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1 Overview

ThisdocumentpresentstheXWDL, anextensibleXML baseddialectof WDL.
Theclassicapproachto defineprocesstypesin @enterprisewasto usetheWorkflow De-
scriptionLanguage(WDL) or to draw theprocesswith theprocesseditorapplet.
WDL is designedasa kind of structured,human-readableprocessprogramminglanguage.
It is not mainly targetedfor theexchangeof processtype informationwith othersystems.
In orderto semanticallyanalyzetheWDL-scripts,thosethird-partysystemswould have to
makeuseof conventionalparsingtechniques.
Theexport/importformatof @enterpriseallowsoneto transferapplicationdefinitions(which
containprocessdefinitions)between@enterprisesystems.While thisformatis XML based,
theprocessinformationis still sentalongasaWDL-Script.
Theformulationof WDL in astructure-richXML hasthefollowing aims/ benefits:

� third-partyapplicationscangenerateXWDL-Scriptson thegroundsof a well under-
stoodformalism

� usea plain DTD-drivenXML editor to write XWDL-Scriptswith automaticsyntac-
tical correctness

� verificationof thesyntaxusingsolelyanoutof theboxXMl-parser.

� third party extensionscould be accomodatedusing an extensionapproachfor the
DTD

� a new versionof theprocesseditorcouldusethis structureto communicatewith the
server 1

1appropriatedescriptionsof tasks,users,roles,departments,. . .wouldbeneeded
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2 Usage

2.1 HTML-Client

XWDL-Processescanbe loadedinto the systemexactly like WDL Processes.Thereare
two new links on the Process/ Script pagefor viewing (IE6 needed)or downloadingthe
XWDL-Codeof aprocess.

2.2 API

A simpleAPI is providedto insertXWDL-Processesinto thesystem.

package com.groiss.wf.xwdl;
public class ProcessParser implements IProcessParser{

public ProcessDefinition loadProcess(InputStream is, boolean genRoles, boolean genTasks)
throws Exception;

public ProcessDefinition loadProcess(String fileName, boolean genRoles, boolean genTasks)
throws Exception;

public String getErrors();

A XWDL-Processcanbeloadedfrom anInputStreamor from a File which is specifiedvia
its filename.ThebooleansgenRolesandgenTasksstatewhetherrolesandtasksshouldbe
generated.Whentheprocesscould be loadedwithout errors,no Exceptionis thrown and
thegetErrorsmethodwill returntheemptystring.
A typicalusagewouldbelike this:

ProcessParser pp = new com.groiss.wf.xwdl.ProcessParser;
try {
ProcessDefinition pd = pp.loadProcess(fileName, true, true);
} catch (Exception ex) {
//rollback;
}
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2. Usage

if (pp.getErrors().length() != 0) {
// error occured;
// rollback;
} else {
// commit;
}
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3 The basic DTD

ThedtdusesENTITY definitionsfor thecontentof eachelement.Thisallowsfor extensions
of theDTD in amodularmanner. Theextensionmechanismis describedin thenext section.

<!ENTITY % xwdl.process.xmlns.extra "">
<!ENTITY % xwdl.stmtlist.content

"(label?, (if | while | loop | repeat | exit | goto
| andpar | orpar | activity | system
| call | choice | branch ))*">

<!ENTITY % xwdl.process.content "(params?, forms?, timing?, %xwdl.stmtlist.content;)">
<!ENTITY % xwdl.params.content "(formdecl*)">
<!ENTITY % xwdl.forms.content "(formdecl*)">
<!ENTITY % xwdl.form.content "EMPTY">
<!ENTITY % xwdl.timing.content "(activity?)">
<!ENTITY % xwdl.formdecl.content "EMPTY">
<!ENTITY % xwdl.label.content "EMPTY">
<!ENTITY % xwdl.if.content "(then, elsif*, else?)">
<!ENTITY % xwdl.then.content "%xwdl.stmtlist.content;">
<!ENTITY % xwdl.else.content "%xwdl.stmtlist.content;">
<!ENTITY % xwdl.elsif.content "(then)">
<!ENTITY % xwdl.while.content "%xwdl.stmtlist.content;">
<!ENTITY % xwdl.loop.content "%xwdl.stmtlist.content;">
<!ENTITY % xwdl.repeat.content "%xwdl.stmtlist.content;">
<!ENTITY % xwdl.exit.content "EMPTY">
<!ENTITY % xwdl.goto.content "EMPTY">
<!ENTITY % xwdl.andpar.content "(parallel+)">
<!ENTITY % xwdl.orpar.content "(parallel+)">
<!ENTITY % xwdl.parallel.content "%xwdl.stmtlist.content;">
<!ENTITY % xwdl.activity.content "(agent*,form*)">
<!ENTITY % xwdl.system.content "EMPTY">
<!ENTITY % xwdl.call.content "(form*)">
<!ENTITY % xwdl.choice.content "(case+)">
<!ENTITY % xwdl.case.content "%xwdl.stmtlist.content;">
<!ENTITY % xwdl.branch.content "%xwdl.stmtlist.content;">
<!ENTITY % xwdl.agent.content "EMPTY">
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3. ThebasicDTD

