320p

[p.69] ]

[HTTPBindingFault-2106 [p.54]

An integer value of this property identifies the error Status-Co
as defined BYIETF RFC 261p [p.69] that the service will use ir
case the fault is returned.

[HTTPBindingOperation-2093
[p.45]

When formulating the HTTP Request, the HTTP Request IRI
absolute IRI reference and is the value of the {http lodation [p

} property of thg Binding Operatipn component, resolved usin

value of the [[addre§s} property of the Endppint component (s¢
section 5 of[[ETF RFC 398p [p.69]).

S an
46]

) the
e

[HTTPBindingOperation-2094
[p.46]

The first one is transmitted using an HTTP request, and the s¢
one is transmitted using the corresponding HTTP response.

pcond

[HTTPBindingOperation-2095
[p.46]

In cases where only one single message is being sent, the m¢
body of the HTTP response MUST be empty.

pssage

[HTTPBindingOperation-2098
[p.46]

It MUST contain an IRI reference and MUST NOT include a
fragment identifier component.

[HTTPBindingOperation-2100
[p.47]

The value of thg serialization format [p.42] used for a messag
media type which MUST be covered by this range.

P IS a

[HTTPBindingOperation-2101
[p.47]

Wild cards (for example, "application/*") SHOULD NOT be us
in thisattribute information itensince they may lead to
interoperability problems.

9%
o

[HTTPCookies-2126 [p.67]

A value of "true" means that the service relies on cookies and
the client MUST understand them.

that

[HTTPHeader-2090 [p.44]

If the {http headels [p.50] } property as defined in sedfidh
[Declaring HTTP Headerg[p.50] exists and is not empty in a
[Binding Message Reference or Binding Hault component, HT]
headers conforming to edch HT TP Hehder [p.51] component
contained in this[{http headégrs [p.50] } property MAY be

serialized as follows:

[HTTPHeader-2091 [p.45]

The HTTP binding MUST NOT set an HTTP header field

set by another mechanism, such as the HTTP stack or anothe
feature.

corresponding to the value of te {ngme [p.51] } property alreqdy

r

[HTTPHeader-2092 [p.45]

If the value of ap HTTP Header [p.51] compone ired
[p.51] } property is "true", the inclusion of this HTTP header fig
is REQUIRED

d
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[HTTPHeader-21Q2 [p.51]

{bttp headels [p.50] } property MUST NOT contain multiple
HTTP Headdr [p.51] components with the safne {jame [p.51]
property.

A [Binding Message Refererce dr a Binding Fault component’s

(=7

[HTTPHeader-21Q3 [p.51]

This type MUST be a simple type.

[HTTPHeader-2144 [p.51]

If the value is "true", then the HTTP header field MUST be
included in the message.

HTTPQueryString-2115 [p.59]

xs:nil  attribute whose value is "true".

The[instance ddta [p.40] MUST NOT contain elements with an

HTTPQueryString-2116 [p.60]

When serializing an HTTP request that does not allow an HT
message body, and whgn {http location ignore urjcited [p.60] ]
"true", any element NOT cited in th {http Tocafion [p.46] }

property MUST be defined in the schemandisble , or have
adefault value, or appear no less frequently than specified
theminOccurs value. The element declaration SHOULD NO
combine a default value wittillable

[P
is

[HTTPSerialization-2099 [p.47]

The value of the[{http input serializatjon [p.46] }, {http output
[p.46] } and[{http fault serializatlon [p.46] }
properties is similar to the value allowed for fkexept HTTP
header defined by the HTTP 1.1 specification, Section 14.1 (s
IETF RFC 261p [p.69]) and MUST follow the production rules
defined in that section except for the following:

[HTTPSerialization-2146 [p.57]

The [p.46] } property MUST conform to the
following EBNF [SO/IEC 14977:1996 [p.69 grammar, which
represents the patterns for constructing the request IRI:

[HTTPSerialization-2147 [p.56]

If the {styld} property of th¢ Interface Operatjon bound has a
value of "http://www.w3.org/ns/wsdl/style/iri" as defineddird

IRI Style|[p.17] , and if the|{http locatign [p.46] } property of th

[p.46] } property component is used as a template

[Binding Operatioh component is present, the value of{the {http

D

[HTTPSerialization-2148 [p.56]

The resulting IRI MUST be mapped to an URI for use in the

IRI specification[[ETF RFC 398} [p.70].

