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What 1s WSDL 2.07?

e \Web Services Description Language 2.0
e Emerging W3C standard to supersede WSDL 1.1

e Specification describes:
e WSDL Component model with XML mappings
e Syntactic and semantic validation rules
e Extensibility
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What 1s Apache Woden?

e An Apache incubator project
e under the Apache Web Services project
e http://incubator.apache.org/woden/
e http://wiki.apache.org/ws/FrontPage/Woden

« A WSDL 2.0 processor

e Implementation of the W3C WSDL 2.0 spec

e Originated from WSDL4J, the WSDL 1.1 processor
e Project Goals

1. Help validate the WSDL 2.0 spec

e in response to W3C Call for Implementations
2. Read/create/modify WSDL 2.0 documents
3. Convert WSDL 1.1 to WSDL 2.0
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http://incubator.apache.org/woden/
http://wiki.apache.org/ws/FrontPage/Woden

WSDL 2.0 history (& future)

W3C Web Services Description Working Group formed -
January, 2002

First Last Call - August, 2003
Second Last Call - August, 2005

Candidate Recommendation - March, 2006
e WSDL 2.0 Interoperability Event July 2006

Proposed Recommendation - November, 2006 (planned)
W3C Recommendation - January, 2007 (planned)
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Apache Woden history

e April 2005 Woden began incubation
e nitial code contribution was WSDL4J

e June 2006 Milestone 5 release

e July 2006 W3C WSDL 2.0 interop event
e Validate the spec and implementations

e 1.0 release possibly 3Q06
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WSDL 2.0 Specification

e Consists of several documents:
e Primer (tutorial, non-normative)
e Part 1: Core Language (Component model)
e Part 2: Adjuncts (extensions)
e Others (SOAP 1.1 Binding, RDF mapping, ...)

e http.//www.w3.org/2002/ws/desc/
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http://www.w3.org/2002/ws/desc/

Editor’s copies are most up-to-date

[ Services Description Working Group - Moz o =JEER

File Edit View Go Bookmarks Tools Help [

Q-] - Eb - %1 @ |\;| http://wwew.w3.0rg/2002/ws/desc/ M @ Go iﬁ,.)_ |

[ ] customize Links [| Free Hotmail || Windows Media [ | Windows B8 IBM Hursley Intranet [ | dogear this

. - . H About Web services - Web Senices Activity statement
%ﬁ Architecture Web Services Administrative page - Web Senices CG
bt domain L

Web Services Description Working Group

Charter - Drafts - Current Action ltems - Current Editorial Action ltems - Meeting records - Discussion lists - Agenda - Tools - Paricipants

'Upcoming Interoperability Event!

Implementing WSDL 2.0? Come and share your feedback and results on the implementation of the WSDL 2.0 specifications on July 5, 6 and 7, in Toronto, Canada. This is your chance to
contribute to the advancement of WSDL 2.0, checking your understanding of the specifications, and meet other implementors. See also the call for participation page.

|Published W3C Working Drafts |

2006-03-27. Web Services Description Language (WSDL) Version 2.0 Part 0: Primer (Candidate Recommendation until 1 July 2006)

2006-03-27. Web Services Description Language (WSDL) Version 2.0 Part 1. Core Language and schema as well as wsdix schema (Candidate Recommendation until 1 July 2006)
2006-03-27. Web Services Description Language (WSDL) Version 2.0 Part 2 Adjuncts and SOAP 1.2 binding schema, HTTP binding schema (Candidate Recommendation until 1 July
2006)

2006-03-27. Web Services Description Language (WSDL) Version 2.0 SOAP 1.1 Binding

2006-03-27. Web Services Description Language (WSDL) Version 2.0: RDF Mapping

2002-10-28. Web Services Description Requirements

2002-06-04. Web Services Description Usage Scenarios

2005-05-04. Describing Media Content of Binary Data in XML (final W3C Working Group Note)

2005-08-17. Discussion of Alternative Schema Languages and Type System Support in WSDL 2 0 (final W3C Working Group Note)

Editors' copies

Web Services Description Language (WSDL) Version 2.0: Primer (editors copy)

Web Services Description Language (WSDL) Version 2.0 Part 1. Core Language and schema (editors copy)

Web Services Description Language (WSDL) Version 2.0 Part 2. Adjuncts and SOAP binding schema, HTTP binding schema (editors copy)
Web Services Description Language (WSDL) Version 2.0 SOAP 1.1 Binding (editors copy)

Web Services Description Language (WSDL) Version 2.0. RDF Mapping and WSDL Onfology (editors copy)

Describing Media Content of Binary Data in XML (editors copy)

Discussion of Alternative Schema Languages and Type System Support in WSDL (editors copy)

Web Services Description Requirements (editors copy)

Other documents ‘

& \SDI 2 0 Candidate Becommendation Issies |ist h
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Part 1: Core Language

e The WSDL 2.0 “Component Model”
e An abstract view of the WSDL.:

e Focus on the web service information
e not the XML infoset details

e Describes WSDL Components and their properties
 Not WSDL elements and attributes
e But it does define the XML representation

e A ‘flattened’ view of the WSDL
e Importing or including of documents is not exposed
e Imported or included content is aggregated at ‘top level’
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Component Model - Top Level Components

Description
{interfaces}
{bindings}
{services}
{element declarations}
{type definitions}

[ Interface ] [ Binding ] [ Service ] [EIementDecIaration] [ TypeDefinition ]

*Description is a container for 2 types of top-level components

"\WSDL components (Interface, Binding, Service)

»Type system components (ElementDeclaration, TypeDefinition)
*Top-level components:

*Do not have a parent

*May contain “nested” components
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XML representation - Description

