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Abstract

This specification describes the Web Application Desaiptianguage (WADL). An increasing
number of Web-based enterprises (Google, Yahoo, AmazakrEb name but a few) are developing
HTTP-based applications that provide programatic acaefiseir internal data. Typically these appli-
cations are described using textual documentation thainresmes supplemented with more formal
specifications such as XML schema for XML-based data formADL is designed to provide a ma-
chine process-able protocol description format for usé witch HTTP-based Web applications.

1 Introduction

This specification describes the Web Application Desaiptianguage (WADL). WADL is designed to
provide a machine process-able protocol description fofarause with HTTP-based Web applications.

1.1 Web Applications

For the purposes of this article, a Web application is defasea HT TP-based application whose interactions
are amenable to machine processing. While many existingdftebare examples of HTTP-based applica-
tions, a large number of those require human cognitive fandor successful non-britfleuse. Typically
Web applications:

e Are based on existing Web architecture and infrastructure
e Are platform and programming language independent
e Promote re-use of the application beyond the browser

e Enable composition with other Web or desktop applications

!Brittle use, e.g., HTML page scraping, is generally alwagsgible but less desirable in terms of maintenance, effigiand
performance.
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e Require semantic clarity in content (representationshamged during their use

The latter requirement can be fulfilled by the use of XML eithg defining a complete custom schema
for the application domain or embedding a custom micro-fdrin an existing schema using its extensibil-
ity points. Given the above definition of a Web applicationge@an see that the following aspects of an
application could be usefully described in a machine preagle format:

Set of resourcesAnalogous to a site map showing the resources on offer.
Relationships between resourcePescribing the links between resources, both referemidlcausal.

Methods that can be applied to each resourceThe HTTP methods that can be applied to each resource,
the expected inputs and outputs and their supported formats

Resource representation formatsThe supported MIME types and any XML schemas in use.

1.2 Use Cases

The current state-of-the-art in Web application desaipis textual documentation plus one or more XML
schemata. Whilst entirely adequate for human consumptialevel of description precludes the following
use cases which require a more machine usable descriptimato

Application Modelling and Visualization Support for development of resource modelling tools for re-
source relationship and choreography analysis and matipil

Code Generation Automated generation of stub and skeleton code and codednipmlation of resource
representations.

Configuration Configuration of client and server using a portable format.

It would also be useful to have a common foundation for irdiral applications and protocols to re-use and
perhaps extend rather than each inventing a new descrijotiorat.

1.3 Example WADL Description

The following listing shows an example of a WADL descriptiom the Yahoo News Search[1] application.

<?xm version="1.0"?>

<application xm ns: xsi="http://ww.w3. org/ 2001/ XM_Schema- i nst ance"
Xxsi : schemaLocati on="http://research. sun. conf wadl / 2006/ 07 wadl . xsd"
xm ns: tns="urn: yahoo: yn"
xm ns: xsd="http://ww. w3. or g/ 2001/ XM_Schema"
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xm ns: yn="urn: yahoo: yn"
xm ns: ya="urn: yahoo: api "
xm ns="http://research. sun. com wadl / 2006/ 07" >
<gr anmar s>
<i ncl ude
hr ef =" NewsSear chResponse. xsd"/ >
<i ncl ude
href ="Error. xsd"/ >
</ gr ammar s>

<resources base="http://api.search. yahoo. com NewsSearchServi ce/ V1/">

<resource pat h="newsSearch">
<met hod nanme="CGET" id="search">
<r equest >
<par am nanme="appi d" type="xsd: string" required="true"/>
<par am nanme="query" type="xsd:string" required="true"/>
<param nane="type" default="all">
<option value="all"/>
<option val ue="any"/>
<option val ue="phrase"/>
</ par anp
<param nane="resul ts" type="xsd:int" defaul t="10"/>
<param nane="start" type="xsd:int" default="1"/>
<param nane="sort" defaul t="rank">
<option val ue="rank"/>
<option val ue="date"/>
</ par anp
<par am nane="| anguage" type="xsd:string"/>
</ request >
<r esponse>
<representation nedi aType="application/xnm"
el ement ="yn: Resul t Set "/ >
<fault status="400" nedi aType="application/xm"
el emrent="ya: Error"/ >
</ response>
</ met hod>
</ resource>
</ resources>

</ application>

Lines 2—-8 begin an application description and define the Xidimespaces used elsewhere in the service
description. Lines 9-14 define the XML grammars used by thec® in this case two W3C XML Schema
files are included by reference. Lines 16—43 describe thedalews Search Web resource and the HTTP
methods it supports. Lines 18-40 describe the ‘search’ GEfhod: lines 19—-34 describe the input; lines
35-40 describe the possible outputs.



2 Description Components
All WADL elements have the following XML namespace name:
e http://research. sun. coni wadl / 2006/ 07

This section describes each component of a WADL documerdtiild

2.1 Application

Theappl i cat i on element forms the root of a WADL description and containsftiilewing:

1. Zero or moreloc elements — see sectibnP.2.

2. An optionalgr ammar s element — see sectiQnR.3.
3. An optionalr esour ces element — see secti@nP.4.
4. Zero or more of the following:

e resour ce elements — see sectibnP.5.

e net hod elements — see sectibnP.6.

e represent ati on elements — see sectibnP.9.
e faul t elements — see sectibn2.10.

2.2 Documentation

Each WADL-defined element can have one or more ctfdd elements that can be used to document that
element. Theloc element has the following attributes:

xm : 1 ang Defines the language for thé t | e attribute value and the contents of tthec element. If an
element contains more than achec element then they MUST have distinct values for tleir: | ang
attribute.

title A short plain text description of the element being documénthe value SHOULD be suitable for
use as a title for the contained documentation.

Thedoc element has mixed content and may contain text and zero c& oiold elements that form the
body of the documentation. It is RECOMMENDED that the chileneents be members of the text, list or
table modules of XHTMLIR].