<!ENTITY % xwdl.geo.atts "x CDATA #IMPLIED y CDATA #IMPLIED">
<!ENTITY % xwdl.geoend.atts "xend CDATA #IMPLIED yend CDATA #IMPLIED">

Eachelementis thendefinedon thebasisof thepreviously declaredentities.

<!ELEMENT process %xwdl.process.content;>
<!ELEMENT params %xwdl.params.content;>
<!ELEMENT forms %xwdl.forms.content;>
<!ELEMENT timing %xwdl.timing.content;>
<!ELEMENT form %xwdl.forms.content;>
<!ELEMENT formdecl %xwdl.forms.content;>
<!ELEMENT label %xwdl.label.content;>
<!ELEMENT if %xwdl.if.content;>
<!ELEMENT then %xwdl.then.content;>
<!ELEMENT else %xwdl.else.content;>
<!ELEMENT elsif %xwdl.elsif.content;>
<!ELEMENT while %xwdl.while.content;>
<!ELEMENT loop %xwdl.loop.content;>
<!ELEMENT repeat %xwdl.repeat.content;>
<!ELEMENT exit %xwdl.exit.content;>
<!ELEMENT goto %xwdl.goto.content;>
<!ELEMENT andpar %xwdl.andpar.content;>
<!ELEMENT orpar %xwdl.orpar.content;>
<!ELEMENT parallel %xwdl.parallel.content;>
<!ELEMENT activity %xwdl.activity.content;>
<!ELEMENT system %xwdl.system.content;>
<!ELEMENT call %xwdl.call.content;>
<!ELEMENT choice %xwdl.choice.content;>
<!ELEMENT case %xwdl.case.content;>
<!ELEMENT branch %xwdl.branch.content;>
<!ELEMENT agent %xwdl.agent.content;>

Thentheratherstraightforwardattributedeclarationsfollow.

<!ATTLIST process
xmlns:xwdl CDATA #FIXED "http://www.groiss.com"
%xwdl.process.xmlns.extra;

id CDATA #REQUIRED
name CDATA #IMPLIED
version CDATA #IMPLIED
subject CDATA #IMPLIED
application CDATA #IMPLIED
startfunction CDATA #IMPLIED
owner CDATA #IMPLIED
description CDATA #IMPLIED
%xwdl.geo.atts;
%xwdl.geoend.atts;
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3. ThebasicDTD

>
<!ATTLIST formdecl

id CDATA #REQUIRED
typ CDATA #REQUIRED
baseform CDATA #IMPLIED
>
<!ATTLIST timing
maxtime CDATA #IMPLIED
maxtimeunit CDATA #IMPLIED
timeoutaction CDATA #IMPLIED
>

<!ATTLIST form
name CDATA #REQUIRED
>
<!ATTLIST label
id CDATA #REQUIRED
>
<!ATTLIST if
condition CDATA #REQUIRED
%xwdl.geo.atts;
%xwdl.geoend.atts;
>
<!ATTLIST elsif
condition CDATA #REQUIRED
%xwdl.geo.atts;
>
<!ATTLIST while
condition CDATA #REQUIRED
%xwdl.geo.atts;
>
<!ATTLIST loop
%xwdl.geo.atts;
>
<!ATTLIST repeat
condition CDATA #REQUIRED
%xwdl.geo.atts;
%xwdl.geoend.atts;
>
<!ATTLIST exit
condition CDATA #REQUIRED
%xwdl.geo.atts;
>
<!ATTLIST goto
label CDATA #REQUIRED
%xwdl.geo.atts;
>
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3. ThebasicDTD