( Description
{interfaces}
{bindings}
{services}
{element declarations}

\ {type definitions}

-
[ Interface ] [ Binding ] Service ] [EIementDeclaration] [ TypeDefinition ]
-

<?xml version="1.0" encoding="utf-8" ?>
<description
targetNamespace-=...
xmlns=http://www.w3.0rg/2006/01/wsdl ... >

<types>
<xs:schema ...
<xs:element name-=...
<xs:complexType name=...
</xs:schema>
</types>

<interface> ... </interface>
<binding> ... </binding>
<service> ... </service>

</description>
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Component Model - Type system components

[ Description ]

|
ElementDeclaration TypeDefinition
{name} {name}
{system} {system}

e Abstract wrapper for some underlying type system
e Typically W3C XML Schema
e Could be some other XML based type system, like RelaxNG
e Could be a non-XML type system, like DTD
e ElementDeclaration - a global schema element declaration

e TypeDefinition - a global schema type definition
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XML representation - Type system components

<?ml version="1.0" encoding="utf-8" 7>

<description
xmlns="http://www.w3.0rg/2006/01/wsdl"
targetNamespace=. . . >

<types>
<xs:schema
xmins:xs="http://www.w3.0rg/2001/XMLSchema"
targetNamespace="http://greath.example.com/2004/schemas/resSvc"
xmlns="http://greath.example.com/2004/schemas/resSvc">

<xs:element name="checkAvailability" type="tCheckAvailability"/>
<xs:complexType name="tCheckAvailability">
<xs:sequence>
<xs:element name="checklnDate" type="xs:date"/>
<xs:element name="checkOutDate" type="xs:date"/>
<xs:element name="roomType" type="xs:string"/>
</xs:sequence>
</xs:complexType>
<xs:element name="checkAvailabilityResponse" type="xs:double"/>
<xs:element name="invalidDataError" type="xs:string"/>

</xs:schema>
</types>

</description>

[ Description ]
|

ElementDeclaration TypeDefinition
{name} {name}
{system} {system}

{system} = http://www.w3.0rg/2001/XMLSchema

ElementDeclaration {name} =
{http://greath.example.com/2004/schemas/resSvc}checkAvailability

TypeDefinition {name} =
{http://greath.example.com/2004/schemas/resSvc} tCheckAvailability
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http://www.w3.org/2001/XMLSchema

Component Model - nested Components

[ Description

|
e N
[ Interface } [ Binding ] Service
\ J

| |
1 1 1 1 I
[ InterfaceFault 1 [ InterfaceOperation ] [ BindingFault 1 [ BindingOperation } Endpoint
. J
| |

[|nterfaceMessageReference1 [ InterfaceFaultReference 1 [BindingMessageReference} [ BindingFaultReference 1

~
J

e Nested components:
» Below top-level components (Interface, Binding, Service)
e Have a parent
e May contain other nested components

e Note symmetry between Interface and Binding nested components
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Interface components

- WHAT the service does

<?xml version="1.0" encoding="utf-8" 7> q - h
<description targetNamespace-=... Description
xmlns="http://www.w3.0rg/2006/01/wsdl* . .. > ~ | 7
e Interface I
<types> {name}
<xs:schema ...> {extended interfaces}
<xs:element name="invalidDataError" .../>  {interface faults}
<xs:element name="checkAvailability" .../> {interface operations}
. - , J
</xs:schema> I 1

</types>

<interface name = "reservationinterface"
extends=... styleDefault=...>

<fault name = "invalidDataFault"

InterfaceOperation
{name}

InterfaceFault
{message exchange pattern}

element = "ghns:invalidDataError"/>

<operation name="opCheckAvailability"
pattern="http://www.w3.0rg/2006/01/wsdl/in-out"
style="http://www.w3.0rg/2006/01/wsdl/style/iri">
<input messagelLabel="In"
element="ghns:checkAvailability" />
<output messagelLabel="0ut"
element="ghns:checkAvailabilityResponse" />
<infault ref="tns:invalidDataFault" messagelLabel="“In""/>
<outfault ref="tns:invalidDataFault" messageLabel="0ut"/>
</operation>

</interface>

</description>

{name} )
. {interface message references}
{element declaration} .

{parent} {interface fault references}
p {style}

{parent}

|
1 1

InterfaceMessageReference
{message label}
{direction}
{message content model}
{element declaration}
{parent}

InterfaceFaultReference
{interface fault}
{message label}
{direction}
{parent}
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Binding components - HOW to connect

<?xml version="1.0" encoding="utf-8" 7>
<description targetNamespace= ...

xmlns="http://www.w3.0rg/2006/01/wsdl* ...> f - )
Description
- J
<types> ... </types> |
<interface name = "reservationinterface" > ... </interface> e Binding )
_{name}
<binding name="reservationSOAPBinding" i
interface="tns:reservationinterface" b_{Izli.nding faults}
type="http://www.w3.0rg/2006/01/wsdl/soap" \___{inding olperat'O”S} J
n I
BindingOperation
_n o ; " BindingFault {interface operation}
<fault ref="tns:invalidDataFault {interface fault} {binding message references}
wsoap:code="soap:Sender"/> {parent} {binding fault references}
{parent}
1 : 1
<operati0n ref="tns:opCheckAvai |abi|ity" M- BindingMessageReference BindingFaultReference
. . {interface message reference} {interface fault reference}
<|npUt>---</mpUt> {parent} {parent}

<output>....</output>

<infault> .... </infault>

<outfault> .... </outfault>
</operation>

</binding>

</description>
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Service components - WHERE to connect

<?xml version="1.0" encoding="utf-8" 7>
<description targetNamespace-=...
xmlns="http://www.w3.0rg/2006/01/wsdl* ...>