HTTP Request as per section 3.1 "Mapping of IRIs to URIs" of the

[HTTPSerialization-2149 [p.57]

The local name in a template SHOULD match at least one ele

ment

from the[instance ddta [p.40] of the input message.
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If this format is used then thg {st}/le} property[ of Interfhce
component being bound MUST contain a value of
HTTPSenalization-2Tl1 [p.58] "http://www.w3.org/ns/wsdl/style/iri" as definedf2 IRI Styld

' [p.17], i.e. this serialization format may only be used to serialize
the HTTP request corresponding to the initial message of an
interface operation.

For the HTTP binding defined in this sectiftn WSDL HT TP
[Binding Extension [p.39] ),
FTTPSeralzation21] " lication/x-www-form-urlencoded" MAY be used as a

= . ap.p - T -
HTTPSerialization-2112 [p.58] [serialization format [p.42] for an input message (HTTP Request),
but MUST NOT be used a$ a serialization format [p.42] for an
output or fault message (HTTP Response).

If not all elements from tHe instance data [p.40] are cited in th
ATTPSeralzation21i3 [p.59] {pttp Tocation [p.46] } property, or if the property is not present|/on

the| Binding Operatign component, then additional serialization
rules apply.

3%

For elements of the instance data not cited in{the {http lo¢atio
[p.46] } property, a query string is constructed as follows.

—

[HTTPSerialization-2114 [p.59]

If the HTTP request method used does not allow HTTP message

FTTPSeralzation 211 body (e.g. "GET" and "DELETE"), and if the value of the {http
- . ™ ™ ™ .
HTTPSerialization-2137 [p.61] [location ignore uncited [p.60] } property is "false”, then the

following rules apply.

N If the HTTP request method used does allow an HTTP message
HTTPSerialization-2118 [p.61] body (e.g. "POST" and "PUT"), then the following rules apply.

FTTPSeralization2119 [p.62] TheContent-Type  HTTP header field must have the value
P application/x-www-form-urlencoded .

TheContent-Type HTTP header MUST have the value

FTTPSeralzaion 23 lication/xml IETF RFC 302B [p.69], or a media type
= . app - - . - o . .
HTTPSerialization-2140 [p.62] compatible withapplication/xml as specified in section

[6.4.3.1 Serialization rules for XML messagéfp.43] .

this serialization format may only be used to serialize the HTT|P
[HTTPSerialization-2131 [p.63] request corresponding to the initial message of an interface
operation.

Specifically, for the HTTP binding defined in this secti{éf (

[WSDL HTTP Binding Extension|[p.39] ), "multipart/form-data"
[HTTPSerialization-2132 [p.63] MAY be used as [a serialization forinat [p.42] for an input mesgage
(HTTP Request), but MUST NOT be used @s a serialization fgrmat
[p.42] for an output or fault message (HTTP Response).
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[HTTPSerialization-2133 [p.63]

The Content-Disposition header MUST have the value
form-data , and itsname parameter is the local name of the
element.

[HTTPSerialization-2134 [p.63]

Theontent-Type header MUST have the value:

[HTTPSerialization-2135 [p.63]

xs:nil  attribute whose value is "true".

The[instance ddta [p.40] MUST NOT contain elements with an

IRIStyle-205] [p.18]

property of th¢ Interface Message Refergnce component

pattern MUST be "#element".

corresponding to the initial message of the message exchangg

When using this style, the value of the {message content model}

IRIStyle-2052 [p.18]

The sequence MUST only contain elements.

IRIStyle-2053 [p.18]

The sequence MUST contain only local element children.

IRIStyle-2054 [p.18]

The localPart of the element’'s QName MUST be the same as
[Interface Operatign component[s {ngdme}.

the

IRIStyle-2055 [p.18]

The complex type that defines the body of the element or its
children elements MUST NOT contain any attributes.