2.3 Grammars

Thegr ammar s element acts as a container for definitions of the format tf dachanged during execution
of the protocol described by the WADL document. Such detingimay be included inline or by reference
using thei ncl ude element (see sectign 2.B.1). No particular data format itiefinanguage language is

mandated; sectioh$ 3 afd 4 describe use of RelaxNG and W3C3d¥iema with WADL, respectively.

It is permissible to include multiple definitions of a padiar format. such definitions are assumed to
be equivalent and consumers of a WADL description are freshtimse amongst the alternatives or even
combine them if they support that capability.

2.3.1 Include

Thei ncl ude element allows the definitions of one or more data format rijgsans to be included by
reference. Ther ef attribute provides a URI for the referenced definitions andfitypexsd: anyURI .
Use of thel ncl ude element is logically equivalent to in-lining the referedaocument within the WADL
gr ammar s element.

2.4 Resources

Ther esour ces element acts as a container for the resources provided kgpibleeation. Ar esour ces
element has &ase attribute of typexsd: anyURI that provides the base URI for each child resource
identifier. Descendentesour ce elements (see sectibnP.5) each describe a single resaokdidga by the
application.

2.5 Resource

A resour ce element describes a single resource, identified by a URVjged by the Web application. A
r esour ce element can either be a resource definition or a referencessoarce defined elsewhere.

2.5.1 Resource Reference

A resour ce reference element hashaef attribute of typexsd: anyURI . The value of théar ef attribute

is a URI reference to aesour ce definition element. A esour ce reference element MAY have zero or
more childpar amelements (see sectibn2111) and MUST NOT have any other Wdé&flned attributes or
contain any other WADL-defined child elements.

This form of r esour ce element may be used to reduce duplication when the samercesbigrarchy is
offered at multiple URIs.



2.5.2 Resource Definition

A r esour ce definition element has the following attributes:

i d An optional identifier of the resource definition, required globally defined resources, not allowed on
locally embedded resources. Resource definitions areifidéeinby an XML ID and are referred to
using a URI reference.

pat h An optional attribute of typesd: st ri ng. If present, it provides a template for the identifier of the
resource as a relative URI whose base URI is given by #mur ce element’s parentesour ce or
resour ces element.

The value of thepat h attribute may be static or may contain embedded path paeasnef path
parameter is represented within thet h value as{’ name'}’ wherenameis the name of the param-
eter. At runtime, the values of path parameters are sutestitinto the resource identifier when the
resource is used, see secfion 4.5.4 for a detailed example.

Embedded path parameters have limited expressivity; faeraomplex generative URIs, use of the
par amelement (see sectién 2111) should be considered: aghildmelement whoseane attribute
value matches theameof an embedded path parameter provides additional inféomatbout that
path parameter.

A r esour ce definition element contains the following child elements:

Zero or moredoc elements — see sectibnP.2.

Zero or morepar amelements (see sectibn 2111), each of which define paramedetomponents of
ther esour ce element’'s URI identifier.

Zero or moreret hod (see sectiof 216) elements, each of which describes thetmpad output from
an HTTP protocol method that can be applied to the resource.

Zero or more esour ce elements that describe sub-resources.

2.5.3 Path Parameters

Child par amelements (see sectibn2111) may be used to parameterizietitéier of their parentesour ce
element. If the value of theane attribute of a childbar amelement matches the name of a path parameter
embedded in the parent resourceid h attribute then thear amelement contains additional information
about the embedded parameter rather than declaring a nevpg@meter.

2.5.4 Generating Resource ldentifiers

The URI for ar esour ce element is obtained using the following rules:
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If the resource element is a reference then substitutefaeenced element

. Setidentifier equal to the URI computed (using this process) for the pagkamhent  esour ce or

resour ces)

. If identifier doesn’t end with a/’ then append a/’ character tadentifier
. Substitute the values of any embedded path parameterthgvalue of theat h attribute
. Append the value obtained in the previous stejdéntifier

. For each chilcpar amelement (see sectidn_2]11), in document order, that hasua el ‘matrix’

for its st yl e attribute, append a representation of the parameter valketifier according to the
following rules:
e Non-boolean matrix parameters are represented asarie'=" value
e Boolean matrix parameters are represented asiamewhenvalueis t rue and are omitted
from identifierwhenvalueis f al se

wherenameis the value of thepar amelement’snane attribute andralueis the runtime value of the
parameter.

The following example illustrates these rules and showsxéna& from a Web application description that
provides multiple resources:

O©CoO~NOOUTA,WNPEP

<resources base="http://exanpl e.com">

<resource path="w dgets">
<resource path="reports/stock">
<param name="i nst ockonl y" style="matri x"
type="xsd: bool ean"/ >

</ resource>
<resource path="{wi dgetld}">

</ resource>

</resource>
<resource pat h="accounts/{accountld}">

</ resource>

</ resour ces>

The above describes the following resources:

e Aresource identified by a static URI: http://example.coidfyets

¢ Aresource identified by a static URI: http://fexample.coidfyets/reports/stock

¢ A resource identified by a matrix URI: http://example.comagets/reports/stock;instockonly



e Multiple resources identified by generative URIs: httpdmple.com/widgetw/idgetld where the
widgetldcomponent of the URI is replaced at runtime with the value ofrdime parameter called
widgetid.

e Multiple resources identified by generative URIs: httptaple.com/accountstcountld where the
accountldcomponent of the URI is replaced at runtime with the value nfrdime parameter called
accountld.

2.6 Method

A net hod element describes the input to and output from an HTTP pobtoethod that may be applied
to a resource. Aret hod element can either be a method definition or a reference tothoshalefined
elsewhere.

2.6.1 Method Reference

A et hod reference element is a child ofr&sour ce element that has almr ef attribute whose type is
xsd: anyURI . The value of théar ef attribute is a URI reference ton@t hod definition element. Aret hod
reference element MUST NOT have any other WADL-definedtaitteis or contain any WADL-defined child
elements.

This form of met hod element may be used to reduce duplication when the same dhefimies to more
than one resource.

2.6.2 Method Definition

A net hod definition element is a child of aesour ce or appl i cati on element and has the following
attributes:

name Indicates the HTTP method used.

i d An identifier for the method, required for globally definedthusls, not allowed on locally embedded
methods. Methods are identified by an XML ID and are refercagsing a URI reference.