<types> ... </types> [ Description }

<interface name="reservationlnterface" > ™
Service

{name}
{interface}

9 {endpoints} D

</interface>

<binding name="reservationSOAPBiInding"

interface="tns:reservationinterface"
> 4 Endpoint N
{name}
L bindin
</binding> {{addresgs}}
{parent}
<service name="reservationService" - _

interface="tns:reservationinterface">
<endpoint name="reservationEndpoint"
binding="tns:reservationSOAPBinding"
address ="http://greath.example.com/2004/reservation"/>
</service>
</description>
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Feature & Property - configuration
[ peserpton ]

Interface Binding ( Service )
{features} {features} {features}
{properties} {properties} L {properties} )
| 1 I
1 1 1 1 - N
InterfaceFault InterfaceOperation BindingFault BindingOperation Endpoint
{features} {features} {features} {features} {features}
{properties} {properties} {properties} {properties} L {properties} )

InterfaceMessageReference InterfaceFaultReference BindingMessageReference BindingFaultReference
{features} {features} {features} {features}

{properties} {properties} {properties} {properties}

Feature Property
{ref} {ref}
{required} {value constraint}
{value}
{parent} reront)

e Every component except Description may have Feature and Property components
e Provide additional processing information for a component

e Eg: reliability, correlation, routing, retries
e Different to Woden features and properties

e Those are scoped to WSDLReader or WSDLWriter, not to WSDL components
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Feature & Property XML Representation

<interface name="reservationInterface">
<operation name="makeReservation">

<feature uri="http://example.com/securityFeature” required="true"/>
</operation>
</interface>

<interface name="reservationinterface">
<operation name="makeReservation">
<property uri=“http://example.com/securityFeature/securityLevel”>
<value>5</value>

</property>
ce [ WSDL component J
</operation>
</interface> [ ]

4 N Property N
. Feature {ref}
<schema> {ref}

{value constraint}

<simpleType name="securityLevelConstraint">

{required}

Jsimpl value
</<scis1lénrr?a§Type> {pare nt} {{ are ng}
</types> \ J \ p J
<binding>

<property uri="http://example.com/securityFeature/securityLevel">
<constraint type="tns:securityLevelConstraint"/>
</property>
</binding>
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Message Exchange Patterns

e MEP defines a contract between service and client

e MEP defined as an exchange of messages indicating:
e sequence and cardinality
e optionality
e sender and receiver

e fault propagation ruleset
e Fault Replaces Message
e Message Triggers Fault
e No Faults

e WSDL 2.0 defines 8 MEPs

e [n-Only, Robust In-Only, In-Out, In-Optional-Out, Out-Only,
Robust Out-Only, Out-In, Out-Optional-In
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Example MEP: In-Out

This pattern consists of exactly two messages, in order, as follows:

s A message:
indicated by a Interface Message Reference component whose {message label} is "In" and {direction} is "in"
received from some node N

2. A message:
indicated by a Interface Message Reference component whose {message label} is "Out" and {direction} is "out"

sent to node N

This pattern uses the rule 2.2.1 Fault Replaces Message.

An operation using this MEP has a {message exchange pattern } property with
the value "http://www.w3.0rg/2006/01/wsdl/in-out".

[1] W3C Copyright Notice

<oper ation nanme="bookTi ckets"
pattern="http://ww. w3. or g/ 2006/ 01/ wsdl /i n- out " >
<i nput nessagelLabel =" n" el ement ="rsv: booki ng"/ >
<out put nessagelLabel ="CQut" el enent="rsv:confirmation"/>
<outfault ref="tns:invalidData" nessagelLabel ="Qut"/>

</ oper ati on>

ApacheCon

- Europe OG6



http://dev.w3.org/cvsweb/%7Echeckout%7E/2002/ws/desc/wsdl20/wsdl20.html#component-InterfaceMessageReference
http://dev.w3.org/cvsweb/%7Echeckout%7E/2002/ws/desc/wsdl20/wsdl20.html#component-InterfaceMessageReference
http://dev.w3.org/cvsweb/%7Echeckout%7E/2002/ws/desc/wsdl20/wsdl20.html#property-InterfaceMessageReference.messagelabel
http://dev.w3.org/cvsweb/%7Echeckout%7E/2002/ws/desc/wsdl20/wsdl20.html#property-InterfaceMessageReference.messagelabel
http://dev.w3.org/cvsweb/%7Echeckout%7E/2002/ws/desc/wsdl20/wsdl20.html#property-InterfaceMessageReference.direction
http://dev.w3.org/cvsweb/%7Echeckout%7E/2002/ws/desc/wsdl20/wsdl20.html#property-InterfaceMessageReference.direction
http://dev.w3.org/cvsweb/%7Echeckout%7E/2002/ws/desc/wsdl20/wsdl20-adjuncts.html?content-type=text/html;%20charset=utf-8#fault-replacement
http://dev.w3.org/cvsweb/%7Echeckout%7E/2002/ws/desc/wsdl20/wsdl20.html#property-InterfaceOperation.messageexchangepattern

Agenda

e Background to WSDL 2.0 and Apache Woden
e WWSDL 2.0 Overview

e WSDL 1.1 to WSDL 2.0 Comparison

e \Woden API Overview

e WWSDL 2.0 validation in Woden

e \WWSDL 2.0 extensibility in Woden

e \WWSDL4J to Woden Comparison

 WSDL 1.1 to 2.0 Converter

e \Woden Roadmap

ApacheCon

- Europe OO0



WSDL 1.1 / 2.0 differences

WSDL 1.1 WSDL 2.0
<definitions> <description>
<portType> <interface>
<binding> <binding>
<types> <types>
<service> <service>
<port> <endpoint>
<message> Defined within

<operation>
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GrainOfSandCount diffs

wsdl : def|n|t|ons ar get Namespace="htt p: //grainsofsand.beach"

