WebServiceServer

Using Cocoon as WebServiceServer

an approach with Flowcontrol, Continuations and JXTemplates based on ideas of

*http://www.mail-archive.com/users@cocoon.apache.org/msg20832.html
*joose and ugocei (irc.freenode.net#cocoon) Big Thanks to you both!

Status: Draft

Please add comments and corrections --JanHinzmann

Motivation/ldea

The approach is to generate a received SOAP-Envelope with a StreamGenerator and extracting the called method and the arguments using XSLT, Flow
and JXTemplates.

The flowscript will generate the SOAP-Envelope, extract the methodname and given parameters. It then will compute the request/method and finally send
an answer-envelope to the client.

Example 1
| have written an complete example with an 'echo’ and a 'version'-method.

This can be downloaded here: soapwebservice.2005.06.01.tar.gz

Example 2

Here is an example of a possible setup, building a webservice which provides an echo-method:

public class Webservice(){
public synchronised String echo(String echo){
return echo;

}

Now customers are sending SOAP-envelopes (using a middleware like axis) like the following:

<?xm version="1.0" encodi ng="1S0O 8859-1"?>
<soapenv: Envel ope xnl ns: soapenv="http://schenas. xn soap. or g/ soap/ envel ope/ "
xm ns: xsd="htt p: // ww. w3. or g/ 2001/ XM_Schema"
xm ns: xsi ="http://ww. w3. or g/ 2001/ XM_Schena- i nst ance" >
<soapenv: Body>
<nsl: echo soapenv: encodi ngStyl e="http://schenmas. xm soap. or g/ soap/ encodi ng/ "
xm ns: ns1="Codat aWs" >
<nsl:arg0 xsi:type="xsd:string">Hello Echo! ?</ns1:arg0>
</ nsl: echo>
</ soapenv: Body>
</ soapenv: Envel ope>

This will be generated with a org.apache.cocoon.generation.StreamGenerator and forwarded from the sitemap to the flowscript with (be sure to have an
XMLSerializer who will not include the <?xml ...-declaration):


http://www.mail-archive.com/users@cocoon.apache.org/msg20832.html
https://cwiki.apache.org/confluence/display/COCOON/StreamGenerator
https://cwiki.apache.org/confluence/download/attachments/118164665/soapwebservice.2005.06.01.tar.gz?version=1&modificationDate=1559814174000&api=v2

<map: serializer nane="xm nope"
| ogger="sitemap. serializer.xm" mnme-type="text/xm"
src="org. apache. cocoon. seri al i zati on. XM.Seri al i zer">
<om t-xm -decl arati on>yes</onit-xnl -decl aration>
</ map: serializer>

<l-- == Webservice by Cocoon == -->
<map: pi pel i ne>
<map: mat ch pattern="webservice">
<map: cal |l function="mai nW&"/>
</ map: mat ch>

<l-- getting the soap-envel ope -->
<map: mat ch pattern="soapData">
<map: generate type="streanl/>
<map: serialize type="xnl nope"/>
</ map: mat ch>

The first matcher calls a flowscript, which will request the envelope and save it in an ByteArrayOutputStream using the second matcher. Here is the
relevant part from the flowscript:

function mai nWS() {
var soapData = new java.io.ByteArrayQutputStrean();

//getting the envel ope out of the request (can be done only once)
cocoon. processPi pel i neTo("soapbData", null, soapData);

Now that we have saved the soapData in an ByteArrayOutputStream, we are sending it back to the Sitemap, to get the Method out of the envelope (‘echo’
in this case). Therefore we are using an JXTemplate with a macro and a function in the flowscript which converts the string into SAX (this is from the
mailinglist, | have found an error in it at line 6 (...setRootElement(ignore) NOT ...setRootELement(true) right joose?):