It is permissible to have multiple chileet hod elements that have the same value ofithee attribute for a
given resource; such siblings represent distinct vanatif the same HTTP method and will typically have
different input data.

A net hod element has the following child elements:

doc Zero or moredoc elements — see sectibnP.2.



request Describes the input to the method as a collection of parasated an optional resource repre-
sentation — see sectibnP.7.

response Describes the output of the method as a collection of alterresource representations — see

sectiolZ.B.

2.7 Request

A request element describes the input to be included when applying BEiFHmethod to a resource. A
request element has no attributes and may contain the followinglatlgments:

1. Zero or moraloc elements — see sectibn.2.

2. Zero or morg epr esent at i on elements — see sectibnP.9. Note that useegfr esent at i on el-
ements is confined to HTTP methods that accept an entity botheirequest (e.g., PUT or POST).
Sibling r epr esent at i on elements represent logically equivalent alternatives.,, @. particular re-
source might support multiple XML grammars for a particuksquest.

3. Zero or morgpar amelements — see sectidns 217.1 ndI2.11.

2.7.1 Query Parameters

Child par amelements (see secti@n 21 11) represent URI query paransstetsscribed in section 17.13 of
HTML 4.01]3]. The runtime values of query parameters are astJRI query parameters when the HTTP
method is invoked.

The following example shows a resource with a generative ti&lsupports a single HTTP method with a
single optional query parameter:

<resources base="http://exanpl e. com wi dgets">
<resource path="{wi dgetld}">
<met hod name="CET" >
<r equest >
<par am name="ver bose" type="xsd: bool ean"/ >
</ request >
<r esponse>

©CoOo~NOoOULhr~,WNE

</ response>
</ met hod>
11 </ resource>
12 </resources>

=
o

If the value of theni dget | d parameter is ‘1234567890’ and the value of tee bose parameter is ‘true’
then the URI on which the HTTP GET will be performed is:
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http://exanpl e. com wi dget s/ 1234567890?ver bose=t r ue

2.8 Response

A r esponse element describes the output that results from performmbg&TP method on a resource. It
may contain the following child elements:

e Zero or moredoc elements — see sectibn2.2.
e Zero or more epr esent at i on elements - see sectignR.9.

e Zero or moref aul t elements - see sectibn 2110.

Each childr epr esent at i on element describes a resource representation that may fresalperforming
the method. Sibling epr esent at i on elements indicate logically equivalent alternatives;nmarHTTP
mechanisms may be used to select a particular alternatiaeh Ehildf aul t element describes a fault
condition that may occur — note that not all possible fautidittons are likely to be described and client
applications should be prepared to handle the full rangess$iple HTTP error conditions.

2.9 Representation

Arepresent ati on element describes a representation of a resource’s statprfesent at i on element
can either be a representation definition or a referencedprasentation defined elsewhere.

2.9.1 Representation Reference

A represent ati on reference element can be a child afequest orr esponse element. It has ar ef
attribute of typexsd: anyURI . The value of thenr ef attribute is a URI reference toraepr esent ati on
definition element. A epresent ati on reference element MUST NOT have any other WADL-defined
attributes or contain any WADL-defined child elements.

This form ofr epr esent at i on element may be used to reduce duplication when the samesegpation
is used in multiple locations.

2.9.2 Representation Definition

Arepresent ati ondefinition element can be a child of aquest ,r esponse orappl i cat i on element.
It has the following attributes:
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i d Anidentifier for the representation, required for globalgfined representations, not allowed on locally
embedded representations. Representations are idetyfiad XML ID and are referred to using a
URI reference.

medi aType Indicates the media type of the representation.

el ement For XML-based representations, specifies the qualified naintiee root element as described
within thegr ammar s section — see secti@n 2.3.

profile Similar to the HTMLpr of i | e attribute, gives the location of one or more meta data psjfile
separated by white space. The meta-data profiles define #ngimgeof ther el andr ev attributes of
descendeniti nk elements (see sectibn 2.711.2).

In addition to the attributes listed above, &pr esent at i on definition element can have zero or more child
doc elements (see sectibnP.2) gmak amelements (see sectiGn 2111).

2.9.3 Representation Parameters

A child par amelement (see sectidn_2]11) is used to parameterize itstpagenesent at i on element.
Representation parameters can have one of two differewtiuns depending on the media type of the
representation:

1. Define the content of the representation. Fepgr esent at i on elements with aedi aType attribute
whose value is either ‘application/x-www-form-urlencdder ‘multipart/form-data’ the representa-
tion parameters define the content of the representationhwkiformatted according to the media
type. The same may apply to other media types.

2. Provide a hint to processors about items of interest wighrepresentation. For XML based repre-
sentations, representation parameters can be used tdfyidesihs of interest with the XML. The
pat h attribute of a representation parameter indicates the tpdtie value of the parameter within
the representation. For XML-based representations tlaia lPath expression.

2.10 Fault

A faul t elementis similar to aepr esent at i on element (see secti@n2.9) in structure but differs in that
it denotes an error condition. faul t element has the same attributes asegr esent at i on element
but may also have an additionat at us attribute that provides a list of HTTP status codes assetiat
with a particular error condition. Note that multigfleul t elements may share one or more HTTP status
codes: such elements may describe more granular faulttcmmglor may provide equivalent information in
different formats.
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2.10.1 Fault Parameters

Fault parameters aggar amelements (see sectibn 2111) that are direct childrenfafudt element. Fault
parameters perform the same functionffaul t elements that representation parameters (see sEcli@) 2.9.
perform forr epr esent at i on elements.