="Nitp:/Aschemas. xnl soap. or g/ wsdl /"
<m5d|:types>

-;/msdl:types>

<wsdl : nessage
ST e="paraneters” />

=2 wsdl : nessage>

<wsdl : nessage nane="get G ai nCount Response" >
<wsdl : part el enent="tns: get G ai nCount Response¢
</ wsdl : nessage>

name="par aneters" />

<wsdl : port Type nane= "G?alanunt"
<wsdl : operati on name="get G ai nCount ">
<wsdl : i nput nessage="t ns: get G ai nCount Reg
nanme="get G ai nCount Request"” />
<wsdl : out put nessage="t ns: get Grai nCo
nanme="get G ai nCount Response
</ wsdl : operati on>
</ wsdl : port Type>

ns="ht t p: / /fmw. 3. or g/ 2006/ 01/ wsdl "

t ar get Namespage="htt p:// grai nsof sand. beach"

WSDL 1.1

t Response”

<types>

</types>
<interface nanme="G ai nCoynt ">
<operation nanme="get&
pattern="htt
<i nput nessagelLabel ="1
<out put nessagelLabel =

</ oper ati on>

</interface>

WSDL 2.0
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<bl ndi ng> diffs

<wsdl : bi ndi ng nane= "G?alanuntSoapBlndlng::EzEE%"tns:C}ajanunt">
<wsdl soap: bi ndi ng st =" deecurrent™
transport="http://schemas. xm soap. or g/ soap/ htt p"
<wsdl : operati on nane="get G amCotmt™"
<wsdl soap: operation soapAction="" />
<wsdl : i nput nanme="get G ai nCount Request " >
<wsdl soap: body use="literal" />
</ wsdl : i nput >
<wsdl : out put nanme="get G ai nCount Response" >
<wsdl soap: body use="literal" />
</ wsdl : out put >
</ wsdl : operati on>
</ wsdl : bi ndi ng>

/

oOG/Ol/msdI/soap

V\BO . H _II 4

a rotocol = http [ 1w, W3. org/2006/01/soap11/b|ndlng€ZE££E:£:>
<operation ref— t nsST gerGarmCount—wsoap—actton="">
</ operati on>
</ bi ndi ng>

WSDL 2.0 WSDL 1.1
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<ser vl ce> diffs

<wsdl : servi ce name="G ai nCount Servi ce">
<wsdl : port nanme="G ai nCount "
bi ndi ng="t ns: G ai nCount SoapBi ndi ng" >
<wsdl soap: address
ocation="http://1ocal host: 9080/ G ai nCount" />

</wsdl :port>

</wsdl : service>

</wsdl : definitions>

<servi ce name="G ai nCount Servij ce"
< interface="tns: Grai nCount">_>
<endpoi nt name="G al nCount "
bi ndi na=" : . S
address="http://1 ocal host: 9080/ G ai nCount " >
</ endpoi nt >

</ servi ce>

</ descri pti on>

WSDL 2.0 WSDL 1.1
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WSDL vs WSDL

e Operation overloading

used names of <oper at i on>, <i nput > and
<out put > elements

must be uniquely named within an
<I nterface>

e targetNamespace

optional. If none no top level elements can
be referred to by other WSDLs.

mandatory
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WSDL vs WSDL

e Definition of <service>

<ser vi ce>s can have multiple <port >s.
Each <port > can be bound to a different
<port Type>

<ser vi ce>s bound to single <i nt erf ace>

e Ordering of top level elements

children of <def i ni t 1 ons> may appear in
any order

order Is strictly defined
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WSDL vs WSDL

e Definition of faults
scoped at the <operati on>

scoped at the <i nt erface> - enables reuse
across operations

e |mports

WSDL <i npor t > same or different
t ar get Nanespace

Use <i ncl ude> for the same tns
Use <i nport > for different tns
Consistent with XML Schema
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Apache Woden packages

]
‘ «hootstraps |
e ord.apache. woden |

| . ; . I ' i
«component APT» «element API» ‘ weytensions:
2 0.2, woden,wsdli20 3 0.a.woden. wsdl20.ml 7 0.3, woden.extensions

i I e
wtonlss ‘ winternals ‘ wtools» |

7 0.a.woren. tool.converter 2 0.a.woden. wsdi20.internal 7 0.a.woden.ant i
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Apache Woden WSDL 2.0 processor
APIs

e Component model API

e Mirror the component model of WSDL 2.0

e Large service descriptions are spread across multiple .wsdl
files

e One root Description object representing a merge of all
.wsdl files imported and included

e Good for applications working at this abstract level e.g
wsdl2java

e Read only view (today)

e Element model API

e Mirror the XML representation of WSDL 2.0
e And hence the physical (file) representation

e Read 7/ write
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Represent a WSDL 2.0 document(s)
In java object form

wlava Classs «Java Interfaces
@ WSDLFactory _ @ 1WSDLReader
- @ newlnstance () : WsDLFactory 1 @ readWsDL { wsdlURI ; String ) : DescriptionElement
@ newlnstance [ factoryImplName @ String ) WSDLFactDw “lses @ reacWsDL [ wsclURI ¢ String, errarHandler @ ErrorHandler ) @ DescriptionElement
@ newlWSDLReader { ) ! WSDLReader T @ getErorReporter [ ) ErrorReporter
@ newDesciption () DesaiptionSlement @ setFactoryImpltame ( factoryImpiName @ String ) 2 void
@ newPopulatedExtensionRegistry ( ) | ExtensionRegistry @ getFactoryImpMame { ) : String

@ setExtensionRedistry [ extReq ; ExtensionRegistry ) ; void
@ getExtensionRegistry { ) ; ExtensionRedgistry