<!ATTLIST andpar
%xwdl.geo.atts;
%xwdl.geoend.atts;
>
<!ATTLIST orpar
%xwdl.geo.atts;
%xwdl.geoend.atts;
>
<!ATTLIST branch
%xwdl.geo.atts;
%xwdl.geoend.atts;
>
<!ATTLIST activity
id CDATA #REQUIRED
name CDATA #IMPLIED
version CDATA #IMPLIED
skipable CDATA #IMPLIED
%xwdl.geo.atts;
>
<!ATTLIST system
methodcall CDATA #REQUIRED
%xwdl.geo.atts;
>
<!ATTLIST call
id CDATA #REQUIRED
name CDATA #IMPLIED
%xwdl.geo.atts;
>
<!ATTLIST choice
%xwdl.geo.atts;
%xwdl.geoend.atts;
>
<!ATTLIST case
name CDATA #REQUIRED
condition CDATA #IMPLIED
%xwdl.geo.atts;
>
<!ATTLIST agent
string CDATA #REQUIRED
>

3.1 An Example

Wewill now presenta renderingof WDL in XWDL by meansof anexample.
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3. ThebasicDTD

3.1.1 WDL

Theexamplein WDL is:

process all_things_x()
version 1;
name "all control structures";
description "Test the control structures";
maxtime 10 minutes;
forms form Jobform;
timeoutaction none;
timeouttask
all,r adm_task(form);
application default;
startfunction ;
begin

<first>
all start_task(form);
loop

choice
"first choice: an if":

if (form.type = "hw") then
all hw_task(form);

elsif (form.type = "sw") then
form.recipient swx_task(form);

elsif (form.type = "adm") then
first:user adm_task(form);

else
first:user none_task(form);

end;
"second choice: a while":

while (form.type = "hw") do
form.recipient while_task1(form);
<in_while>
form.recipient while_task2(form);
form.recipient while_task3(form);

end;
"third choice: a loop":

loop
form.recipient loop_task(form);
exit when (form.type = "hw");

end;
"fourth choice: system steps":

system com.groiss.demo.SystemSteps.emptyMethod();
form.recipient between_task(form);
system com.groiss.demo.SystemSteps.emptyMethod();
system com.groiss.demo.SystemSteps.emptyMethod();
form.recipient aftersys_task(form);
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3. ThebasicDTD

"fifth choice: andpar":
andpar

form.recipient andpar1_task(form);
|
all andpar2_task(form);
|
form.recipient andpar3_task(form);

end;
"sixth choice: orpar":

orpar
form.recipient orpar1_task(form);
|
form.recipient orpar2_task(form);
|
form.recipient orpar3_task(form);

end;
"eight choice: subprocesses":

call subflow1(form);
"nineth choice: goto (into the while)":

goto in_while;
end;
exit when (form.finished = 1);

end;
end

3.1.2 XDWL

Thecorrespondingformulationin XWDL would look like this:

<?xml version="1.0" encoding="UTF-8"?>
<!DOCTYPE process SYSTEM "./conf/xwdl.dtd">
<process id="all_things_x" version="1"
name="all control structures" description="Test the control structures"
application="default">
<forms>

<formdecl id="form" typ="Jobform" />
</forms>
<timing timeoutaction="none" maxtime="10" maxtimeunit="minutes">

<activity id="adm_task">
<agent string="all" />
<agent string="r" />
<form name="form" />

</activity>
</timing>
<label id="first" />
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3. ThebasicDTD

<activity id="start_task">
<agent string="all" />
<form name="form" />

</activity>
<loop>

<choice>
<case name="first choice: an if">

<if condition="(form.type = &quot;hw&quot;)">
<then>

<activity id="hw_task">
<agent string="all" />
<form name="form" />

</activity>
</then>
<elsif condition="(form.type = &quot;sw&quot;)">

<then>
<activity id="swx_task">

<agent string="form.recipient" />
<form name="form" />

</activity>
</then>

</elsif>
<elsif condition="(form.type = &quot;adm&quot;)">

<then>
<activity id="adm_task">

<agent string="first:user" />
<form name="form" />

</activity>
</then>

</elsif>
<else>

<activity id="none_task">
<agent string="first:user" />
<form name="form" />

</activity>
</else>

</if>
</case>
<case name="second choice: a while">

<while condition="(form.type = &quot;hw&quot;)">
<activity id="while_task1">

<agent string="form.recipient" />
<form name="form" />

</activity>
<label id="in_while" />
<activity id="while_task2">

<agent string="form.recipient" />
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3. ThebasicDTD