2.11 Parameter

A par am element describes a parameterized component of its paemeet and may be a child of a
r esour ce (see sectiof 215),equest (see sectiof217), arepr esent at i on (see sectiof 219) element. A
par amelement has zero or modec child elements (see sectibn.2), zero or mmei on child elements
(see sectioh Z.11.1), an optionalnk child element (see sectién 2.111.2) and has the followingates:

name The name of the parameter as an xsd:NMTOKEN. Required.

t ype Optionally indicates the type of the parameter as an XML ifjadlname, defaults tesd: stri ng.
def aul t Optionally provides a value that is considered identicariaunspecified parameter value.
st yl e Optionally indicates the parameter style as one of theviotig values:

pl ai n The parameter is represented as a string encoding of thmptaavalue. This is the default
when the parent elementigsour ce (see sectioh’2l5) arepr esent at i on (see sectiof 219)
whose media type is neither ‘application/x-www-form-umdeded’ nor ‘multipart/form-data’.

f or m The parameter is represented as a hame value pair accoodihg tules specified in section
17.13 of HTML 4.01[3]. When the parent element isquest (see sectioh 217) the parameter
becomes a URI query parameter. When the parent elemerpisesent ati on (see section
Z9) whose media type is either ‘application/x-www-formemcoded’ or ‘multipart/form-data’
the parameter is embedded within the representation.

mat ri x The parameter is represented as a matrix URI component.

pat h When the parent element ig apr esent at i on element, this attribute optionally provides a path to
the value of the parameter within the representation.

requi red Optionally indicates whether the parameter is requiredet@tesent or not, defaults to false
(parameter not required).

repeat i ng Optionally indicates whether the parameter is single \caloremay have multiple values, de-
faults to false (parameter is single valued).

fi xed Optionally provides a fixed value for the parameter.

Note that some combinations of the above attributes mighhrake sense in all cases. E.g. matrix URI
parameters are normally optional spaa amelement with &t y| e value of ‘matrix’ and a equi r ed value
of ‘true’ might be unwise.

12



2.11.1 Option

An opt i on element defines one of a set of possible values for the pacanegiresented by its pargrdr am
element. Anopt i on element has a requirechl ue attribute that defines the value and zero or miwe
elements that document the meaning of the value.

2.11.2 Link

A 1i nk element is used to identify links to resources within repntgtions. Al i nk element is a child of
apar amelement whoseat h attribute identifies the portion of its parent represeatathat contains a link
URI.

Ali nk element contains zero or madec elements (see sectibn .2 and has the following attributes:

href An optional URI reference to mesour ce element that defines the resource that the link identifies.

rel An optional token that identifies the relationship of theotgse identified by the link to the resource
whose representation the link is embedded in. The valuedpest by the value of the ancestor
represent ation (orfaul t)element'spr of i | e attribute.

rev An optional token that identifies the relationship of theorgse whose representation the link is em-
bedded in to the resource identified by the link. This is thversge relationship to that identified by
therel attribute. The value is scoped by the value of the ancesipr esent ati on (or f aul t)
element’'spr of i | e attribute.

The following example shows an XML-based resource reptatsen and two possible alternative WADL
representation elements:

1 <!I-- XM.-based representation of a w dget -->

2 <w widget xmns:w="http://exanpl e.con wi dgets">

3 <w. | oc>htt p://exanpl e. com wi dgets/110113</w. | oc>

4 <w. name>A W dget </ w. name>

5 <w. descri ption>A very useful gizno.</w description>

6 <w. price currency="USD"'>19. 99</ w: pri ce>

7 <w. |l i st>http://exanpl e.confw dgets</w |ist>

8 </w widget>

9

10 <!-- WADL fragment describing the wi dget representation
11 wi t hout paraneters-->

12 <representation nmedi aType="application/xm"

13 el ement ="w. wi dget"/ >

15 <I-- WADL fragment describing the wi dget representation
16 with paraneters -->

17 <representation nmedi aType="application/xm"
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18 el ement ="w. wi dget ">

19 <par am nane="| ocati on"

20 type="xsd: anyURlI " pat h="/w wi dget/w | oc">

21 <link href="#w dget" rel ="sel f"/>

22 </ par an

23 <par am name="i ndex"

24 type="xsd: anyURlI " pat h="/w. wi dget/w. |ist">

25 <link href="#w dgets" rel="index" rev="child"/>
26 </ par an

27 <l/representation>

The second version identifies two links within a widget reprdation:

| ocati on The URI of the widget resource being represented. A widgetuese is described by the WADL
r esour ce element whoséd is ‘widget’.

i ndex The URI of a resource that acts as an index of widgets. Thexinelource is described by the
WADL r esour ce element whoséd is ‘widgets’.

2.12 Extensibility

Most WADL-defined elements are extensible using either elgmor attributes from foreign namespaces.
A WADL processor MAY ignore extensions that it does not ustland and extension authors should design
extensions with this in mind.

3 Use of RelaxNG with WADL

One or more legal RelaxNG schemas may be embedded within alM¢kRnmar s element or may be
included by reference using amcl ude element. Multiple RelaxNG schemas may be combined within a
single schema using the facilities provided by RelaxNG.(eigy: i ncl ude). The default namespace for
an included RelaxNG grammar is the default namespace of &kiel\Wjr anmar s element.

Theel ement attribute ofr epr esent at i on andf aul t elements refers to a corresponding RelaxNG ele-
ment pattern using the XML qualified name of the element.

4 Use of W3C XML Schema with WADL

One or more legal W3C XML Schemas may be embedded within a Waldnar s element or may be
included by reference usingi acl ude element. Multiple W3C XML Schemas may be combined within a
single schema using the facilities provided by W3C XML Schdmg. xsd: i ncl ude).
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Theel enent attribute ofr epresent ati on andfaul t elements refers to a corresponding W3C XML
Schema global element declaration using the XML qualifiedaaf the element.