@ setFeature { name ; String, value : boolean ) @ void

@ getFeature { name : String ) @ boaolean

@ setProperty [ name @ String, value @ Object ) ¢ void

@ getProperty ( feature : String ) @ Object

WEBDLFactory factory = WBDLFactory.hemAnstance();
WEDLReader reader fact ory. newASDLReader () ;

r eader . set Feat ur e( WBDLReader . FEATURE_VALI DATI ON, true);

/1 El enment nodel
Descri pti onEl enent descEl enent =
reader.readWsDL(“file:/// G ai nO SandCount er - 2. wsdl ") ;

/'l Conponent nodel
Description desc = descEl enent.toConponent () ;
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http://people.apache.org/~hughesj/wsdl11to20/GrainOfSandCounter-2.wsdl

Model Hopping

e <component model class>.t oEl enent ()
e Yields the associated Element-model object
e Descri ptionEl enent .t oConponent ()

e DescriptionElement only
e Yields everything in scope of the <description>
e Top level and imported/included descriptions

e Could yield a Description that doesn’t validate
e toComponent() on a partially complete description
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Example code

/Il Retrieve a particular service conponent fromthe description
/| conponent's {services} property. Use the service conponent's
/'l {nanme} property as the key
QNarme nanme = new QNanme("http://grai nsof sand. beach",

"G ai nCount Servi ce");
Service svc = desc. get Servi ce(nane);

/'l service conponent’s {interface} property:
Interface iface = svc.getlnterface();

/| description conponent's {interfaces} property:
Interface[] ifaces = desc.getlnterfaces();

/'l Change {nane} property of an {endpoint} property of the
/| service conponent.

NCNane epNanme = new NCNane(" G ai nCount ") ;

Endpoi nt epnt = svc. get Endpoi nt (epNane) ;

NCNane newtEpNanme = new NCNanme(" G ai nWar ehouse");

epnt . t oEl enent () . set Nane( newEpNane) ;
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WGSDL 2.0 recap

« WSDL 2.0 defines { f

properties of the [
Description

component — ‘
- WSDL 2.0 L = |

L InterfaceFault

.- BindingMessageReference

| | BincingFautReterence
e [nterface "I BindingFaul

e Binding

e Service o Sorvice | Endpoint e

o
| | Feature component and/or a Property component

[2] W3C Copyright Notice

e Types
e Element Declaration
e Type Definition
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Component model: containment hierarchy

«lava Interfaces
) Interface
@ getMame [ )
@ getExtendedInterface [ )
@ getExtendedInterfaces [ )
@ getlnterfaceFault ()
| @ getinterfaceFaults ( )
@ getinterfaceCperation ()
@ getlnterfaceCperations ()
W LISE @ toElement () HsEn
.
i «lava Interfaces
- <(L,ISéI:» .
“Jays Interface> -~ {interfaces} ® gethame ()
! @ getlnterface ()
@ getMame () i @ getType ()
@ getlnterface () «Java Interface» HLISE @ getBindingFaults ()
@ getEndpoints () Wiman & Description - @ getBincdinaCperations ()
B . @ toElement ()
{SerViceS} @ getlnterfaces () : Interface [*] {b'nd|ngS}
@ getinterface [ name : QMame ) ; Interface
@ getBincings [ ) : Binding [*]
@ getBinding ( name : Qrame ) Binding
@ getServices () Service [*]
@ getService [ name : Qhame ) : Service
@ getElementDeclarations ( ) : ElementDeclaration [*]
@ getElementDeclaration [ name : QMame ) ¢ ElementDeclaration
@ getTypeDefinitions ( ) TypeDefinition [*]
L. @ getTypeDafinition ( gname ; QMame ) @ TypeDefinition i
{type definitions} | © tolement () : DescriptionElement {element declarations}
LIS
ALISEr
«Java Interfaces ' «Java Interface::
9 TypeDefinition € ElementDeclaration
@ getMame [ ) @ getMame ()
@ getSystem () @ getSystem ()
@ getContentModel () @ getContentModel ()
@ getContent () @ getContent ()
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Interface and Binding components

«Java Interfaces «Java Interfaces
O Interface i
@ getMame () @ getMame () . . .
@ getExtendedInterface () cisen @ getInterface () B|nd|ng* naVlgateS to Interface*
@ getExtendedInterfaces () _. @ getType ()
@ getInterfaceFault () {|nterface}§ getBincingFaults ()
@ getlnterfaceFaults () @ getBindingOperations ()
@ getlnterfaceOperation () @ toElement ()
@ getlnterfaceCperations ()
@ toElement () whizer
“*=finterface faults}
«Jlava Interfaces «Java Interfaces apIsen
. . wLIsE & InterfaceFallt i
{interface operations} ® gethame () R e getinterfacerautt () | {binding operations}
@ getElementDedlaration () @ toElement ()
@ toElement () .
«Java Interfaces {Interface faUIt}
& InterfaceCperation
«Java Interface»
@ getiMame () AL ation
@ getMessageExchangePattern () “LigE» - —
i . - . @ getlnterfaceOperation ()
o oo 3 {interface Operation} | e getainoessagerioferences ()
@ getStyle () @ getBindingFaultReferences ( )
@ ?c?EIa:ent [ = b Jite S S
ALses,
. . . LS
{interface fault references} linterface message references} {binding message references}
«Java Interfaces
“ylaen O IntarfaceMessageReference O si «lava Interfffi?me HLISE
A t f f |t @ getMessagelabel () e & oetinterfaceli — 0
@ gethDirecti wlsE getlnterfaceMessageReference . .
M- {'fn erface fault} ' o e ol () ® toElement ( ) {binding fault references}
«. ava lmter ace? @ getElementDeclaration ()
R @ toElement () ~«Java Interfacas
@ getlnterfaceFault () wlges . €3 BindingFaultReference
: ge;ge_ssi_geLabel ) {Interface faUIt reference} @ getlnterfaceFaultReference ()
CLHRICIET @ toElement ()