/**
* function fromjoose: http://joose.iki.fi/cocoon/saxlnJX txt
*/
function stringToSAX( str, consumer, ignoreRootElenent ) {
var is = new Packages. org. xm . sax. | nput Source( new java.io. StringReader( str ) );
var ignore = ( ignoreRootEl enent == "true" );
var parser = null;
var includeConsunmer = new org. apache. cocoon. xm . I ncl udeXM.Consuner (consuner, consuner );
i ncl udeConsuner. set | gnor eRoot El enent (i gnore );

try {
parser = cocoon. get Conponent ( Packages. or g. apache. excal i bur. xm . sax. SAXPar ser. ROLE ) ;
parser.parse( is, includeConsuner );

} finally {
if ( parser !'= null ) cocoon.rel easeConponent ( parser );

}

now lets go back in the flowscript right to the point, after we have called the "soapData" matcher:



function mai nW5() {
var soapData = new java.io.ByteArrayQutputStrean();

//getting the envel ope out of the request (can be done only once)
cocoon. processPi pel i neTo("soapbData", null, soapData);

/I here we go:

//getting the method out of the soap-content

cocoon. session. setAttribute( "saxer", stringToSAX );

var soapMet hod = new java.i 0. Byt eArrayQut put Strean();

cocoon. processPi pel i neTo("soapMet hod", {"soapData": soapData}, soapMethod);
cl og("soapMethod:\n " + soapMethod + "\n");

Back in the sitemap we generate the content with the JXGenerator and a Template as follows (be aware, that linebreaks and blanks after the </jx:macro>
are going right in the xmlcontent):

<?xm version="1.0"?>
<soap xm ns:jx="http://apache. org/cocoon/tenplates/jx/1.0">
<j x: macro name="inject">
<j x: paranmet er nane="val ue"/ >
<j x: paraneter nane="i gnor eRoot El enent" defaul t="fal se"/>
<j x:set var="ignored" val ue="${cocoon. sessi on. saxer( val ue, cocoon.consuner, ignoreRootEl enent )}"/>
</jx: macro><i nj ect val ue="${soapbData}" ignoreRoot El enent ="fal se"/></ soap>

The matcher in the Sitemap looks like:

<!-- which Method is called? -->
<map: mat ch pattern="soapMet hod" >
<map: generate type="jx" src="xm/dummy.jx">
<map: par anet er nane="soapData" val ue="{flowattribute: soapData}"/>
</ map: gener at e>
<!'--<map: transform src="xsl/soapMet hod. xsl "/ >-->
<map: serialize type="xm"/>
</ map: mat ch>

Note: the soapMethod.xsl should now transform the methodname out of the envelope. (work in progress) it could be something like:

<?xm version="1.0"?>
<xsl:styl esheet version="1.0" xn ns:xsl="http://ww.w3. org/ 1999/ XSL/ Tr ansf or ' >
<xsl : out put nmethod="text"/>

<xsl :tenpl at e mat ch="/soap/ Envel ope/ Body" >
<xsl : appl y-tenpl at es/ >
</ xsl :tenpl at e>

<xsl:tenplate match="*[1]">
<xsl val ue-of select="local-nane()"/>
</ xsl :tenpl at e>

</ xsl : styl esheet >

TODO: dispatch the method and generate eventually passed parameters with matchers like soapMethod

The answer can then be serialized with an other matcher like:

<map: nmat ch pattern="answer">
<map: generate src="xm /dumy.xm" />
<map: transform src="xsl/soap. xsl ">
<map: paranmeter nane="ret" value="{flowattribute:ret}"/>
</ map: transf orn>
<map:serialize type="xm"/>
</ map: nat ch>



and a soap.xsl like:

<?xm version="1.0"?>
<xsl:styl esheet version="1.0" xn ns:xsl="http://ww.w3. org/ 1999/ XSL/ Tr ansf or m' >
<xsl : param name="ret"/ >