<form name="form" />
</activity>
<activity id="while_task3">

<agent string="form.recipient" />
<form name="form" />

</activity>
</while>

</case>
<case name="third choice: a loop">

<loop>
<activity id="loop_task">

<agent string="form.recipient" />
<form name="form" />

</activity>
<exit condition="(form.type = &quot;hw&quot;)" />

</loop>
</case>
<case name="fourth choice: system steps">

<system methodcall="com.groiss.demo.SystemSteps.emptyMethod()" />
<activity id="between_task">
<agent string="form.recipient" />
<form name="form" />

</activity>
<system methodcall="com.groiss.demo.SystemSteps.emptyMethod()" />
<system methodcall="com.groiss.demo.SystemSteps.emptyMethod()" />
<activity id="aftersys_task">
<agent string="form.recipient" />
<form name="form" />

</activity>
</case>
<case name="fifth choice: andpar">

<andpar>
<parallel>

<activity id="andpar1_task">
<agent string="form.recipient" />
<form name="form" />

</activity>
</parallel>
<parallel>

<activity id="andpar2_task">
<agent string="all" />
<form name="form" />

</activity>
</parallel>
<parallel>

<activity id="andpar3_task">
<agent string="form.recipient" />
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3. ThebasicDTD

<form name="form" />
</activity>

</parallel>
</andpar>

</case>
<case name="sixth choice: orpar">

<orpar>
<parallel>

<activity id="orpar1_task">
<agent string="form.recipient" />
<form name="form" />

</activity>
</parallel>
<parallel>

<activity id="orpar2_task">
<agent string="form.recipient" />
<form name="form" />

</activity>
</parallel>
<parallel>

<activity id="orpar3_task">
<agent string="form.recipient" />
<form name="form" />

</activity>
</parallel>

</orpar>
</case>
<case name="eight choice: subprocesses">

<call id="subflow1">
<form name="form" />

</call>
</case>
<case name="nineth choice: goto (into the while)">

<goto label="in_while" />
</case>

</choice>
<exit condition="(form.finished = 1)" />

</loop>
</process>
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4 The extension model

4.1 The extension DTD

The extensionmechanismfollows the spirit of the formulation of Modular XHTML [1]
without introducingany unneededcomplexity.
Themainideais to leavethebasicXWDL DTD untouchedandtodefineaspecificextension
DTD whichwould includetheoriginal DTD like this:

<![ INCLUDE [
<!ENTITY % xwdl.mod SYSTEM "./xwdl.dtd">
%xwdl.mod;]]>

Beforetheinclusion,onewoulddefineanamefor theextensionlike this:

<!ENTITY % adonis.name "adonis">
<!ENTITY % adonis.pfx "%adonis.name;:">

Furtheranamespacefor theextensionis to bedefined:

<!ENTITY % xwdl.process.xmlns.extra ’xmlns:%adonis.name;
CDATA #FIXED "http://www.woanders.com"’>

Thexwdl.process.xmlns.extra entity wasincludedin theattributesfor theprocesselement
in the main xwdl.dtd file. By definingthe namespacehere,we canannotatethe specific
elementswith thenameprefix (adonisin thiscase).
Additional attributeswould be declaredvia standaloneattribute lists like in the follow-
ing example. We addan extra attribute to the elementif with an attribute namewhich is
prefiexed by the namespacein the extensionDTD. It is definedas implied, so it is not
mandatory

<!ENTITY % adonis.if.condition.qname "%adonis.pfx;condition">
<!ATTLIST if

%adonis.if.condition.qname; CDATA #IMPLIED
>
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4. Theextensionmodel

Changesin the elementstructureare implementedby defining the new elementsin the
extensionDTD andthenby definingthecorresponding. . . contententity from thexwdl.dtd
file. Theexampledeclaresa new elementadonis:followingProcesswith four attributesand
statesthenew contentmodelfor theactivity. Therebywe canusethenew elementwithin
activity elementsaftertheoriginal content(agentsandforms).
It is a requirement, that the original content of the elementslik e described in the
xwdl.dtd file is not altered but merely augmented.