@ toElement ()
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Service

«Java Interface:
&9 Service

«Java Interface» {interface}

&9 Interface S - - LIGE - — - - @ getMame [ ) {name}
@ getlnterface ()
@ getEndpoint ()
@ getEndpoints ()
@ toElement ()

i {endpoints}
m_i:ser-

1

1

1
il
5

«Java Interfaces

€ Endpoint

@ getMame () {name}

@ getBinding [ ) {binding}
@ getiddress [ ) {address}
@ toElement ()
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DescriptionElement

e Container and factory for
child elements

<descri ption
t ar get Nanespace="xs: anyURl " >
<docunent ati on />*
[ <inport /> | <include /> ]*
<types />?
[ <interface /> | <binding /> | <service /> ]*
</ descri ption>

[3] W3C Copyright Notice

«]ava Interfaces
3 DescriptionElement

@ setDocumentBaselURI ()

@ getDocumentBaselURI ()

@ setTargetMamespace ()

@ getTargetMamespace ()

@ adddMamespace ()

@ removeMamespace ()

@ getMamespace ()

@ getMamespaces [ )

@ createDocumentationElement ()

@ createlmportElement ()

@ createlnclucleElement ()

@ createTypesElement ()

@ createlnterfaceElement ()

@ createlnterfaceFaultElement ()

@ createlnterfaceCperationElement [ )
@ createlnterfaceFaultReferenceElement ()
@ createlnterfaceMessageReferenceElement ()
@ createBindingElement ()

@ createBindingFaultElement ()

@ createBincingCperationElement ()
@ createBincingFaultReferenceElement ()
@ createBindingMessageReferenceElement | )
@ createFeatureElement [ )

@ createServiceElement ()

@ createEndpointElement ()

@ createPropertyElemeant ()

@ addImportElement ()

@ getlmportElements ()

@ addInclucleElement ()

@ getIncludeElements ()

@ setTypesElement ()

@ getTypesElement ()

@ addInterfaceElement ()

@ getInterfaceElements ()

@ acklBincingElement ()

@ getBindingBElements ()

@ addServiceElement ()

@ getServiceElements ()

@ setExtensionRegistry ()

@ getExtensionRegistry ()

@ toComponent ()
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Element model: containment hierarchy

«lava Interfaces «Java Interfaces 1 1
9 DescriptionElement wusen ) DocumentationElement <d eS C r I pt I 0 n
© setContent () t ar get Nanespace="xs: anyURl " >
@ getContent ( ) “Liser
o i .
R BB, | <docunent ati on />*
| :
«Java Interfaces «Java Interfaces . .
WU e . € IncludeElement € ImportElement [ <| rrport / > | <| nCI ude / > ] *
@ setLocation () @ setMamespace ()
@ getlocation () @ getMamespace () <t y peS / >9
@ setDescriptionElement ) @ setLocation () - . -
@ getDescriptionElement | ) @ getlocation ) [ <| nt er f aC e / > | <b| ndl ng / >
@ setDescriptionElement () .
«Java Interface= ® getDecriptionElemant { ) | <S er VI C e / > ] *
& TypesElement . .
@ setTypeSystem [ ) </ descr I pt I 0n>
@ getTypeSystem ()
@ addschema ()
@ removeschema ()
@ getSchemas ()
@ getschemas ()
@ getInlinedschemas ()
@ getimportedschemas ()
L LIE N — = - wlIgEw
wLsen ool -- = - N
«Java Interfaces «Java Interfaces» «Java Interfaces
& InterfaceBlement BindingElement O Servic
@ setMame () @ setMame () @ setMame ()
@ getMame () @ gethame [ ) @ gethame [ )
@ addeExtendedIinterfaceMame () @ setlnterfaceMame () @ setlnterfaceMame ()
@ removeExtendedInterfaceMame ( ) @ getInterfaceMame () @ getInterfaceMame ()
@ getExtendedInterfaceMames ( ) 5 @ getlnterfaceElement () @ getlnterfaceElement ()
Sessssosssossssosoossscss e c oo s oo @ getExtencedInterfaceBlement () @ setType () @ acldEndpointElement ()
@ getExtendedInterfaceElemeants [ ) @ getType () @ getEndpointElements ()
@ acldStyleDefaultURI () @ aclclBindingFaultElement ( )
@ getsStyleDefault () @ getBindingFaultElements )
@ acdInterfaceFaultElement ( ) @ aclcBindingOperationElement ()
@ getlnterfaceFaultElement () @ getBindingOperationElements ()
@ getInterfaceFaultElements ()
@ addInterfaceOperationElement ()
@ getInterfaceOperationElement ()
@ getlnterfaceOperationElemeants ()
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Agenda

e Background to WSDL 2.0 and Apache Woden
e WWSDL 2.0 Overview

e \WSDL 1.1 to WSDL 2.0 Comparison

e \Woden API Overview

e WSDL 2.0 validation in Woden

e \WWSDL 2.0 extensibility in Woden

e WSDL4J to Woden Comparison

 WSDL 1.1 to 2.0 Converter

e \Woden Roadmap
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WSDL 2.0 validation rules

e |nfoset syntax
e defined by WSDL 2.0 XML schema
e http://www.w3.0rg/2006/01/wsdl/wsdl20.xsd

e Sematic rules
e Defined in the WSDL 2.0 spec as assertions

e Some apply to a WSDL Document (Infoset)
e QName refs, name scope, import/include visibility, etc

e Some apply to Component model
 Model structure, data relationships, scope, etc
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http://www.w3.org/2006/01/wsdl/wsdl20.xsd

WSDL 2.0 assertions

WSDL Document examples:

InterfaceMessageReference-1205002 The type of the element attribute

information item is a union of xs:QName and xs:token where the allowed token
values are #any, #none, or #other.