<xsl:tenplate match="/">

<soapenv: Envel ope xm ns: soapenv="http://schemas. xrm soap. or g/ soap/ envel ope/ "
xm ns: xsd="http://ww. w3. or g/ 2001/ XM_Schema"
xm ns: xsi ="http://ww. w3. org/ 2001/ XM_Schena- i nst ance" >
<soapenv: Body>
<nsl: hel | oResponse soapenv: encodi ngStyl e="http://schemas. xm soap. or g/ soap/ encodi ng/ "
xm ns: ns1="Codat aWs" >
<nsl: hel | oReturn xsi:type="xsd:string">
<xsl :val ue-of select="%ret"/>
</ nsl: hel | oRet urn>
</ nsl: hel | oResponse>
</ soapenv: Body>
</ soapenv: Envel ope>

</ xsl :tenpl at e>
</ xsl : styl esheet >

The returnparameter would be passed from the flowscript as follows:

/I sendi ng the answer
cocoon. sendPage("answer", {"ret":ret});
}//end of nai WS

Where this should be refactored to a JXTemplate maybe

< Ok, thats my first wikipage. If its all crap, just delete it %2
What do you think about this approach?
Any suggestions are welcome.

[JanHinzmann]

Testing the echo webservice

Many webservice testing tools (like the ones included in famous XML editors such as XMLSpy and OxygenXML) need a Web Service Description in WSDL
to invoke the service. Here is the description with which | managed to test Jan's implementation successfully :



<?xm version="1.0" encodi ng="UTF-8"?>
<wsdl : definitions target Nanespace="cocoonWs"
xm ns: http="http://schemas. xn soap. org/ wsdl / http/"
xm ns: m me="http://schemas. xm soap. or g/ wsdl / mi ne/"
xm ns: soap="http://schenmas. xn soap. or g/ wsdl / soap/ "
xm ns: soapenc="http://schemas. xm soap. or g/ soap/ encodi ng/ "
xm ns: wsdl ="http://schemas. xm soap. or g/ wsdl /"
xm ns: xs="http://ww. w3. org/ 2001/ XM_Schena"
xm ns: xsi ="http://ww:.w3. or g/ 2001/ XM_Schena- i nst ance"
xm ns: ec="cocoonWs"
xm ns: types="cocoonWs/t ypes" >
<l-- Type definitions -->
<wsdl : types>
<xs:schema target Nanespace="cocoonWs/ t ypes" >
<xs: el enent nane="echo" type="xs:string"/>
</ xs: schema>
</wsdl : types>

<l-- Message definitions -->
<wsdl : nessage nane="EchoRequest">

<wsdl : part name="echo" el enent="types: echo"/>
</ wsdl : nessage>
<wsdl : nessage nane="EchoResponse">

<wsdl : part name="result" el enent="types: echo"/>
</ wsdl : nessage>

<l-- Port type definitions -->
<wsdl : port Type nane="EchoPort Type" >
<wsdl : operati on nane="echo">
<wsdl : i nput message="ec: EchoRequest"/ >
<wsdl : out put nmessage="ec: EchoResponse"/ >
</ wsdl : operati on>
</ wsdl : port Type>

<l-- Binding definitions -->
<wsdl : bi ndi ng nanme="EchoSOAPBi ndi ng" type="ec: EchoPort Type">
<soap: bi ndi ng transport="http://schemas. xnl soap. or g/ soap/ http
<wsdl : operati on nane="echo">
<soap: operati on soapActi on="cocoonWs/ echo"/>
<wsdl : i nput >
<soap: body use="literal"/>
</ wsdl :i nput >
<wsdl : out put >
<soap: body use="literal"/>
</ wsdl : out put >
</ wsdl : operati on>
</ wsdl : bi ndi ng>

styl e="docunent "/ >

<wsdl : servi ce nane="Echo">
<wsdl : port name="Echo" bi ndi ng="ec: EchoSOAPBIi ndi ng" >
<soap: address | ocation="http://Iocal host: 8080/ cocoon/ webservi ce"/><!-- CUSTOM ZE -->
</ wsdl : port>
</wsdl : servi ce>

</ wsdl : definitions>

Don't forget to customize the location parameter for the soap:address element in the service definition (where there is a "CUSTOMIZE" comment inside the
code above).