IRIStyle-2056 [p.18]

The children elements of the sequence MUST derive from
xs:simpleType , and MUST NOT be of the type or derive fr(
xs:QName, xs:NOTATION, xs:hexBinary  or
xs:base64Binary

[[nOnlyComposition-2012 [p.11]

Thein-only  message exchange pattern consists of exactly
message as follows:

bne

[[nOutComposition-2015 [p.11]

Thein-out message exchange pattern consists of exactly tw
messages, in order, as follows:

(0]

[InterfaceOperation-2096 [p.46]

202 when the MEP is "http://www.w3.org/ns/wsdl/in-only"

[InterfaceOperation-2097 [p.46]

204 when the MEP is "http://www.w3.org/ns/wsdl/robust-in-

only

[MultipartStyle-205§ [p.18]

property of th¢ Interface Message Reference component

corresponding to the initial message of the message exchang
pattern MUST be "#element".

When using this style, the value of the {message content model}

$]

[MultipartStyle-2058 [p.18]

The sequence MUST only contain elements.

[MultipartStyle-2059 [p.19]

The sequence MUST contain only local element children.

[MultipartStyle-206D [p.19]

The attributesninOccurs andmaxOccurs for these child
elements MUST have a valde
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[MultipartStyle-2061L [p.19]

The localPart of the element’'s QName MUST be the same as
[Interface Operatidn component[s {ngme}.

the

[MultipartStyle-206P [p.19]

The complex type that defines the body of the element or its
children elements MUST NOT contain any attributes.

[MultipartStyle-206B [p.19]

The sequence MUST NOT contain multiple children element
declared with the same local name.

[OperationSafety-2027 [p.12]

However, an operation SHOULD be marked safe if it meets th
criteria for a safe interaction defined in Section 3.4/6€H

[p.70].

RPCSiyle-2020 [p.14]

If the RPC style is used by gn Interface Operation component

either "http://www.w3.org/ns/wsdl/in-only" or
"http://www.w3.org/ns/wsdl/in-out".

its {message exchange patiern} property MUST have the valye

then

RPCStyle-2030 [p.14]

The value of the|{message content mpdel} property for the

[Interface Message Referepce components of the {int¢rface
[message referenges} property MUST be "#element".

RPCStyle-203]1 [p.14]

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

S a

RPCStyle-2032 [p.14]

The input sequence MUST only contain elements and elemer
wildcards.

RPCSiyle-2033 [p.14]

The input sequence MUST NOT contain more than one elemg
wildcard.

Nt

RPCStyle-2034 [p.14]

The element wildcard, if present, MUST appear after any
elements.

RPCStyle-2035 [p.14]

The output sequence MUST only contain elements.

RPCStyle-2036 [p.14]

Both the input and output sequences MUST contain only loca
element children.

RPCStyle-2037 [p.14]

The local name of input element's QName MUST be the sam:
the|Interface Operatipn component’s hame.

P as

RPCStyle-2038 [p.14]

Input and output elements MUST both be in the same nameg

space.

RPCStyle-2039 [p.14]

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

Ut

RPCStyle-2040 [p.14]

If elements with the same qualified name appear as children ¢
both the input and output elements, then they MUST both be
declared using the same named type.

—
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C. Assertion Summary (Non-Normative)

RPCSiyle-2041 [p.14]

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

[RobustiInOnlyComposition-20[L.3
[p.11]

Therobust-in-only message exchange pattern consists of

exactly one message as follows:

[SOAPACtion-207p [p.27]

A xs:anyUR]J which is an absolute IRI as defined
[p.70]], to thg Binding Operatign component.

[SOAPBINnding-2065 [p.22]

When formulating the SOAP envelope to be transmitted, the
contents of the payload (i.e., the contents of the SOAP Body

element information iterof the SOAP envelope) MUST be wha
is defined by the corresponding Interface Message Reférence

component.

I

[SOAPBInding-2068 [p.22]

If the|lnterface Message Reference component is declared us

non-XML type system (as considered in the Types section of
[WSDL 2.0 Core Language [p.77)] then additional binding rule
MUST be defined to indicate how to map those components i
the SOAP envelope.

ing a

U7

to

[SOAPBInding-2060 [p.23]

Every SOAP binding MUST indicate what version of SOAP is

use for the operations of the interface that this binding applies

in

[SOAPBInding-207p [p.24]

Every SOAP binding MUST indicate what underlying protocol
in use.