<!ENTITY % adonis.followingProcess.qname "%adonis.pfx;followingProcess">
<!ELEMENT %adonis.followingProcess.qname; EMPTY>
<!ATTLIST %adonis.followingProcess.qname;

id CDATA #REQUIRED
name CDATA #IMPLIED
version CDATA #IMPLIED
gs CDATA #IMPLIED

>

<!ENTITY % xwdl.activity.content "(agent*,form*,%adonis.followingProcess.qname;*)" >

Systemstepscanbeextendedasfollows:

<!ENTITY % adonis.varout.qname "%adonis.pfx;varout">
<!ELEMENT %adonis.varout.qname; EMPTY>
<!ATTLIST %adonis.varout.qname;
task CDATA #REQUIRED
>
<!ENTITY % xwdl.system.content "(%adonis.varout.qname;)?">

Thewholeextensiondtd lookslike this:

<!ENTITY % adonis.name "adonis">
<!ENTITY % adonis.pfx "%adonis.name;:">
<!ENTITY % xwdl.process.xmlns.extra ’xmlns:%adonis.name; CDATA #FIXED "http://www.woanders.com"’>

<!ENTITY % adonis.if.condition.qname "%adonis.pfx;condition">
<!ATTLIST if

%adonis.if.condition.qname; CDATA #IMPLIED
>

<!ENTITY % adonis.followingProcess.qname "%adonis.pfx;followingProcess">
<!ELEMENT %adonis.followingProcess.qname; EMPTY>
<!ATTLIST %adonis.followingProcess.qname;

id CDATA #REQUIRED
name CDATA #IMPLIED
version CDATA #IMPLIED
gs CDATA #IMPLIED

>
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4. Theextensionmodel

<!ENTITY % adonis.varout.qname "%adonis.pfx;varout">
<!ELEMENT %adonis.varout.qname; EMPTY>
<!ATTLIST %adonis.varout.qname;
task CDATA #REQUIRED
>

<!ENTITY % xwdl.activity.content "(agent*,form*,%adonis.followingProcess.qname;*)" >

<!ENTITY % xwdl.system.content "(%adonis.varout.qname;)?">

<![ INCLUDE [
<!ENTITY % xwdl.mod SYSTEM "./xwdl.dtd">
%xwdl.mod;]]>

4.2 An Example

An extendedXDWL file usingtheabove extensiondtdcouldlook like this:
<?xmlversion="1.0"encoding="UTF-8"?><?xwdlextensionHandler="com.groiss.wf.xwdl.NullExtensionHandler"?>
<!DOCTYPEprocessSYSTEM"./conf/adonis.dtd"><processxmlns:xdwl=’http://www.groiss.com’
xmlns:adonis="http://www.woanders.com"

<?xml version="1.0" encoding="UTF-8"?>
<?xwdl extensionHandler="com.groiss.wf.xwdl.NullExtensionHandler"?>
<!DOCTYPE process SYSTEM "./conf/adonis.dtd">
<process xmlns:xdwl=’http://www.groiss.com’ xmlns:adonis="http://www.woanders.com"
id="all_things_x" version="1"
name="all control structures" description="Test the control structures"
application="default">
<forms>

<formdecl id="form" typ="Jobform" />
</forms>
<timing timeoutaction="none" maxtime="10" maxtimeunit="minutes">

<activity id="adm_task">
<agent string="all" />
<agent string="r" />
<form name="form" />

</activity>
</timing>
<label id="first" />
<activity id="start_task">

<agent string="all" />
<form name="form" />

</activity>
<loop>

<choice>
<case name="first choice: an if">
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4. Theextensionmodel

<if condition="(form.type = &quot;hw&quot;)" adonis:condition="ccccccccccc">
<then>

<activity id="hw_task">
<agent string="all" />
<form name="form" />
<adonis:followingProcess id="ididid" gs="gsgsgs"/>
<adonis:followingProcess id="ididid2" gs="gsgsgs2"/>

