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Abstract:

This article describes the Web Application Description Language (WADL). An increasing num-
ber of Web-based enterprises (Google, Yahoo, Amazon, Flickr - to name but a few) are devel-
oping HTTP-based applications that provide access to their internal data using XML.
Typically these applications are described using a combination of textual protocol descriptions
combined with XML schema-based data format descriptions; WADL is designed to provide a
machine processable protocol description format for use with such HTTP-based Web applica-
tions, especially those using XML.
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1 Introduction

This article describes the Web Application Description dquaage (WADL). WADL is designed to provide

a machine process-able protocol description format fomide HT TP-based Web applications, especially
those using XML.

1.1 Web Applications

For the purposes of this article, a Web application is defaed dynamic HTTP-based application whose
interactions are amenable to machine processing. Whiley mrdnting Web sites are examples of dynamic
HTTP-based applications, a large number of those requineahucognitive function for successful non-
brittle] use. Typically Web applications:

e Are based on existing Web architecture and infrastructure

Are platform and programming language independent

Promote re-use of the application beyond the browser

Enable composition with other Web or desktop applications

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-&irim an existing schema using its extensibil-
ity points. Given the above definition of a Web applicationea@an see that the following aspects of an
application could be usefully described in a machine preagle format:

List of resources Analogous to a site map showing the resources on offer.

!Brittle use, e.g., HTML page scraping, is generally alwagssible but less desirable in terms of maintenance.



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 consumpgtslevel of description precludes the following
use cases which require a more machine usable descriptimafo

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

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 irdiial 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 Searc¢h[1] application.

O©CoOoO~NOOOTA,WNLPE

<?xm version="1.0"?>
<application xm ns: xsi="http://ww.w3. org/ 2001/ XM_Schemna- i nst ance"
xsi : schemalLocati on="http://research. sun. com wadl wadl . xsd"
xm ns: tns="urn: yahoo: yn"
xm ns: xsd="http://ww. w3. or g/ 2001/ XM_Schema"
xm ns: yn="urn: yahoo: yn"
xm ns: ya="urn: yahoo: api "
xm ns="http://research. sun. com wadl ">
<gr amar s>
10 <i ncl ude
11 hr ef =" NewsSear chResponse. xsd"/ >
12 <i ncl ude
13 href="http://api.search. yahoo. com Api/V1l/ error.xsd"/>
14 </ gr ammar s>
16 <resources base="http://api.search. yahoo. com NewsSearchServi ce/ V1/">
17 <resource uri="newsSearch">
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<net hod href ="#search"/>
</ resource>
</ resources>

<met hod nane="CET" id="search">
<request >
<query_vari abl e nane="appi d" type="xsd:string" required="true"/>
<query_vari abl e nane="query" type="xsd:string" required="true"/>
<query_vari abl e name="type" type="xsd:string"/>
<query_variabl e name="results" type="xsd:int"/>
<query_variabl e nane="start" type="xsd:int"/>
<query_variabl e nane="sort" type="xsd:string"/>
<query_vari abl e nane="1 anguage" type="xsd:string"/>
</ request >
<r esponse>
<representation nedi aType="application/xm" el enent="yn: ResultSet"/>
<fault id="SearchError" status="400" nedi aType="application/xm"
el ement="ya: Error"/ >
</ response>
</ met hod>
</ 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 thece in this case two W3C XML Schema
files are included by reference. Lines 16—20 describe thedalews Search Web resource and the HTTP
methods it supports. Lines 22-37 describe the ‘search’ GEihoa: lines 23—31 describe the input; lines
32-36 describe the possible outputs.

2 Description Components

All WADL elements have the following XML namespace name;

e http://research. sun. conf wadl

This section describes each component of a WADL documengtimild Note that most elements are exten-
sible either via additional attributes or child elementariranother namespace. Unrecognized extensions
may be ignored.

2.1 Application

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

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

e A net hod element — see secti@n P.5.
e Arepresentation element —see sectibnP.6.
e Afault element — see sectiGn P.7.

2.2 Grammars

Thegrammar s element acts as a container for definitions of any XML stmegiexchanged during exe-
cution of the protocol described by the WADL document. Suefinitions may be included inline or by
reference using théencl ude element (see sectidn Z.2.1). No particular schema langisagendated;
sectiondB anfl 4 describe use of RelaxNG and W3C XML SchenmWADL, respectively.