S

[SOAPBIndingFault-20741 [p.25]

For every Interface Faplt component contained in an Int¢rfacg

component, a mapping to a SOAP Fault MUST be described.

[SOAPBIndingFault-2012 [p.25]

when the value of th¢ {soap vergion [p.23] } is "1.2", the allow
QNames MUST be the ones defined [BPAP 1.2 Part 1:
[Messaging Framework (Second Edition) [p.T0§ection 5.4.6

%
o

[SOAPHTTPProperties-20p4 [p.19

These properties MUST NOT be used unless the underlying

]protocol is HTTP.

[SOAPHTTPSelection-2082 [p.36]

This default binding rule is applicable when the value of|the {4

[underlying protocdl [p.24] } property of tfe Binding componen

"http://www.w3.0rg/2003/05/soap/bindings/HTTP/". If the SOA

MEP selected as specified above has the value

"http://www.w3.0rg/2003/05/soap/mep/request-response/" the

HTTP method used is "POST". If the SOAP MEP selected ha
value "http://www.w3.0rg/2003/05/soap/mep/soap-response/"
the HTTP method used is "GET".

oap
is

P

n the

5 the
then

82


http://www.w3.org/TR/2007/REC-wsdl20-20070626#component-BindingOperation
http://www.w3.org/TR/2007/REC-wsdl20-20070626#component-InterfaceMessageReference
http://www.w3.org/TR/2007/REC-wsdl20-20070626#component-InterfaceMessageReference
http://www.w3.org/TR/2007/REC-wsdl20-20070626#component-InterfaceFault
http://www.w3.org/TR/2007/REC-wsdl20-20070626#component-Interface
http://www.w3.org/TR/2007/REC-wsdl20-20070626#component-Binding

C. Assertion Summary (Non-Normative)

[SOAPHeaderBlock-2077 [p.32]

When its value is "true", the SOAP header block MUST be

decorated with a SOARwUstUNnderstand  attribute information
itemwith a value of "true"; if so, the XML element declaration
referenced by thg {element declaration [p.32] } property MUS
allow this SOAPmustUnderstand  attribute information item

[SOAPHeaderBlock-2078 [p.32]

If the value is "true", then the SOAP header block MUST be
included in the message.

[SOAPHeaderBlock-2079 [p.34]

The value of thelement attribute information itenMUST
resolve to a global element declaration from fhe {elefnent

} property of tie Descripfion component.

[SOAPMEP-2074 [p.27]

A xs:anyUR] which is an absolute IRI as defined
[p.70]], to the Binding Operatign component.

[SOAPMEPDefault-2043 [p.27]

A xs:anyURJ which is an absolute IRI as defined
[p.70]], to the Binding) component.

[SOAPMEPSelection-2080 [p.36]

For a giverp Interface Operatjon component, if therd is a Birjdi
component whose {interface operation} property
matches the component in question andits {soap mep [p.27]
property has a value, then the SOAP MEP is the value of the]
meq [p.27] } property. Otherwise, the SOAP MEP is the value
the[Binding component’g {soap mep defpult [p.27] }, if any.
Otherwise, thg Interface Operafion componeifit's {me$sage
[exchange pattefn} property MUST have the value
"http://lwww.w3.org/ns/wsdl/in-out", and the SOAP MEP is the
URI "http://mww.w3.0rg/2003/05/soap/mep/request-response
identifying the SOAP Request-Response Message Exchange
Pattern as defined i[sDAP 1.2 Part 2: Adjuncts (Second Editjd

[p.70]].

9

[soap
of

[SOAPModule-2076 [p.29]

A xs:anyUR] which is an absolute IRI as defined
[p.70]].

RPC-204P [p.15]

OPTIONAL, but MUST be present when the style is RPC

[p.15]

Values for the second component MUST be chosen among th
following four: "#in", "#out", "#inout" "#return".

RPC-2044 [p.15]

The value of the first component of each ggirt) MUST be
unique within the list.