I just made a updated version of Jan's sample to add this WSDL file and | added a pattern in the sitemap to make the WSDL file available remotely : http:/
www.epseelon.org/cocoon/soapwebservice.zip

With that sample, you can just deploy your application, and when your testing tool asks for a URL where it can find the WSDL description you can just
enter http://localhost:8080/cocoon/webservice (or whatever you customized above).

Second approach (recommended) : using Axis API's and RTTI


http://www.epseelon.org/cocoon/soapwebservice.zip
http://www.epseelon.org/cocoon/soapwebservice.zip
http://localhost:8080/cocoon/webservice

I had published a first version of that but since then | managed to make the code more generic and use reflexion to call the method. In my particular
application, the business code is on a Spring layer and | have several web services, each of which corresponding to a particular module. In that structure,
the only thing you need is a flowscript file and a few simple pipelines. And it's important to understand that | wanted to be able to retrieve the result of the
method call before sending it back to the requestor, in order to be able to apply a few pipelines on it, to "adapt" the output. The rest is commented code...
First of all, the sitemap :



<map: sitemap xmnl ns: nap="htt p://apache. or g/ cocoon/ si t emap/ 1. 0" >
<I-- Conponent s -->
<map: conponent s>
<l-- As in the previous approaches, we have to custom ze an xnml serializer to renpbve the xn
decl aration -->
<map: serializers>
<map: serializer nane="xnl nope"
| ogger="sitemap.serializer.xm" mne-type="text/xm"
src="org. apache. cocoon. seri al i zati on. XM.Seri al i zer">
<omi t-xnl - decl arati on>yes</omit-xmn -decl arati on>
</ map: serializer>
</ map:serializers>

</ map: conponent s>

<l-- This declares the flowscript file we will describe afterwards -->
<map: fl ow | anguage="j avascri pt ">

<map: script src="fl ow webservice.js" />
</ map: f | ow>

<l - Pi pel i nes .-
<map: pi pel i nes>
<l-- Wb Service pipeline -->
<map: pi pel i ne>
<l--

This pipeline extracts the SOAP envel ope out of the HTTP body
-->
<map: mat ch pattern="request Message" >
<map: generate type="strean/>
<map: serialize type="xm nope"/>
</ map: mat ch>

<l--
And this one reinserts the response envel ope in an HTTP body
-->
<map: mat ch pattern="soapResponse" >
<map: generate src="nodul e: fl owattr: soapbData"/>
<map:serialize type="xm"/>
</ map: mat ch>

<l--
This pipeline is just a convenience to allow access to the service description.
Don't forget to adapt the pattern to fit your needs
-->
<map: mat ch pattern="**_wsdl ">
<map:read src="wsdl/{1}.wsdl" mine-type="text/xm"/>
</ map: mat ch>

<l--
And this pipeline is the one that reroutes all the requests to the webservice flowscript
function.
This pattern was good for ne because that sitemap is dedicated to webservices in ny application.
So don't forget to adapt it to your needs.
-->
<map: match pattern="*">
<map: cal | function="webservice">
<map: par anet er nanme="nodul e" val ue="{1}"/>
</ map: cal | >
</ map: mat ch>

</ map: pi pel i ne>
</ map: pi pel i nes>

</ map: si t emap>

And that's it. As you can see, we made things much simpler. Now after all this plumbing thing, let's see what's inside with the flowscript file, webservice.js :



i npor t Package( Packages. j ava.io);

i mpor t Package( Packages. or g. apache. axi s) ;
i mpor t Package( Packages. or g. apache. axi s. nessage) ;

i mpor t Package( Packages. java. util);

i nport d ass(Packages. j ava. | ang. Systen);
i mport d ass( Packages. or g. spri ngf ranewor k. web. cont ext . WebAppl i cati onCont ext) ;

| **

* This function is for the webservice, it
* received, gets the Paraneters out of it

* javacl asses in the package.

is called, when a SOAP-Envel ope is
and then dispatches the called nmethod to

* Then it finally generates a SOAP-response and serialises it back to the client.