It is permissible to include multiple definitions of a padiiar XML structure: such definitions are assumed
to be equivalent and consumers of a WADL description aretfveoose amongst the alternatives or even
combine them if they support that capability.

2.2.1 Include

Thei ncl ude element allows the definitions of one or more XML structur@$¢ included by reference.
Thehr ef attribute specifies a URI for the referenced definitions anof itypexsd: anyURI . Use of the

i ncl ude element is logically equivalent to in-lining the referedaocument within the WADIgr anmar s
element.

2.3 Resources

Ther esour ces element acts as a container for the resources provided kgptblecation. Ar esour ces
element has #&ase attribute of typexsd: anyURI that specifies the base URI for each child resource
identifier (see sectidnd.4). Chitédtsour ce elements describe a single resource provided by the apiptica

2.4 Resource

Ther esour ce element describes a single resource provided by the Weltapph. A resource is identified
by a URI and the esour ces parent element (see sectlonl2.3) specifies the base URI @vilalr esour ce
elements. A resource element has the following attributes:

uri An optional attribute of typexsd: anyURI . If present, it specifies the identifier of the resource as a
static, relative URI whose base URI is given by the parestour ces element. An implicit leading
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‘' character is added to the value of thei attribute. If theuri attribute is omitted, then the
r esour ce element MUST contain a chilplat h_var i abl e element (see secti@n Z.1.1) that defines a
parameterized relative URI whose base URI is given by thermaaiement.

A r esour ce element contains the following child elements:

e Anoptionalpat h_vari abl e element; see secti@n 2.}.1 that defines a parameterizé¢itadldiR| for
its parentr esour ce element.

e Zero or moraret hod (see sectioh215) elements, each of which describes thetmpod output from
an HTTP protocol method that can be applied to the resource.

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

The following example shows an extract from a Web applicatiescription that provides multiple re-
sources:

<resources base="http://exanpl e. com wi dgets">
<resource uri="stockreport">

</resource>
<resource>
<pat h_vari abl e name="wi dget|d" type="xsd: NMTOCKEN"/ >

</ resource>
</ resour ces>

O©CoO~NOOUTA,WNPE

In the above example there are multiple resources:

¢ A single resource identified by a static URI: http://examgden/widgets/stockreport.

e Multiple resources identified by generative URIs: httpidt@ple.com/widgets/fidgetid, where the
widgetld component of the URI is replaced at runtime with the value ofirtime variable called
widgetid.

In addition to being children afesour ces elementsy esour ce elements may also be nested to an arbi-
trary level. In this case the childesour ce element describes a sub-resource and is identified relative
that of the parentesour ce element. The following example shows a WADL fragment thatdées three
resources:

<resources base="http://exanple.com">
<resource uri="w dgets">

A WN PR

<resource uri="stockreport">
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6 <resource uri="">
7

8

</ resour ce>

9 .

10 </ resource>
11 .

12 </ resource>

13 </resources>

The resources described above are identified by three URIs:

e http://exanpl e.con wi dgets
e http://exanpl e.conf wi dget s/ st ockreport

e http://exanpl e.con wi dget s/ stockreport/

2.4.1 Path Variable

Thepat h_vari abl e element is used to parameterize the identifier of its pareabur ce element (see
sectioZ}). Apat h_vari abl e element has no defined child elements and has the followtriguaes:

name Specifies the name of the variable as an xsd:NMTOKEN. Redjuire

t ype Optionally specifies the type of the variable as an XML quadifname, defaults tosd: st ri ng.

As is the case for theri attribute of ther esour ce element, an implicit leading ‘/’ character is added to
the value of the path variable.

2.5 Method

A met hod element describes the input to and output from an HTTP pobtoethod that may be applied to
a resource. Aet hod element has one of the two following combinations of atteisu

1. nane Specifies the HTTP method used.
i d Specifies the identifier of the method.
2. href Allows a method defined elsewhere to be referenced bwittribute, using a URI reference.
This form of the method element is used to reduce the needuplicdtion when a method

defined elsewhere also applies to the parerstour ce element. When thér ef attribute is
present, theret hod element MUST NOT have any child content.
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It is permissible to have multiple chileet hod elements that have the same value ofrthee attribute for a
given resource; such siblings represent distinct vanatiof the same HTTP method and will typically have
different input data.