5 WADL Media Type

WADL documents should be served using #ppl i cati on/ vnd. sun. wadl +xmr media type and use a
.wadl filename extension. See the WADL media type registretiofgdiull details.
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A Additional Examples

A.1 Amazon ltem Search

The following shows a WADL description of the Amazon itemresaservicelb]:

1 <application xm ns="http://research. sun. conf wadl /2006/07"
2 xm ns: aws="http://webservi ces. amazon. coml AWSEComrer ceSer vi ce/ 2005- 07- 26"
3 xm ns: xsd="http://ww. w3. or g/ 2001/ XM_Schema" >

4

5 <gr anmar s>

6 <i ncl ude href =" AWSECommrer ceSer vi ce. xsd"/ >

7 </ gr ammar s>

8

9 <resources base="http://webservices. amazon. conf onca/ ">
10 <resource path="xm">

11 <met hod href ="#ltenBearch"/>

12 </resource>

13 </ resources>

14

15 <met hod nane="CGET" id="ItenBearch">

16 <r equest >

17 <par am nanme="Servi ce" fixed="AWSEConmer ceServi ce"/ >
18 <par am name="\Ver si on" fixed="2005-07-26"/>

19 <par am name="(Cper ati on" fixed="Itentearch"/>

20 <par am name="Subscri ptionl d" type="xsd:string"

21 required="true"/>

22 <par am name="Sear chl ndex" type="aws: Sear chl ndexType"
23 required="true"/>

24 <par am name="Keywor ds" type="aws: Keywor dLi st"

25 requi red="true"/>

26 <par am name="ResponseG oup" type="aws: ResponseG oupType"/ >
27 </ request >

28 <response>

29 <representation nedi aType="text/xm "

30 el emrent =" aws: | t enSear chResponse"/ >

31 </ response>

32 </ met hod>
33 </application>

Note the following:

e The method is attached to the resource as a reference toallgldbfined method rather than being
embedded directly. In this instance there is no need to dobiyond illustrating the capability but
this is useful where one method can be applied to multipleuess.

e A number of the query parameters are marked as fixed valueAifazon API uses query parameters
to identify services and operations within those servicesise-of the fixed attribute can be used to
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allow description of multiple logical methods on the samsorgce. Without the ability to fix values
in this way, the Amazon API would look like one single methoithwnany parameters.

A.2 Atom Publishing Protocol

The Atom publishing protocal[6] defines a set of methods tmspect, view and update entries in an Atom
feed. The publishing protocol is bootstrapped by perfogvdaHTTP GET on a known URI for a particular

set of feeds. The response consists of an XML document, ofarggde application/atomserv+xml, that

describes the available feeds. An example of such is sholewbe

1 <service xmlns="http://purl.org/atom app#">

2 <wor kspace title="Main Site" >

3 <col | ection

4 title="My Blog Entries"

5 href="http://exanmple.org/reilly/ min" >

6 <menber -t ype>entry</ nenber -t ype>

7 <list-tenplate>http://exanple.org/{index}</list-tenplate>
8 </ coll ection>

9 <col | ection

10 title="Pictures"

11 href="http://exanple.org/reilly/pic" >

12 <menber -t ype>nedi a</ nenber - t ype>

13 <list-tenplate>http://exanple.org/p/{index}</list-tenplate>
14 </ coll ection>

15 </ wor kspace>
16 </service>

Note the similarity between the Atom service document andDlVAboth describe a set of resources and
methods that may be applied to them. In the case of an Atonicsestecument the applicable methods are
implicit based on the member-type of a collection. An Atonviem document also defines some additional
metadata (the feed title) specific to the protocol domaine ©ould replicate the information in an Atom
service document using WADL as follows.

The first step is to create a WADL document that contains athefAtom protocol methods, associated
representations and resource templates. This only nedgsdone once since the contents of this document
can then be re-used by WADL documents specific to each site.

<application xm ns="http://research. sun. conf wadl / 2006/ 07"
xm ns:app="http://purl.org/atonl app#"
xm ns: aton="htt p://ww. w3. or g/ 2005/ At oni >

<gr ammar s>
<include href="http://purl.org/atonfapp.xsd"/>
</ gr ammar s>

O©CoOoO~NOOUTA, WNPEP

<resource id="feed resource" path="{feedl d}" app: menber-type="entry">
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<met hod href ="#get Feed"/ >
<nmet hod href ="#addEntryCol | ecti onMenber"/ >
</resource>

<resource id="entry_resource" path="{entries}{entryld}">
<nmet hod href ="#readEntryCol | ecti onMenber"/ >
<met hod href ="#del et eCol | ecti onMenber"/ >
<nmet hod hr ef ="#updat eEntryCol | ecti onMenber "/ >

</ resource>

<representation id="entry" nedi aType="application/atom-xm "
el ement="atomentry"/>

<representation id="feed" nmedi aType="application/atomtxm "
el ement ="at om f eed" >
<param name="first_I|ink"
pat h="/atom feed/atomlink[ @el =
<link href="#feed resource" rel =
</representation>
<par am name="next | i nk"
pat h="/atom feed/atom|ink[ @el = next’]">
<link href="#feed resource" rel="next" rev="previous"/>
</ par anp
<par am name="prev_|I i nk"
pat h="/atom feed/atom | ink[ @el =" previous’]">
<link href="#feed_resource" rel ="previous" rev="next"/>

"first’]">
"first"/>

</ par an
<param nanme="I| ast _| i nk"
pat h="/atom feed/atomlink[@el="last’]">
<link href="#feed resource" rel="last"/>
</ par ane

</representation>

<met hod nane="CET" id="get Feed">
<response>
<representation href="#feed"/>
</ response>
</ met hod>

<nmet hod nane="POST" id="addEntryCol | ecti onMenber" >
<r equest >
<representation href="#entry"/>
</ request >
</ met hod>

<met hod name="POST" id="addCGeneri cCol | ecti onMenber" >
<r equest >
<representation href="#entry"/>
<representation />
</ request >
</ met hod>

<met hod nane="DELETE" i d="del et eCol | ecti onMenber"/ >
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64 <met hod nane="CET" id="readEntryCol | ecti onMenber" >

65 <response>

66 <representation href="#entry"/>
67 </ response>

68 </ met hod>

69

70 <met hod name="CGET" id="readGenericCol | ecti onMenber ">
71 <r esponse>

72 <representation href="#entry"/>
73 <representation />

74 </ response>

75 </ met hod>

76

77 <met hod nane="PUT" i d="updat eEntryCol | ecti onMenber" >
78 <r equest >

79 <representation href="#entry"/>
80 </ request >

81 <response>

82 <representation href="#entry"/>
83 </ response>

84 </ met hod>

85

86 <nmet hod nane="PUT" i d="updat eGeneri cCol | ecti onMenber" >
87 <r equest >