*/
functi on webservice(){

/1 The nodul e corresponds to a specific webservice
var nodul e = cocoon. par anet ers[ " nodul e"];

var input = unpackRequest();
debug("i nput",input);

var output = processRequest (nodul e, input);
debug("out put”, out put);
/I FI XME add fault generation if output == null

var adapted = adapt (out put);
packResponse(adapt ed, i nput);
}

/**

* This function unpacks the request,

t hat

is extracts the SOAP body out of the SOAP envel ope.

* WARNING ! It doesn't consider headers so you would have to add code to this function to take headers

* into account.
*/
function unpackRequest (){

var request Message = new java.io. ByteArrayQut put Stream();
cocoon. processPi pel i neTo("request Message”, null, request Message);
var nmessage = new org. apache. axi s. Message(request Message.toString());

var soapPart = nessage. get SOAPPart

OF

var envel ope = soapPart. get Envel ope();

var body = envel ope. get Body();
var it = body. get Chil dEl enents();
var nessageContent = it.next();
return nessageContent;

}

| *x*

* That function is the contrary of unpackRequest. It packs the response content into a SOAP body and envel ope.
* The trick here, is to use the input object to get information |ike the prefix and nanespace of the response.

*/
functi on packResponse(result,input){
var envel ope = new SOAPEnvel ope();

var content = new SOAPBodyEl ement (new Prefi xedQ\anme(
i nput . get NanespaceURI (), i nput. get Met hodNare() +" Response”, i nput. get Prefi x()

)

var response = new MessageEl enment (

i nput . get NanespaceURI (), i nput. get Met hodNanme() +"Return", resul t

)
content . addChi | d(response) ;
envel ope. addBodyEl enent (content);

cocoon. sendPage( " soapResponse"”, {"soapData": envel ope.toString().getBytes("UTF-8")});

return;

}

| **

* This function is the core of the XM.-RPC call. It parses the nessage content to extract the nethod nanme and
* paranmeters and forwards all of that to the corresponding Java class in order to process the request. The

resul t

* of this function is the return value of the nethod.

*/

function processRequest (nodul e, input){
var nodul eNane = (new java.l ang. String(nodul e)).toLower Case();
var nodul eService = get Modul e( mrodul eNane) ;
var net hodNane = input.get Met hodNane();



var nodul ed ass = nodul eServi ce. get d ass();
/1 Usually, using RTTI, you could retrieve the right nethod using the nmethod signature
/1 which is the conbination of the nethod nanme, and the types of the paraneters
/1 but we don't know the types of the paraneters as we all get themas String's
/'l so we choose the nethod with the right name, which forbids to have several service nethods
/1l with the sane nane in a particular class.
var nethods = nodul eC ass. get Met hods();
var net hodTol nvoke = nul | ;
for(var i = 0; i < nethods.length; i++){
i f(methods[i]. getNane() . equal s(net hodNane) ) {
met hodTol nvoke = met hods[i];

}

}

i f (met hodTol nvoke == nul |){
return null;

}

/] This part is tricky, because we have to parse all the String paraneters we get into the
/1 types the nethod to invoke awaits. This is done thanks to the parseParam function.
var expectedTypes = net hodTol nvoke. get Par anmet er Types() ;
/1 Should work but there seens to be a bug in RPCEl enent class so we need to go down a | evel
/1 var paraneters = input.getParans()
var paraneters = input.getChildren();
var itParanms = paraneters.iterator();
var paranetersVal ues = new Vector();
var cptParam = 0;
whi | e(itParans. hasNext ()){
var rpcParam = itParans. next();
var typedParam = par sePar an(r pcPar am get Val ue(), expect edTypes[ cpt Parani);
par armet er sVal ues. add(t ypedPar am ;
cpt Par am++;

}

try{
var invocationResult = methodTol nvoke. i nvoke(nodul eServi ce, par anet er sVal ues. toArray());
return invocationResult;