A met hod element has two child elements:

request Specifies the input to the method as a collection of variadaelsan optional resource representa-
tion — see section 2.3.1.

response Specifies the output of the method as a collection of alternesource representations — see

sectiolZ513.

2.5.1 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 in order:

1. Zero or more epr esent at i on elements — see sectibn2.6. Note that useepfr 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 particukeguest.

2. Zero or morequer y_vari abl e elements — see sectibn ZJ5.2.

2.5.2 Query Variable

A query_vari abl e element represents a URI query parameter as describedtiors&é@.13 of HTML
4.01[2]. The runtime values of query variables are sent asduBry parameters when the HTTP method is
invoked. Aquery_vari abl e element has no defined child elements and has the followiriguaes:

name Specifies the name of the variable as an xsd:NMTOKEN. Redjuire
t ype Optionally specifies the type of the variable as an XML guadifname, defaults tosd: stri ng.

requi red Optionally specifies whether the variable is required to fesent or not, defaults to false (not
required).

repeat i ng Optionally specifies whether the variable is single valuethay have multiple values, defaults
to false (variable is single valued).

fi xed Optionally specifies a fixed value for the variable.

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



1 <resources base="http://exanpl e.conf wi dgets">

2 <r esour ce>

3 <pat h_vari abl e nane="wi dget|ld" type="xsd:string"/>
4 <met hod i d="Cet Descri ption" name="CGET">

5 <r equest >

6 <query_vari abl e nane="ver bose" type="xsd: bool ean"/ >
7 </ request >

8 <response>

9 c

10 </ response>

11 </ met hod>

12 </ resource>

13 </resources>

If the value of theni dget I d variable is ‘1234567890’ and the value of ther bose variable is ‘true’ then
the URI on which the HTTP GET will be performed is:

http://exanpl e. com wi dget s/ 1234567890?ver bose=t r ue

2.5.3 Response

A r esponse element describes the output that results from performmbg&TP method on a resource. It
contains zero or more of the following:

e Arepresentationelement - see sectiGn 2.6.

e Afault element - see sectign 2.7.

Each childr epr esent at i on element describes a resource state representation thatesy from per-
forming the method. Siblingepr esent at i on elements indicate logically equivalent alternatives;nmair
HTTP mechanisms may be used to select a particular alteenafach childf aul t element describes a
fault condition that may occur — note that not all possibldtfaonditions are likely to be described and
client applications should be prepared to handle the falyesof possible HTTP error conditions.

2.6 Representation

A representati on element describes a representation of a resource’s stdteaaneither be declared
globally as a child of thappl i cat i on element, embedded locally as a child ofequest orresponse
element, or referenced externally.r&pr esent at i on element has one of the following two combinations
of attributes:



1. i d Specifies the identifier of the representation, requiredgfobally defined representations, not
allowed on locally embedded representations. Represamtadre identified by an XML ID and
are referred to using a URI reference.

nmedi aType Specifies the media type of the representation.
el ement For XML-based representations, specifies the qualified naintee root element as de-
scribed within thegr anmar s section — see sectign 2.2.

2. href Allows a representation defined elsewhere to be referengdts bd attribute, using a URI
reference. This form of theepr esent at i on element may be used to reduce duplication when
the same representation is used in multipbgiuest orr esponse elements. When thier ef
attribute is present, theepr esent at i on element MUST NOT have any child content.

In addition to the attributes listed abover apr esent at i on element can have zero or more childp-
resent ati on_vari abl e elements, see sectibn 216.1.

2.6.1 Representation Variable

A representation.wvari abl e element is used to parameterize its paresjir esent at i on element. A
representation_vari abl e element has no defined child elements and has the followtrigLaes:

name Specifies the name of the variable as an xsd:NMTOKEN. Redjuire
t ype Optionally specifies the type of the variable as an XML quadifname, defaults tosd: st ri ng.
pat h Optionally specifies a path to the value of the variable.

requi red Optionally specifies whether the variable is required totesent or not, defaults to false (vari-
able not required).

repeat i ng Optionally specifies whether the variable is single valuethay have multiple values, defaults
to false (variable is single valued).

fi xed Optionally specifies a fixed value for the variable.