88 <representation href="#entry"/>
89 <representation />

90 </ request >

91 <response>

92 <representation href="#entry"/>
93 <representation />

94 </ response>

95 </ met hod>

96

97 </application>

Given the preceding document, one can create a WADL versitre@rior Atom service document:

1 <application xm ns="http://research. sun. conf wadl /2006/07"
2 xm : base="http://purl.org/atom app. wadl "

3 xm ns:app="http://purl.org/atonl app#" >

4

5 <resources base="http://exanple.org/">

6 <resource href="#feed resource" app: nenber-type="entry">
7 <param nanme="feedl d" fixed="reilly/main"/>

8 </ resource>

9 <resource href="#entry_resource">

10 <param nanme="entries" fixed="reilly/nmain"/>

11 </resource>

12 </ resources>

13 </ application>
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Note the use of the xml:base attribute to allow use of reddtiRIs in method references. The above WADL
document describes the following resources:

e http://exanple.org/reilly/min
This resource supports HTTP GET to retrieve an Atom feed mhect and HTTP POST to add a new

entry to the feed.

e http://example.org/reilly/ min/{entryld}
Where{ent ryl d} is a generative path segment that allows selections of epiartentry in the feed.
This resource supports HTTP GET to retrieve an Atom entryudwmnt, HTTP PUT to replace an
Atom entry in the feed, and HTTP DELETE to remove an entry ftbmfeed.

The above document also includes an Atom-specific exterdgonent §pp: nmenber - t ype) to provide the
same metadata as the Atom service document.
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B RelaxNG Schema for WADL

©CoOo~NOoOULr~, WNE

nanespace a = "http://relaxng. org/ ns/ conpatibility/annotations/1.0"

nanespace | ocal =
nanespace wadl = "http://research. sun. conf wadl / 2006/ 07"

start =
el ement wadl : application {
doc+,
gr anmar s?
resources?
(resource | nmethod | representation | fault)=,
foreign-attribute,
f or ei gn- el enent
}
| anguageTag = xsd:string {
pattern = "[ A-Za-z]{1,8}(-[ A-Za-z0-9]{1,8})=*"
}

doc =
el enrent wadl : doc {
attribute xm :lang { | anguageTag }?,
attribute title { text }?,
(text | foreign-el enent)x,
foreign-attribute
}
gramars =
el ement wadl : grammars {
docx,
i ncl *,
f or ei gn- el enent
}
incl =
el ement wadl :incl ude {
docx,
attribute href { xsd:anyURl },
foreign-attribute
}
resources =
el ement wadl : resources {
docx,
resour ce+,
attribute base { xsd:anyURl 1},
foreign-attribute,
f or ei gn- el enent
}
resource =
el ement wadl : resource {
(attribute href { xsd:anyURl }
| (docx,
par amk,
(rmethod | resource)*,
attribute path { text }?,
attribute id { xsd:token }?
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),

forei gn-el enent,
foreign-attribute

}

nmet hod =
el ement wadl : met hod {
(attribute href { xsd:anyURl }

(docx,
r equest ?,
response?,
attribute id { xsd:token }?,
attribute nane {

"DELETE" | "GET" | "HEAD'
1),

f orei gn- el enent,
foreign-attribute

}

request
el ement wadl : request {
docx,
representationx*,
par anx,
foreign-attribute,
f or ei gn- el enent

}

response =
el ement wadl : response {
docx,
(representation | fault)x,
foreign-attribute,
f or ei gn- el enent

}

representation =
el ement wadl : representation {
(attribute href { xsd:anyURl }

}

faul t

(docx,
par amk,
attribute id { xsd:token }?,

" POST"

attribute element { xsd: QName }?,
attribute nedi aType { text }?,
attribute profile { list { xsd:anyURI'} }?)),
foreign-attribute,
f or ei gn- el enent

el ement wadl : fault {
(attribute href { xsd:anyURl }

(docx,
par anx,
attribute id { xsd:token }?,

attribute element { xsd: QNanme }?,
attribute nedi aType { text }?,

attribute status {
list { xsd:int+ }
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107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154

1?)),

foreign-attribute,
f orei gn- el ement

}

param =

el ement wadl : param {
docx,
optionx,
[ink?,
attribute name {xsd:token },
attribute type { text }7?,
attribute default { text }7?,
attribute path { text }?,
attribute style { "plain" | "forni |
attribute required { xsd:bool ean }?,
attribute repeating { xsd:bool ean }?,
attribute fixed { text }?,
forei gn-el enent,
foreign-attribute

option =
el ement wadl : option {
doc+,
attribute value { xsd:string },
f orei gn- el enent,
foreign-attribute
}
link =
el ement wadl :link {
docx,
attribute href { xsd:anyURl }?,
attribute rel { xsd:token }?,
attribute rev { xsd:token }?,
forei gn-el enent,
foreign-attribute

}

foreign-attribute = attribute » - (wadl:*

foreign-el enent =

element * - (wadl:* | local:*) {
(attribute = { text }
| text

| any-el ement)*
}*
any-el enent =
el ement * {
(attribute = { text }
| text
| any-el enment) =

}*
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C XML Schema for WADL

©Co~NOoOULhr~, WNE

<?xm version="1.0" encodi ng="UTF-

8" ?>

<xs:schema xm ns: xs="http://ww. w3. org/ 2001/ XM_Schema"
t ar get Namespace="htt p: //research. sun. com wadl / 2006/ 07"
xm ns:tns="http://research. sun. comf wadl / 2006/ 07"
xm ns: xm ="http://ww. w3. or g/ XM_/ 1998/ nanespace"

el ement For mDef aul t ="qual i fi ed" >

<xs:import nanespace="http://ww. w3. or g/ XM_/ 1998/ nanespace"
schemaLocati on="http://ww. w3.