}

cat ch(exc) {
exc. printStackTrace();
}
}

/**
* The purpose of this function is to parse a paraneter according to the expected type.
* Once again, there is no error managenent and this code assunmes that stringValue can be parsed to type.
* Furthernore, that function doesn't allow the use of conplex type paranmeters, which is not really a problem
in
* my case.
*/
function parseParan(stringVal ue, type){
i f(type. equal s(java. |l ang. Doubl e. TYPE)) {
return java.l ang. Doubl e. val ueOf (stringVal ue);
}
el se if(type.equal s(java.lang.|nteger. TYPE)){
return java.lang.|nteger.val ueX (stringVval ue);
}
el se if(type.equal s(java.l ang. Bool ean. TYPE)) {
return java.l ang. Bool ean. val uef (stringVal ue);

el se if(type.equal s(java.lang. Fl oat. TYPE)) {
return java.l ang. Fl oat. val ueX (stringVal ue);

el se if(type.equal s(java.lang. Byte. TYPE)){
return java.l ang. Byte. val ueO (stringVal ue);

el se if(type.equal s(java.lang. Short. TYPE)){
return java.lang. Short.val ueO (stringVal ue);

el se if(type.equal s(java.l ang. Long. TYPE)) {



return java.l ang. Long. val ueX (stringVal ue);
}
el se if(type.equal s(java.l ang. Character. TYPE)) {
return new java.l ang. Character(stringVal ue.charAt (0));
}
el se return stringVal ue;

}

/**
* That is a convenience nethod that you MUST adapt to your architecture. This only suits ny AndroMDA generat ed
* Spring service structure.
*/
function get Modul e( nane) {
var appCtx = cocoon. context.getAttribute(WebApplicationContext.ROOT_WEB_APPLI CATI ON_CONTEXT_ATTRI BUTE) ;
var nodul e = appCt x. get Bean("beanRef Fact ory") . get Bean( nane);
return nodul e;

}

/**
* This is where you can add pi peline processing to the service output, using cocoon.processPi pelineTo for
exanpl e.
*/
function adapt (i nput){
/1 FI XME add nore conpl ex adaptation
return input;

}

/*-k
* logs the given String with a tinmestanp to <cocoonDir>/ VEEB- | NF/ | ogs/ fl ow. | og
*/
function | og(logString){
cocoon. l og.info(logString);

}

/**
* Consol e Loggi ng aka consol eDebuggi ng
* if tontat is used entriesare found in
* $CATALI NAHOVE/ | ogs/ cat al i na. | og
*/
function clog(logString){
//print(logString);
Systemout.println(logString + "\n");
}

function debug(varName, var Val ue){
clog(varName + " [" + varValue.getC ass().toString() + "] : \n" + varValue);

}

And that's it. What we have here is very similar to some kind of "mini-XML-RPC-engine", something that we could do with Axis handlers (at least | assume
S0, since | never came to implement Axis handlers), except that we combine the power of Axis libraries with the one of Cocoon pipeline processing.
Finally, it's very important to notice that there is absolutely no error management in that code while there can be so many problems. So don't forget to add
some for your application, especially using SOAP faults.

[SebastienArbogast]

Integrating external webservices into cocoon

An alternative way to integrate webservices into cocoon is to use the [WebServiceProxyGenerator] as a generator for your pipeline. The idea is to accept
incoming connections from webservice consumers, pass them to the actual ws endpoint and make the result available within your pipeline.



<map: pi pel i ne>
<map: mat ch pattern="wsproxy/*">
<map: generate type="wsproxy" |abel ="xm"
src="http://your.url/context/services/{1}">
<map: par anet er nane="wspr oxy- net hod" val ue="post"/>
</ map: gener at e>
<l-- do whatever you want here .. -->
<map: serialize type="xm"/>
</ map: mat ch>
</ map: pi pel i ne>

See also:
*http://cocoon.apache.org/2.1/userdocs/generators/wsproxy-generator.htmil
*http://codefoo.blogspot.com/2005/07/serving-webservices-using-apache-axis.html

[StefanPodkowinski]


http://cocoon.apache.org/2.1/userdocs/generators/wsproxy-generator.html
http://codefoo.blogspot.com/2005/07/serving-webservices-using-apache-axis.html
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