Representation variables can have one of two differenttiome depending on the media type of the repre-
sentation:

1. Define the content of the representation. Fegr esent at i on elements with aedi aType attribute
whose value is either *application/x-www-form-urlencoder ‘multipart/form-data’ the representa-
tion variables define the content of the representation wisiformatted 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, the representation variables can be usedrtifyditems of interest with the XML. When
used this way they are most useful for simple representw@snn the example below where the in-
formation is contained within a few well-defined locatioriBhe pat h attribute of a representation
variable specifies the path to the value of the variable withe representation. For XML-based
representations this is an XPath expression.

The following example shows an XML-based resource reptatien and two possible corresponding 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. name>A W dget </ w. name>

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

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

6 </w wdget>

7

8 <!-- WADL fragnent describing the wi dget representation w thout variabl es-->
9 <wadl:representation nmedi aType="application/xm" el ement="w. w dget"/>
10
11 <!-- WADL fragment describing the widget representation with variables -->
12 <wadl : representati on nedi aType="application/xm" el enent="w w dget">
13 <wadl : representati on_vari abl e nane="nane"
14 type="xsd: string" path="/w w dget/w name"/>
15 < wadl : representation_vari abl e nane="descri pti on"
16 type="xsd:string" path="/w w dget/w description"/>
17 < wadl : representati on_vari abl e name="price"
18 type="xsd: deci mal " pat h="/w wi dget/w. price"/>
19 < wadl : representati on_vari abl e name="currency"
20 type="xsd: NMTOKEN"' pat h="/w wi dget/w: pri ce/ @urrency"/>
21 </wadl : representation>

2.7 Fault

A faul t element is similar to aepr esent at i on element (see secti@nP.6) in structure but differs in that
it denotes an error condition. Aaul t element has the same attributes asegr esent at i on element
but may also have an additionat at us attribute that specifies a list of HTTP status codes assatiat
with a particular error condition. Note that multifleul t elements may share one or more HTTP status
codes: such elements may describe more granular faulttaamlor may provide equivalent information in
different formats.

2.7.1 Fault Variables

Fault variables areepresent ati on_vari abl e elements that are direct children offaul t element.
Fault variables perform the same function farul t elements that representation variables (see section
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Z6.1) perform for epr esent at i on elements.

2.8 Extensibility

Most WADL-defined elements are extensible using either etemor attributes from foreign namespaces.
A WADL processor MAY ignore extensions that it does not ustiEnd 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 al¢#&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.(eJxg: i ncl ude). The default namespace for
an included RelaxNG grammar is the default namespace of &kiel\Wjr ammar s element.

Theel enent 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 W4Ddrmar 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).

Theel enent attribute ofr epresent ati on andfault 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 registretiofgBiull details.
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A Additional Examples

A.1 Amazon ltem Search

The following shows a WADL description of the Amazon itemresaservicel4]:

1 <application xm ns="http://research. sun.con wadl "

2 xm ns: aws="http://webservi ces. amazon. coml AWSECommrer 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 =" AWSEConmmer ceSer vi ce. xsd"/ >

7 </ gr ammar s>

8

9 <resources base="http://webservices. amazon. conf onca/ ">

10 <resource uri="xm">

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

12 </resource>

13 </ resources>

14

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

16 <r equest >

17 <query_vari abl e nanme="Servi ce" fixed="AWEComer ceService"/>
18 <query_vari abl e nane="Versi on" fixed="2005-07-26"/>

19 <query_vari abl e name="Qperation" fixed="ItenBearch"/>

20 <query_vari abl e nane="Subscri ptionld" type="xsd: string"

21 required="true"/>

22 <query_vari abl e name="Sear chl ndex" type="aws: Searchl ndexType"
23 required="true"/>

24 <query_vari abl e name="Keywor ds" type="aws: Keywor dLi st"

25 requi red="true"/>

26 <query_vari abl e nane="ResponseG oup" type="aws: ResponseG oupType"/>
27 </ request >

28 <response>

29 <representation nedi aType="text/xm "

30 el ement =" 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 as in the previous example. In this ingtahere is no need to do this beyond
illustrating the capability but this is useful where one huet can be applied to multiple resources.