<xs: el enent nane="application">
<xs: conpl exType>
<XS: sequence>

<xs:elenent ref="tns: doc"

maxCQccur s="unbounded"/ >

org/ 2001/ xm . xsd"/ >

m nCccur s="0"

<xs: el enent ref="tns: grammars" ni nCccurs="0"/>

<xs:elenent ref="tns:resources"”
maxCccur s="unbounded" >

<xs: choi ce m nCccur s="0"

m nCccur s="0"/ >

<xs:elenent ref="tns:resource"/>
<xs:elenent ref="tns: nethod"/>
<xs:elenent ref="tns:representation"/>
<xs:elenent ref="tns:fault"/>

</ xs: choi ce>

<XS:any nanespace="##ot her" processContents="1]ax"

m nQccur s="0" maxQccur s="unbounded"/ >

</ xs: sequence>
</ xs: conpl exType>
</ xs: el ement >

<xs: el enent nanme="doc">
<xs: conmpl exType ni xed="true">
<XS:sequence>

<XS:any nanespace="##ot her" processContents="]ax"

m nCccur s="0" maxCccur s="unbounded"/ >

</ xs: sequence>

<xs:attribute name="title" type="xs:string"/>
<xs:attribute ref="xm:lang"/>

<xs:anyAttribute nanmespace="##ot her" processContents="|ax"/>

</ xs: conpl exType>
</ xs: el enent >

<xs: el enent nanme="gramrars">
<xs: conpl exType>
<XS: sequence>
<xs: el enent ref="tns:doc"
maxCccur s="unbounded"/ >
<xs: el enent m nQccurs="0"
ref="tns:include"/>

<XS:any nanespace="##ot her" processContents="1]ax"

m nQccur s="0"

maxCccur s="unbounded"

m nCccur s="0" maxCccur s="unbounded"/ >

</ xs: sequence>
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52 </ xs: conpl exType>

53 </ xs: el ement >

54

55 <xs: el enent name="resources">

56 <xs: conpl exType>

57 <XS: sequence>

58 <xs: el enent ref="tns:doc" m nCccurs="0"

59 maxQccur s="unbounded"/ >

60 <xs:elenent ref="tns:resource" maxCccurs="unbounded"/ >
61 <XS:any nanespace="##ot her" processContents="1]ax"
62 m nQccur s="0" maxQccur s="unbounded"/ >

63 </ xs: sequence>

64 <xs:attribute nane="base" type="xs:anyURl "/>

65 <xs:anyAttribute nanespace="##ot her" processContents="lax"/>
66 </ xs: conpl exType>

67 </ xs: el ement >

68

69 <xs: el enent name="resource">

70 <xs: conpl exType>

71 <XS:sequence>

72 <xs: el enent ref="tns:doc" m nCccurs="0"

73 maxQccur s="unbounded"/ >

74 <xs: el enent ref="tns: param m nCccurs="0"

75 maxQccur s="unbounded"/ >

76 <xs: choi ce m nQccurs="0" maxQccur s="unbounded" >
77 <xs: el enent ref="tns: nethod"/>

78 <xs: el enent ref="tns:resource"/>

79 </ xs: choi ce>

80 <xs:any m nQccurs="0" maxQccur s="unbounded"

81 nanespace="##ot her" processContents="|ax"/>

82 </ xs: sequence>

83 <xs:attribute nane="id" type="xs:1D'/>

84 <xs:attribute nane="href" type="xs:anyURl "/>

85 <xs:attribute nane="path" type="xs:string"/>

86 <xs:anyAttribute nanespace="##ot her" processContents="|ax"/>
87 </ xs: conpl exType>

88 </ xs: el ement >

89

90 <xs: el enent nanme="net hod" >

91 <xs: conpl exType>

92 <XS:sequence>

93 <xs: el enent ref="tns:doc" m nCccurs="0"

94 maxQccur s=" unbounded"/ >

95 <xs: el enent ref="tns:request" m nCccurs="0"/>

96 <xs: el enent ref="tns:response" ni nCccurs="0"/>
97 <XS:any nanespace="##ot her" processContents="]ax"
98 m nQccur s="0" maxQccur s="unbounded"/ >

99 </ xs: sequence>

100 <xs:attribute nane="id" type="xs:1D"/>

101 <xs:attribute nane="nanme" type="tns: Method"/>

102 <xs:attribute nane="href" type="xs:anyURl "/>

103 <xs:anyAttribute nanespace="##ot her" processContents="lax"/>
104 </ xs: conpl exType>

105 </ xs: el ement >
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106
107 <xs: si nmpl eType nane="Met hod" >

108 <xs: uni on nenber Types="t ns: HTTPMet hods xs: NMTOKEN'/ >
109 </ xs:si npl eType>

110

111 <xs: si npl eType nane="HTTPMet hods" >

112 <xs:restriction base="xs: NMTOKEN" >

113 <xs:enuneration val ue="CGET"/ >

114 <xs:enuneration val ue="POST"/ >

115 <xs:enuneration val ue="PUT"/ >

116 <xs:enuneration val ue="HEAD'/ >

117 <xs:enuneration val ue="DELETE"/ >

118 </xs:restriction>

119 </ xs:si npl eType>

120

121 <xs: el enent name="incl ude" >

122 <xs: conpl exType>

123 <XS:sequence>

124 <xs: el enent ref="tns:doc" m nCccurs="0"

125 maxCccur s="unbounded"/ >

126 </ xs: sequence>

127 <xs:attribute nane="href" type="xs:anyURl "/>

128 <xs:anyAttribute nanmespace="##ot her" processContents="|ax"/>
129 </ xs: conpl exType>

130 </ xs: el ement >

131

132 <xs:el enent nanme="request">

133 <xs: conpl exType>

134 <XS:sequence>

135 <xs: el enent ref="tns:doc" m nCccurs="0"

136 maxCccur s="unbounded"/ >

137 <xs:elenent ref="tns:representation" m nCccurs="0"
138 maxQccur s="unbounded"/ >

139 <xs: el enent ref="tns: parant m nCccurs="0"

140 maxQccur s="unbounded"/ >

141 <XSs:any nanespace="##ot her" processContents="1]ax"
142 m nCccurs="0" maxCccur s="unbounded"/ >