Schema-0017 The referenced schema MUST contain a targetNamespace attribute
information item on its xs:schema element information item.

Component model examples:

Interface-0030 For each Interface component in the {interfaces} property of a
Description component, the {name} property MUST be unique.

InterfaceFaultReference-0043 The value of this property MUST match the name of a
placeholder message defined by the message exchange pattern.
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http://dev.w3.org/cvsweb/%7Echeckout%7E/2002/ws/desc/wsdl20/wsdl20.html?content-type=text/html;%20charset=utf-8#InterfaceMessageReference-1205002
http://dev.w3.org/cvsweb/%7Echeckout%7E/2002/ws/desc/wsdl20/wsdl20.html?content-type=text/html;%20charset=utf-8#Schema-0017
http://dev.w3.org/cvsweb/%7Echeckout%7E/2002/ws/desc/wsdl20/wsdl20.html?content-type=text/html;%20charset=utf-8#Interface-0030
http://dev.w3.org/cvsweb/%7Echeckout%7E/2002/ws/desc/wsdl20/wsdl20.html#component-Interface
http://dev.w3.org/cvsweb/%7Echeckout%7E/2002/ws/desc/wsdl20/wsdl20.html#property-Description.interfaces
http://dev.w3.org/cvsweb/%7Echeckout%7E/2002/ws/desc/wsdl20/wsdl20.html#component-Description
http://dev.w3.org/cvsweb/%7Echeckout%7E/2002/ws/desc/wsdl20/wsdl20.html#property-Interface.name
http://dev.w3.org/cvsweb/%7Echeckout%7E/2002/ws/desc/wsdl20/wsdl20.html?content-type=text/html;%20charset=utf-8#InterfaceFaultReference-0043

Woden WSDL Validation

Validation is ‘off’ by default.

Enable validation before reading the WSDL.:

reader . set Feat ur e( WDLReader . FEATURE VALI DATI ON, true);
Descri pti onEl enent desc = reader.readWsDL(“http://...");

Schema validation is done by the XML parser
e by Xerces in the Woden DOM implementation

Semantic validation is done by Woden
e on the WSDL object model
e assertions are checked against the model

All errors are reported In one pass
e Woden does not stop-on-first-error like WSDL4J

The WSDL object model is always returned
e even If it has errors.
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Reporting WSDL Errors

« ErrorReporter reports 3 levels of severity

e Warning, Error, Fatal Error
e Processing continues after Warning or Error
e Processing terminates after Fatal Error

e Default Err or Handl er prints messages to System.out

e Can customize error handling
e Re-implement Er r or Handl er with required behaviour
e Setvia Error Reporter. set Error Handl er

e Error messages retrieved from ResourceBundle
e Parameterized for insertion of error details
e NLS support via ‘locale’
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WSDL Error vs WSDLException

e WSDL “‘warning’ or ‘error’ do not terminate processing
e Reported as per ErrorHandler implementation
e Processing continues

« WEDLEXcept | on terminates processing

e WSDL “fatal error’
e WSDL document not found
e root element is not <description>
 Woden config error
e invalid WSDLReader Feature or Property
e Extension registration error
 Wrapper for checked exceptions
e MalformedURLException, SAXException, etc
e NOTE: runtime exceptions are NOT wrapped
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WSDL 2.0 Extensibility

e Every WSDL 2.0 element is extensible
e \/la extension elements and extension attributes

e Every WSDL 2.0 component is extensible
e \/ia extension properties

= Extension properties are derived from extension
elements and attributes
e But no differentiation in the Component model

e WSDL 2.0 defines extensions for:
e SOAP bindings
e HTTP bindings
e Interface operation ‘safety’
e ‘rpc’ operation style
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Extension Property vs Element and Attribute

Component extension properties do not differentiate extension elements and attributes.

<bi ndi ng nane="reservati onBi ndi ng"
I nterface="tns:reservation"
type="http://ww. w3. org/ 2006/ 01/ wsdl / soap"
wsoap: ver si on="1. 2"
wsoap: protocol =" http://ww. wW3. or g/ 2003/ 05/ soap/ bi ndi ngs/ HTTP"
wsoap: nepDef aul t ="htt p: //ww. wW3. or g/ 2003/ 05/ soap/ nep/ r equest - r esponse"” >

<wsoap: nodul e ref="http://exanpl e.org" required="true" />
</ wsoap: nodul e>

Binding
{type} is SOAP
{soap version}
{soap underlying protocol}
{soap mep default}
{soap modules}

</ bi ndi ng>
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WSDL extensions 1n Woden

1. Application developer implements some Woden interfaces

e to create read/write logic for extension elements and
attributes

e to represent the extension properties of a Component for a
particular namespace

2. Application registers these implementations in extension registry

3. Woden will query extension registry and invoke extension-
specific logic when extensions are encountered
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Step 1: Implement extensions

. «interface» «interface» «interface»

Examplt_e. ExtensionElement ExtensionDeserializer ExtensionSerializer

<wsoap:module>

extension element |+ isRequired ( ) + unmarshal () + marshall ( )

+ getExtensionType ( )
SOAPModuleElement SOAPModuleDeserializer SOAPModuleSerializer
Example: \
Binding component : These implementations support
A SR 6 the <wsoap:module> element
extensions ComponentExtensions P
BindingOperation + getNamespace ( )
component extensions Zﬁ Zﬁ
SOAPBindingExtensions SOAPBindingOperation
Extensions

+ getSoapVersion ( )
+ getSoapUnderlyingProtocol ( ) + getSoapAction ( )