e A number of the query variables are marked as fixed value. Thazdn APl 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[5] defines a set of methods tmspect, view and update entries in an Atom
feed. The publishing protocol is bootstrapped using imecton on a known URI for a particular set of
feeds. This process is described in the following WADL doeain

©CoOo~NOoOUThr~,WNE

<application xm ns="http://research. sun. com wadl "
xm ns:app="http://purl.org/atonl app#"
xm ns:aton="http://ww. w3. or g/ 2005/ At oni >
<gr ammrar s>
<include href="http://purl.org/atonfapp.xsd"/>
</ gr ammar s>

<representation id="service" nedi aType="application/atonserv+xm "
el ement =" app: service"/ >

<nmet hod nane="CGET" id="get Service">
<r esponse>
<representation href="#service"/>
</ response>
</ met hod>
</ application>

Note the absence of a resources element. This is omitteé #irecdocument above defines a method
that is detached from any specific Web site. WADL descrigtioh a particular Web site can re-use the
method definition for the resources it offers. The getServiethod response consists of an application
application/atomserv+xml document that describes thitedla feeds. An example of such is shown below:

O©CoO~NOOOUTA,WNLPE

<service xm ns="http://purl.org/atonm app#" >
<wor kspace title="Main Site" >
<col | ection
title="My Blog Entries"
href="http://exanmple.org/reilly/ min" >
<menber -t ype>entry</ nenber -t ype>
<list-tenplate>http://exanple.org/{index}</list-tenplate>
</ col |l ection>
<col | ection
title="Pictures"
href="http://exanple.org/reilly/pic" >
<menber -t ype>nedi a</ nenber - t ype>
<list-tenplate>http://exanple.org/p/{index}</list-tenplate>
</ coll ection>
</ wor kspace>
</ service>
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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 Atonmveze document also defines some additional
metadata (the feed title) specific to the protocol domaine Gould 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 and associated
representations. This only needs to be done once since tients of this document can then be re-used by
WADL documents specific to each site.

1 <application xm ns="http://research. sun.con wadl "

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

3 xm ns: aton="htt p: //ww. w3. or g/ 2005/ At oni >

4

5 <gr ammar s>

6 <include href="http://purl.org/atonfapp.xsd"/>

7 </ gr ammar s>

8

9 <representation id="entry" nedi aType="application/at omxmn
10 el ement="atomentry"/>

11

12 <representation id="feed" nedi aType="application/atomtxm "
13 el enent="atom f eed"/ >

14

15 <met hod name="CET" id="get Feed">

16 <response>

17 <representation href="#feed"/>

18 </ response>

19 </ met hod>

20

21 <met hod nane="PCOST" id="addEntryCol | ecti onMerber" >
22 <r equest >

23 <representation href="#entry"/>

24 </ request >

25 </ met hod>

26

27 <met hod nanme="POST" id="addGeneri cCol | ecti onMenmber " >
28 <r equest >

29 <representation href="#entry"/>

30 <representation />

31 </ request >

32 </ met hod>

33

34 <met hod name="DELETE" i d="del et eCol | ecti onMenber"/ >
35

36 <met hod nane="CET" id="readEntryCol | ecti onMenber" >
37 <response>

38 <representation href="#entry"/>

39 </ response>

40 </ met hod>

41

42 <met hod nane="CET" id="readGenericCol |l ecti onMenber" >
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43 <response>

44 <representation href="#entry"/>
45 <representation />

46 </ response>

47 </ met hod>

48

49 <nmet hod nane="PUT" i d="updat eEntryCol | ecti onMenber" >
50 <r equest >

51 <representation href="#entry"/>
52 </ request >

53 <response>

54 <representation href="#entry"/>
55 </ response>

56 </ met hod>

57

58 <met hod nane="PUT" i d="updat eGeneri cCol | ecti onMenber" >
59 <r equest >

60 <representation href="#entry"/>
61 <representation />

62 </ request >

63 <response>

64 <representation href="#entry"/>
65 <representation />

66 </ response>

67 </ met hod>

68

69 </application>

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

1 <application xm ns="http://research. sun.conf wadl "

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 uri="reilly">

7 <resource uri="mai n" app: menber-type="entry"

8 app:title="My Blog Entries">

9 <met hod href ="#get Feed"/ >

10 <met hod href ="#addEntryCol | ecti onMenber "/ >

11 <resour ce>

12 <pat h_vari abl e name="range" type="app:i ndexRange"/>
13 <met hod hr ef ="#get Feed"/ >