143 </ xs: sequence>

144 <xs:anyAttribute nanespace="##ot her" processContents="|ax"/>
145 </ xs: conpl exType>

146 </ xs: el ement >

147

148 <xs:el enent name="response">

149 <xs: conpl exType>

150 <XS:sequence>

151 <xs: el enent ref="tns:doc" m nCccurs="0"

152 maxCccur s="unbounded"/ >

153 <xs: choi ce m nCccurs="0" maxCccur s="unbounded" >
154 <xs:elenent ref="tns:representation"/>

155 <xs:elenent ref="tns:fault"/>

156 </ xs: choi ce>

157 <XS:any nanespace="##ot her" processContents="1]ax"
158 m nCccurs="0" maxCccur s="unbounded"/ >

159 </ xs: sequence>
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<XS:

anyAttri bute nanespace="##ot her" processContents="|ax"/>

</ xs: conpl exType>
</ xs: el enent >

<xs:sinpl eType name="uriList">
<xs:list itemlype="xs:anyURl"/>
</ xs: si npl eType>

<xs: el enent name="representation">
<xs: conpl exType>

<XS:

sequence>

<xs: el ement ref="tns:doc" m nCccurs="0"

maxCccur s=" unbounded"/ >

<xs: el enent ref="tns:parant mni nCccurs="0"

maxQccur s="unbounded"/ >

<XS:any nanespace="##ot her" processContents="1]ax"

m nCccur s="0" maxCccur s="unbounded"/ >

</ xs: sequence>

<XS:
<XS:
<XS:
<XS:
<XS:
<XS:

attribute nane="id" type="xs:1D"/>

attribute nane="el ement" type="xs: QNane"/ >

attribute nane="nedi aType" type="xs:string"/>

attribute nane="href" type="xs:anyURl"/>

attribute nane="profile" type="tns:urilist"/>

anyAttri bute nanespace="##ot her" processContents="|ax"/>

</ xs: conpl exType>
</ xs: el ement >

<xs: si nmpl eType nane="faul t CodeLi st">
<xs:list itemlype="xs:unsignedint"/>
</ xs:si npl eType>

<xs: el emrent nane="fault">
<xs: conpl exType>

<XS:

sequence>

<xs: el ement ref="tns:doc" m nQccurs="0"

maxQccur s="unbounded"/ >

<xs: el enent ref="tns:parant mni nCccurs="0"

maxQccur s="unbounded"/ >

<XS:any nanespace="##ot her" processContents="]ax"

m nCccur s="0" maxCccur s="unbounded"/ >

</ xs: sequence>

<XS:
<XS:
<XS:
<XS:
<XS:
<XS:

attribute nane="id" type="xs:1D" use="required"/>
attribute nane="el ement" type="xs: QNane"/ >

attribute nane="status" type="tns: faultCodelList"/>
attribute nane="nedi aType" type="xs:string"/>

attribute nane="href" type="xs:anyURl"/>

anyAttri bute nanespace="##ot her" processContents="|ax"/>

</ xs: conpl exType>
</ xs: el ement >

<xs: si nmpl eType nane="Paranttyl e">
<xs:restriction base="xs:string">

<XS:
<XS:

enurer ati on val ue="pl ain"/>
enuner ation value="fornl/>
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214 <xs:enuneration value="matrix"/>

215 </xs:restriction>

216 </ xs:si npl eType>

217

218 <xs: el enent nanme="parani >

219 <xs: conpl exType>

220 <XS:sequence>

221 <xs: el enent ref="tns:doc" m nCccurs="0"

222 maxQccur s="unbounded"/ >

223 <xs:elenent ref="tns:option" mnCccurs="0"

224 maxQccur s=" unbounded"/ >

225 <xs:elenment ref="tns:link" m nCccurs="0"/>

226 <XS:any nanespace="##ot her" processContents="|ax"

227 m nQccur s="0" maxQccur s="unbounded"/ >

228 </ xs: sequence>

229 <xs:attribute nanme="nanme" type="xs: NMTOKEN' use="required"/>
230 <xs:attribute name="type" type="xs: Qane" defaul t="xs:string"/>
231 <xs:attribute nanme="default" type="xs:string"/>

232 <xs:attribute nane="style" type="tns: ParantStyle"/>

233 <xs:attribute nane="required" type="xs:bool ean"

234 defaul t="fal se"/>

235 <xs:attribute nane="repeating" type="xs: bool ean"

236 defaul t="fal se"/>

237 <xs:attribute name="fixed" type="xs:string"/>

238 <xs:attribute nane="path" type="xs:string"/>

239 <xs:anyAttribute nanespace="##ot her" processContents="lax"/>
240 </ xs: conpl exType>

241 </ xs: el ement >

242

243 <xs:el enent nanme="option">

244 <xs: conpl exType>

245 <XS:sequence>

246 <xs: el enent ref="tns:doc" m nCccurs="0"

247 maxQccur s="unbounded"/ >

248 <XS:any nanespace="##ot her" processContents="|ax"

249 nm nCccur s="0" maxCccur s="unbounded" ></ xs: any>

250 </ xs: sequence>

251 <xs:attribute nane="val ue" type="xs:string" use="required"/>
252 <xs:anyAttribute nanmespace="##ot her" processContents="|ax"/>
253 </ xs: conpl exType>

254 </ xs: el ement >

255

256 <xs: el enent name="I|ink">

257 <xs: conpl exType>

258 <XS:sequence>

259 <xs: el enent ref="tns:doc" m nCccurs="0"

260 maxQccur s=" unbounded"/ >

261 <XS:any nanespace="##ot her" processContents="1]ax"

262 m nQccur s="0" maxQccur s="unbounded" ></ xs: any>

263 </ xs: sequence>

264 <xs:attribute nane="href" type="xs:anyURl "/>

265 <xs:attribute nanme="rel" type="xs:token"/>

266 <xs:attribute name="rev" type="xs:token"/>

267 <xs:anyAttribute nanespace="##ot her" processContents="lax"/>
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268
269
270
271

</ xs: conpl exType>
</ xs: el enent >

</ xs: schema>
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