RPC-204b [p.15]

For each child element of the input and output messages of th
operation, a paifg, t), whose first componeitis equal to the
gualified name of that element, MUST be present in the list, w
the caveat that elements that appear with cardinality greater t
one MUST be treated as a single element.

e

ith
nan
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C. Assertion Summary (Non-Normative)

RPC-204p [p.15]

For each pai(q, #in), there MUST be a child element of the inp|
element with a name of There MUST NOT be a child element
of the output element with the namecpf

WRPC-204F [p.15]

For each paifq, #out) there MUST be a child element of the
output element with a name @f There MUST NOT be a child
element of the input element with the name.of

RPC-2048 [p.15]

For each pai(q, #inout) there MUST be a child element of the
input element with a name gf There MUST also be a child
element of the output element with the nameg.of

WRPC-204 [p.15]

For each pai(q, #return) there MUST be a child element of the
output element with a name @f There MUST NOT be a child
element of the input element with the name.of

Table C-3. Summary of Assertions about Messages

Id

Assertion

[HTTPSerialization-2170 [p.57]

Cited elements (i.e. elements referenced in templates) MUS
NOT carry arxs:nil  attribute whose value is "true”

T

ISOAP12Binding-SOAPDetail-2081

[p.36]

If any, the value of the SOAP "Detail" element MUST be the
element information itendentified by the {element declaratiof

property of thg Interface Fault component.

[SOAPBInding-206 [p.22]

If the value is "#none", then the payload MUST be empty.

[SOAPBINnding-2067 [p.22]

If the value is "#element", then the payload MUST be the
element information itendentified by the [{element declaratiof
property of th¢ Interface Message Refergnce component.
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Table C-

C. Assertion Summary (Non-Normative)

4. Summary of Assertions about Message Exchanges

Assertion

[FaultDelivery-200B [p.10]

message it replaces, unless otherwise specified by an extension or
binding extension. If there is no path to this node, the fault MUST b
discarded.

The fault message MUST be delivered to the same target node as the

D

[FaultDelivery-201D [p.10]

The fault message MUST be delivered to the originator of the trigge
message, unless otherwise specified by an extension or binding
extension. Any node MAY propagate a fault message, and MUST N
do so more than once for each triggering message. If there is no pa
the originator, the fault MUST be discarded.

ring

oT
th to

[FaultPropagation-2003 [p.1(

Nodes that generate faults MUST attempt to propagate the faults in
Dhccordance with the governing ruleset, but it is understood that any
delivery of a network message is best effort, not guaranteed.

[FaultPropagation-2004 [p.1(

When a fault is generated, the generating node MUST attempt to
Dpropagate the fault, and MUST do so in the direction and to the rec
specified by the ruleset.

pient

|[FaultReplacesMessage-200
[p.10]

hen the Fault Replaces Message propagation rule is in effect, an
message after the first in the pattern MAY be replaced with a fault
message, which MUST have identical direction.

[[NOnlyFaults-2013 [p.11]

Thein-only  message exchange pattern uses th¢2c@l8 No Faultp
[propagation rulgf[p.10] .

[[nOutFaults-201J6 [p.12]

Thein-out message exchange pattern uses th¢2r@lé Faul
[Replaces Message propagation rylg.10] .

[MEPDescriptiveness-20p2
[p.8]

by some prior agreement, another node and/or the service MAY se

pattern.

hd

messages (to each other or to other nodes) that are not described by the

[MEPTermination-2006 [p.10

] Generation of a fault, regardless of ruleset, terminates the exchar

ge.

[MessageTriggersFault-2009
[p.10]

When the Message Triggers Fault propagation rule is in effect, any
message, including the first in the pattern, MAY trigger a fault mess
which MUST have opposite direction.

age,

NoFaults-20111 [p.10]

When the No Faults propagation rule is in effect, faults MUST NOT
propagated.

be

[Nodeldentity-200[L [p.8]

A node MAY be accessible via more than one physical address or
transport.

[RobustIinOnlyFaults-2014
[p.11]

Therobust in-only message exchange pattern uses th¢2r@l@
[Message Triggers Fault propagation rulgp.10] .
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