14 </ resource>

15 <r esour ce>

16 <pat h_vari abl e nane="entryl d"/>

17 <met hod href ="#readEntryCol | ecti onMenber" />
18 <met hod href ="#del et eCol | ecti onMenber" />

19 <met hod hr ef ="#updat eEntryCol | ecti onMenber"/ >
20 </ resource>

21 </ resource>

22 </ resource>
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23 </ resources>
24 <[/ application>

Note the use of the xml:base attribute to allow use of reddtiRIs in method references. The above WADL
document describes three resources:

http://exanple.org/reilly/min This resource supports HTTP GET to retrieve an Atom feed doc-
ument and HTTP POST to add a new entry to the feed.

http://exanpl e.org/reilly/ main/{range} Where{rangg is a generative path segment that al-
lows selection of a range of entries from the feed. This resogupports HTTP GET to retrieve an
Atom feed document.

http://exanple.org/reilly/ main/{entryld} Where{entryld} is a generative path segment that
allows selections of a particular entry in the feed. Thiouese supports HTTP GET to retrieve
an Atom entry document, HTTP PUT to replace an Atom entry enfded, and HTTP DELETE to
remove an entry from the feed.

The above document also includes some Atom-specific extel@ements to provide the same metadata as
the prior Atom service document.
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B RelaxNG Schema for WADL

nanespace a = "http://relaxng. org/ ns/ conpatibility/annotations/1.0"
nanespace |local = ""
nanespace wadl = "http://research. sun. conf wadl "
start =
el ement wadl : application {
gr anmar s?

resources?
(method | representation | fault)=,
foreign-attribute,
forei gn-el ement
}
grammars = el enent wadl:grammars { \include*, foreign-elenment }
resources =
el ement wadl : resources {
resour ce+,
attribute base { xsd:anyURl },
forei gn-el ement
}
resource =
el ement wadl : resource {
(attribute uri { xsd:anyURl }
| path_variable),
(method | resource)+
}
nmet hod =
el ement wadl : met hod {
(attribute href { xsd:anyURl }
| (request?,
response?,
attribute id { xsd:token },
attribute name {
"DELETE" | "GET" | "HEAD' | "POST" | "PUT" | xsd:token ""
1),
f orei gn- el enent,
foreign-attribute
}
request =
el ement wadl : request {
representationx, query_variablex, foreign-attribute, foreign-elenent
}
response =
el ement wadl : response {
(representation | fault)*, foreign-attribute, foreign-elenent
}
representation =
el ement wadl : representation {
(attribute href { xsd:anyURl }
| (representation_variabl ex,
attribute id { xsd:token }?,
attribute element { xsd: Q\ane }?
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52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105

attribute nmedi aType { text }?)),
foreign-attribute,
forei gn-el ement
}
fault =
el ement wadl :fault {
(attribute href { xsd:anyURl }
| (representation_variabl ex,
attribute id { xsd:token }?,
attribute element { xsd: Q\ane }?
attribute nedi aType { text }?,
attribute status {
list { xsd:int+ }
1?)),
foreign-attribute,
f or ei gn- el enent
}
path_variable =

el ement wadl : path_vari abl e {

}

attribute nanme { xsd:token },
attribute type { text }7?,
forei gn-el enent,
foreign-attribute

query_variable =
el ement wadl : query_variable {

}

attribute name { xsd:token },
attribute type { text }?,

attribute required { xsd: bool ean }?,
attribute repeating { xsd: bool ean }?,
attribute fixed { text }?,

forei gn-el enent,

foreign-attribute

representation_variable =

el ement wadl : representation_variabl e {
attribute name { xsd:token },
attribute type { text }?,
attribute path { text }?,
attribute required { xsd: bool ean }?,
attribute repeating { xsd:bool ean }?,
attribute fixed { text }?,
f orei gn- el enent,
foreign-attribute
}
\include =
el ement wadl : i ncl ude {
attribute href { xsd:anyURl 1},
foreign-attribute
}
foreign-attribute = attribute » - (wadl:*

foreign-el enent =
element = - (wadl:* | local:*) {

(attribute = { text }
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106
107
108
109
110
111
112
113
114