</activity>
</then>
<elsif condition="(form.type = &quot;sw&quot;)">

<then>
<activity id="swx_task" name="the name of this task">

<agent string="form.recipient" />
<form name="form" />

</activity>
</then>

</elsif>
<elsif condition="(form.type = &quot;adm&quot;)">

<then>
<activity id="adm_task">

<agent string="first:user" />
<form name="form" />

</activity>
</then>

</elsif>
<else>

<activity id="none_task">
<agent string="first:user" />
<form name="form" />

</activity>
</else>

</if>
</case>
<case name="second choice: a while">

<while condition="(form.type = &quot;hw&quot;)">
<activity id="while_task1">

<agent string="form.recipient" />
<form name="form" />

</activity>
<label id="in_while" />
<activity id="while_task2">

<agent string="form.recipient" />
<form name="form" />

</activity>
<activity id="while_task3">

<agent string="form.recipient" />
<form name="form" />
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4. Theextensionmodel

</activity>
</while>

</case>
<case name="third choice: a loop">

<loop>
<activity id="loop_task">

<agent string="form.recipient" />
<form name="form" />

</activity>
<exit condition="(form.type = &quot;hw&quot;)" />

</loop>
</case>
<case name="fourth choice: system steps">

<system methodcall="com.groiss.demo.SystemSteps.emptyMethod()">
<adonis:varout task="something"/>

</system>
<activity id="between_task">
<agent string="form.recipient" />
<form name="form" />

</activity>
<system methodcall="com.groiss.demo.SystemSteps.emptyMethod()" />
<system methodcall="com.groiss.demo.SystemSteps.emptyMethod()" />
<activity id="aftersys_task">
<agent string="form.recipient" />
<form name="form" />

</activity>
</case>
<case name="fifth choice: andpar">

<andpar>
<parallel>

<activity id="andpar1_task">
<agent string="form.recipient" />
<form name="form" />

</activity>
</parallel>
<parallel>

<activity id="andpar2_task">
<agent string="all" />
<form name="form" />

</activity>
</parallel>
<parallel>

<activity id="andpar3_task">
<agent string="form.recipient" />
<form name="form" />

</activity>
</parallel>
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4. Theextensionmodel

</andpar>
</case>
<case name="sixth choice: orpar">

<orpar>
<parallel>

<activity id="orpar1_task">
<agent string="form.recipient" />
<form name="form" />

</activity>
</parallel>
<parallel>

<activity id="orpar2_task">
<agent string="form.recipient" />
<form name="form" />

</activity>
</parallel>
<parallel>

<activity id="orpar3_task">
<agent string="form.recipient" />
<form name="form" />

</activity>
</parallel>

</orpar>
</case>
<case name="eight choice: subprocesses">

<call id="subflow1">
<form name="form" />

</call>
</case>
<case name="nineth choice: goto (into the while)">

<goto label="in_while" />
</case>

</choice>
<exit condition="(form.finished = 1)" />

</loop>
</process>
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5 Extension API

ParsingastandardXWDL-file without extensionsis doneby @enterpriseitself.
For thepropertreatmentof extensionattributesandextensionelements,wedefineacallback-
interface.Wewill usetheJDOM-API [2] for processing.

package com.groiss.wf.xwdl;
import org.jdom.Element;
import com.dec.avw.core.ProcessDefinition;
import com.dec.avw.core.Step;

public interface IExtensionHandler {
public void init();
public void handle(Element e, Step s, ProcessDefinition pd);

}

Call details:

� for extendedelements:whentheelementis recognized,processingof theJDOM-tree
of theelementis doneby thehandler. Thetreewalker in @enterprisewill never step
"into" suchasubtree.

� for extendedattributes: whenthe containingelementis recognized.The handleris
expectedto processtheextendedattributesandnothingelse.

TheextensionHandleris specifiedvia aprocessing-instruction in theXWDL-file:

<?xwdl extensionHandler="at.adonis.xwdl.ExtensionHandler"?>

The processinginstructionmustbe includedat the outermostdocumentlevel (beforethe
rootXML element).
For debuggingpurposes,a NullExtensionHandlercanbe specified. This handlerlogs its
callsto thesystemlog at log level 0.

<?xwdl extensionHandler="com.groiss.wf.xwdl.NullExtensionHandler"?>
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