+ getSoapMepDefault ( ) + getSoapMep ( )

+ getSoapModules ( ) + getSoapModules ( )
Binding extension properties BindingOperation extension
{soap version}, {soap underlying properties {soap action}, {soap

protocol}, {soap mep default} a... mep} and {soap modules}
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Step 2: Register extensions

e SOAP, HTTP, operation safety, rpc style

Register classes that parse extension elements
 registerExtEl enent
e registerDeserializer
e registerSerializer

Register classes parse extension attributes
e registerExtAttri buteType

Register Component extension wrapper classes
 registerConponent Ext ensi on

Woden registers extensions for the 4 extension types defined by WSDL 2.0

Application registers any application-specific extensions

«interface»
ExtensionRegistry

+ registerExtElement ( )

+ registerDeserializer ( )

+ registerSerializer ( )

+ registerExtAttributeType ( )

+ registerComponentExtension ( )
+ createExtElement ( )

+ queryDeserializer ( )

+ querySerializer ( )

+ createExtAttribute ( )

+ createComponentExtension ( )
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Step 3: Invoke extensions

e At read-time or write-time, when Woden encounters an extension

(something outside the WSDL namespace) it invokes the registered
extension logic to handle it.

e (Get objects to parse an extension element AT s
 createkxt El enment ExtensionRegistry
e (queryDeserializer
e querySerializer

+ registerExtElement ( )
+ registerDeserializer ( )

e (Get objects to parse an extension attribute + registerSerializer ()
e createExt Attribute + registerExtAttributeType ( )
_ y + registerComponentExtension ( )
e (Get a Component extension wrapper object + createExtElement ()
« creat eConponent Ext ensi on + queryDeserializer ()

+ querySerializer ( )
+ createExtAttribute ( )
+ createComponentExtension ( )
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WSDL4J-Woden comparison (1)

e Similarities:
e Factory, Reader, Features/Properties, Extension Registry
e |deas from WSDL4J have been reused
e pbut little code, mainly implementation utility classes
e WSDL object models
e JWSDL API in WSDL4J (javax.wsdl)
e Component and Element APIs in Woden

e XML parser strategy
e JAXP / DOM in WSDL4J

e Pluggable XML parser in Woden (goal!)
e DOMWSDLReader based on Xerces/DOM
e StAXWSDLReader development is underway
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WSDL4J-Woden comparison (2)

e Validation

e WSDLA4J:
e Partial validation at parse-time in the Reader
e Terminate on error, so report only first error found

e Woden:
« Validate entire WSDL object model and report all errors
e Reader returns the WSDL object model, valid or invalid
e Error handling

e WSDL4J
e System.out.printin
e English language message strings embedded in source code

e Woden
e Customizable Er r or Handl er (default behaviour is System.out.printin)

« Messages in ResourceBundle for Internationalization and parameterization
« 3 levels of error; warning, error, fatal error
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WSDL4J-Woden comparison (3)

e Extension architecture

e WSDL4J
e Supports only extension elements and attributes (WSDL infoset)
e Register Deser/Serializer/Type for extension elements
» Reader/Writer handle extension attributes
e Woden
e Supports extension elements and attributes in Element API
e These map to extension properties in Component API
e Register 3 things!
e Deser/Serialzer/Type for extension elements

e XMLAttr subtype for extension attributes
e ComponentExtensions subtype for extension properties (by Namespace)

e Supported WSDL versions
e WSDL 1.1 in WSDL4J

e WSDL 2.0 and (soon) WSDL 1.1 conversion in Woden
e Read WSDL 1.1 doc, return WSDL 2.0 object model
e Migration path for existing WSDL4J / WSDL 1.1 applications
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Apache Woden - Converter

e Converts WSDL 1.1 to WSDL 2.0
e aid to WSDL 2.0 adoption
e Developed independently
 Will evolve to use Woden parser given WSDL 1.1 support in Woden

e WSDL 2.0 documents ->in memory Woden objects -> serialize to WSDL
2.0 doc

e Basis of (future) test harness

C Eclipse e ! Woden
WSDL || WSDL I.1 Woden » (WSDL 2.0 WSDL 2.0
. converter Parser &
validator Validator
fix fix | fix

errors
A
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Apache Woden roadmap

Jun 06 Jul 06 Aug 06 Sep 06 Oct 06 Nov 06 Dec 06 Jan 07

WSDL 2.0 spec

Interop eventé Proposed recommendation| |W3C Recommendation
—] ; Tx] ; —

I 1 1
@ @ |\/| API freview+ E Promotioné? 1.1

New%function

Apac.he Wodén
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Completing the function

e \WSDLWriter
e Serialize WSDL 2.0 object models to file

e \WSDL 1.1 to 2.0 conversion

e Updatable component model
e Add modifier methods

e Support for other parsers - StAX / SAX

e \We need you - users and contributors
e woden-dev-subscribe@ws.apache.org
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W3C Copyright Notice

The content in this document referred to below is Copyright W3C:

Copyright © 2006 World Wide Web Consortium, (Massachusetts Institute of Technology, European
Research Consortium for Informatics and Mathematics, Keio University). All Rights Reserved.

http://www.w3.org/Consortium/Legal/2002/copyright-documents-20021231

[1] MEP In-Out template
(WSDL 2.0 Part 2 Adjuncts, http://www.w3.org/TR/2006/CR-wsdl20-adjuncts-20060327/)

[2] WSDL 2.0 Component model diagram
(WSDL 2.0 Primer, http://www.w3.0rg/TR/2006/CR-wsd|20-primer-20060327/)

[3] Description Component XML representation
(WSDL 2.0 Partl Core Lanquage, http://www.w3.0orq/TR/2006/CR-wsdl20-20060327 /)
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