}*

t ext
any- el ement) *

any-el enent =
el ement * {

}*

(attribute = { text

t ext
any- el ement ) *
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C XML Schema for WADL
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<?xm version="1.0" encodi ng="UTF-8"?>

<xs:schema xm ns: xs="http://ww. w3. org/ 2001/ XM_Schema"
t ar get Namespace="http://research. sun. conf wadl "
xm ns:tns="http://research. sun. conl wadl "
el ement For mDef aul t =" qual i fi ed" >

<xs: el enent nane="application">
<xs: conpl exType>
<Xs:sequence>
<xs: el enent ref="tns:grammars" mni nCccurs="0"/>
<xs: el enment ref="tns:resources" m nCccurs="0"/>
<xs: choi ce m nCccurs="0" maxCccur s="unbounded" >
<xs: el enment ref="tns: nethod"/>
<xs:elenent ref="tns:representation"/>
<xs:elenent ref="tns:fault"/>
</ xs: choi ce>
<XS:any nanespace="##ot her" processContents="|ax"
m nCccur s="0" maxCccur s="unbounded"/ >
</ xs: sequence>
</ xs: conpl exType>
</ xs: el ement >

<xs: el enent nanme="grammars" >
<xs: conpl exType>
<Xs:sequence>
<xs: el enent mi nCccurs="0" maxCccur s="unbounded"
ref="tns:include"/>
<XS:any nanespace="##ot her" processContents="]ax"
m nCccur s="0" maxCccur s="unbounded"/ >
</ xs: sequence>
</ xs: conpl exType>
</ xs: el ement >

<xs: el enrent nanme="resources">
<xs: conpl exType>
<XS:sequence>

<xs:element ref="tns:resource" maxOccur s="unbounded"/ >

<XS:any nanespace="##ot her" processContents="]ax"
m nCccur s="0" maxCccur s="unbounded"/ >
</ xs: sequence>
<xs:attribute nane="base" type="xs:anyURl "/>
</ xs: conpl exType>
</ xs: el ement >

<xs: el enrent nanme="resource">
<xs: conpl exType>
<XS:sequence>

<xs: el enent ref="tns:path_variabl e" m nQccurs="0"/>

<xs: choi ce maxCccur s="unbounded" >
<xs: el enent ref="tns: nethod"/>
<xs:elenment ref="tns:resource"/>
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52 </ xs: choi ce>

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

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

55 </ xs: sequence>

56 <xs:attribute nanme="uri" type="xs:anyURl"/>

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

59 </ xs: el ement >

60

61 <xs: el enent name="net hod" >

62 <xs: conpl exType>

63 <XS:sequence>

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

65 <xs: el enent ref="tns:response" mi nCccurs="0"/>
66 <XS:any nanespace="##ot her" processContents="1]ax"
67 m nOccur s="0" maxQccur s="unbounded"/ >

68 </ xs: sequence>

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

70 <xs:attribute nane="nanme" type="tns: Met hod"/>

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

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

74 </ xs: el ement >

75

76 <xs: si npl eType nane="Met hod" >

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

79

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

81 <xs:restriction base="xs: NMTOKEN' >

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

83 <xs: enuneration val ue="PCOST"/ >

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

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

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

87 </xs:restriction>

88 </ xs:si npl eType>

89

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

91 <xs: conpl exType>

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

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

95 </ xs: el ement >

96

97 <xs: el enent name="request">

98 <xs: conpl exType>

99 <XS:sequence>

100 <xs: el enent ref="tns:representati on" m nCccurs="0"
101 maxQccur s="unbounded"/ >

102 <xs:elenent ref="tns:query_ variable" m nCccurs="0"
103 maxQccur s=" unbounded"/ >

104 <xS:any nanespace="##ot her" processContents="1]ax"
105 m nQccur s="0" maxQccur s="unbounded"/ >
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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
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137
138
139
140
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142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159

</ xs: sequence>
<xs:anyAttribute nanmespace="##ot her" processContents="|ax"/>
</ xs: conpl exType>
</ xs: el ement >

<xs: el enent nanme="response" >
<xs: conpl exType>
<XS:sequence>
<xs: choi ce m nQccurs="0" maxQccur s="unbounded" >
<xs:elenent ref="tns:representation"/>
<xs:elenent ref="tns:fault"/>
</ xs: choi ce>
<XS:any nanespace="##ot her" processContents="]ax"
m nQccur s="0" maxQccur s="unbounded"/ >
</ xs: sequence>
<xs:anyAttribute nanespace="##ot her" processContents="lax"/>
</ xs: conpl exType>
</ xs: el ement >

<xs: el enent name="representation">
<xs: conpl exType>
<XS:sequence>
<xs: el enent ref="tns:representation_variable" m nCccurs="0"
maxQccur s=" unbounded" / >
<XS:any nanespace="##ot her" processContents="1]ax"
m nQccur s="0" maxQccur s="unbounded"/ >
</ xs: sequence>
<xs:attribute nane="id" type="xs:1D"/>
<xs:attribute nanme="el enent" type="xs: QNane"/>
<xs:attribute nane="medi aType" type="xs:string"/>
<xs:attribute nanme="href" type="xs:anyURl "/>
<xs:anyAttribute nanespace="##ot her" processContents="lax"/>
</ xs: conpl exType>
</ xs: el ement >

<xs: si mpl eType nane="f aul t CodelLi st" >
<xs:list itemlype="xs:unsignedlnt"/>
</ xs:si npl eType>

<xs: el enent name="faul t">
<xs: conpl exType>
<XS: sequence>
<xs:elenent ref="tns:representation_variable" m nCccurs="0"
maxQccur s="unbounded"/ >
<XS:any nanespace="##ot her" processContents="1]ax"
m nQccur s="0" maxCccur s="unbounded"/ >
</ xs: sequence>
<xs:attribute name="id" type="xs:1D"' use="required"/>
<xs:attribute name="el enent" type="xs: QNane"/>
<xs:attribute nanme="status" type="tns:faultCodeList"/>
<xs:attribute nane="nedi aType" type="xs:string"/>
<xs:attribute nane="href" type="xs:anyURl "/>
<xs:anyAttribute nanespace="##ot her" processContents="lax"/>
</ xs: conpl exType>
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</ xs: el enent >

<xs: el enent nanme="query_vari abl e">
<xs: conpl exType>
<Xs:sequence>
<XS:any nanespace="##ot her" processContents="1]ax"
m nCccur s="0" maxCccur s="unbounded"/ >
</ xs: sequence>
<xs:attribute nane="nanme" type="xs: NMTOKEN' use="required"/>

<xs:attribute name="type" type="xs: Q\ame" defaul t="xs:string"/>

<xs:attribute nane="required" type="xs:bool ean"
defaul t="fal se"/>
<xs:attribute nane="repeating" type="xs: bool ean"
defaul t="fal se"/>
<xs:attribute name="fixed" type="xs:string"/>
<xs:anyAttribute nanespace="##ot her" processContents="lax"/>
</ xs: conpl exType>
</ xs: el ement >

<xs: el enent nanme="path_vari abl e">
<xs: conpl exType>
<XS:sequence>
<XS:any nanespace="##ot her" processContents="|ax"
m nQccur s="0" maxCccur s="unbounded"/ >
</ xs: sequence>
<xs:attribute nanme="nanme" type="xs: NMTOKEN' use="required"/>
<xs:attribute nane="type" type="xs: QNane"
defaul t="xs:string"/>
<xs:anyAttribute nanespace="##ot her" processContents="|ax"/>
</ xs: conpl exType>
</ xs: el ement >

<xs: el enent nane="representation_variabl e">
<xs: conpl exType>
<XS:sequence>
<XS:any nanespace="##ot her" processContents="1]ax"
m nQccur s="0" maxQccur s="unbounded"/ >
</ xs: sequence>
<xs:attribute nane="nane" type="xs: NMTOKEN' use="required"/>

<xs:attribute name="type" type="xs: Qane" defaul t="xs:string"/>

<xs:attribute nane="path" type="xs:string"/>
<xs:attribute nane="required" type="xs:bool ean"
defaul t="fal se"/>
<xs:attribute nane="repeating" type="xs: bool ean"
defaul t="fal se"/>
<xs:attribute name="fixed" type="xs:string"/>
<xs:anyAttribute nanespace="##ot her" processContents="lax"/>
</ xs: conpl exType>
</ xs: el ement >

</ xs: schema>
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