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From BPEL4WS Process Model to Full OWL-S Ontology

Abstract

BPEL4WS is one of the most utilized business process development languages. It can be used to develop
executable business processes as a combination of Web Services interactions in a specific sequence
called process flow. But still BPEL4WS lacks sufficient representation of business process semantics
required for business processes automation. On the other hand OWL-S (OWL for Web Services) is
designed to present such kind of semantic information. There exists similarity in the conceptual model of
OWL-S and BPEL4WS that can be used to overcome this lack of semantics in BEPL4WS by mapping the
BPEL4WS process model to the OWL-S ontology. The mapped OWL-S service can be dynamically
discovered, composed and invoked on the basis of matching semantics. Such a process of mapping
syntax based Web Services composition in the form of BPEL process model to Semantic Web Services
composition in the form of OWL-S composite service can also enable automation of BPEL processes as
OWL-S services by applying Al planning techniques. In this paper we present a mapping strategy and a
mapping tool that can be used to map BPEL processes to the OWL-S suite of ontologies.
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ABSTRACT

BPEL4AWS is one of the most utilized business proces
development languages. It can be used to develeputable
business processes as a combination of Web Serutegactions
in a specific sequence called process flow. But BREL4WS
lacks sufficient representation of business processiantics
required for business processes automation. Orotther hand
OWL-S (OWL for Web Services) is designed to presamth
kind of semantic information. There exists simifarin the
conceptual model of OWL-S and BPEL4WS that can $eduo
overcome this lack of semantics in BEPLAWS by magphe
BPEL4WS process model to the OWL-S ontology. Thepped
OWL-S service can be dynamically discovered, coragoand
invoked on the basis of matching semantics. Suphoaess of
mapping syntax based Web Services compositionarfdtm of
BPEL process model to Semantic Web Services comiposh
the form of OWL-S composite service can also enabtemation
of BPEL processes as OWL-S services by applyinglahning
techniques. In this paper we present a mappindestraand a
mapping tool that can be used to map BPEL proceksdise
OWL-S suite of ontologies.
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Business $&oce

1. INTRODUCTION

Different workflow languages specially Business dess
Execution Language for Web Services (BPEL4AWS) Ed Web
Services in a more meaningful way by combining Vielvices
functionality in a specific sequence to perform eata@in task.
Even though BPEL has good process modeling cafiabiliits
semantic limitations are a hurdle in business E®eaitomation.
OWL-S (OWL ontology for Web Services) [2], aims meake
Web Services descriptions more computer-interptetathus
enabling automation of a variety of tasks includiigb Service
discovery, invocation, and composition. Therefongapping a
BPEL process to an OWL-S service can help to au®ma
business processes on the basis of semantic irformzovided
by the OWL-S ontology.

Our work (an improvement and extension to [3]) pre¢s a
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mapping strategy and its prototypical implementatis mapping
tool' (BPELAWS20WL-S) that can be used to map BEPL4WS
processes to the complete OWL-S suite of ontolodiee whole
mapping process uses the OWL-S API [4] on its badkéor
writing the OWL-S ontology for resulting OWL-S Saw.

2. Mapping Specifications

BPEL has two kinds of activities, primitive actieis and
structured activities. BPEL primitive activitieseamapped to the
OWL-S Perform control construct to perform the relevant atomic
process. Also, if a primitive activity is an inpotput (I/O)
activity (working as BPEL process interface) thbis tactivity is
used to create therofile of the resulting OWL-S service. BPEL
structured activities are mapped to relevant OWkedtrol
constructs as shown in fiaure 1.
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BPELAWS fuctivity
e
Primitive o - .
Activities . SLtomic Frocess (Perform)
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= Flowr S et + Split
* Swrtch (Clase) .o lf.......... et * Sequence (IfThenElse)
= While ... et * BepeatWhile

Fig.1. Overview of mapping specifications.

« BPEL Process Mapping to OWL-S Process Model:
BPEL executable processes are mapped to OWL-S atand
composite processes within tReocess Model ontology. Also, to
keep the mapping complexities within limitations
synchronization between process components isupgosted in
this version.

» Atomic Processes: Operations supported by partner
services (WSDL services) can be used to performesspecific
task in a single step. Like an operation suppotigca Web
Service, an atomic process in OWL-S is a process tan
perform some action in a single step. ThereforengarWeb

'htt p: // bpel 4ws2ow s. sour cef or ge. net /




Services (WSDL Services) are parsed and an atomucegs
(with Profile, Process Modd and Grounding) is created for each
supported operation.

«  Primitive Activities and Atomic Processes. The Perform
control construct in OWL-S is used to perform amndt process,
while BPEL has primitive activities (e.dreceive, Invoke and
Reply) that can be used to perform some specific opsrati a
single step. Therefore, BPEL primitive activitia® anapped to

OWL-S Perform control construct to perform the relevant atomic

process.

« Structured Activitiess BPEL structured activities are
mapped to OWL-S control
composite process. Fig.1 shows the mapping of BREictured
activities to OWL-S control constructs.

- Data Flow: Mapping of assignment activity that is used

between two primitive activities, results in theation of data
flow between the corresponding atomic processes.

« Profilee A BPEL process can have one or more primitive

activities, which act as an interface to commumicaith the
BPEL process. Therefore, among these primitive vidiets
options, the input message of the fiRgteive primitive activity
receiving a message from the outer world is defiagdn input
for the OWL-S composite process. If Receive activity has

correspondingReply activity then the message variable of this

Reply activity is used to set the output of the OWL-$nposite
process. If &Receive activity has no correspondiriRgply activity
then, the first primitive activity (e.g. the firdhvoke activity
sending some message to outer world) is taken asugyut
activity to define the output of the OWL-S compesjirocess.
Also, a primitive activity is declared as an Inguttput (1/O)
activity if the BPEL's corresponding WSDL file supps its port
type and operation. These input and output messagessed to
create theProfile of the resulting OWL-S service. Thsofileis
used to present the semantically enriched sendpahilities by
annotating input and output parameters Bfofile with
ontological concepts.

+  Grounding: The grounding of the mapped OWL-S service

specifies the location of the grounding of eachratoprocess
(created during the mapping as discussed abovejo@®se, the
mapping is not able to define the XSL transformatifor
complex messages. Web Services Description Langivd§&L)
service, being an XML format for describing netwaekrvices is
described in the grounding of each atomic processmte access
to the original implementation of the WSDL service.

3. User Interface

The BPEL4WS20WL-S mapping tool provides an easyide
interface (fig.2) employing menus and buttons tofgren the
mapping process. The mapping process includesirgeatnew
project, adding input BPEL and WSDL files, valiatithe input
files, building the project (to create object viefvinput files)
and finally mapping the project. The resulting OWLlentology
files can be viewed in the project explorer (uppght window)
and the contents of these files can be seen inrdpftevindow
of the tool. The lower left window acts as an otitpindow to
see the output of different mapping actions. Theeloright

constructs within an OWL-S

window is an object explorer, which gives an objéetv of the
input files.

4. Concluson and Future Work

OWL-S is not as mature as BPEL. For example, edprivs of
BPEL activities likeAssignment, Fault Handler, terminate etc.

are not available in OWL-S for direct mapping fr@®®EL to

OWL-S. Also, users need to annotate Bnefile of the resulting
OWL-S service with their domain ontologies. Therefananual
changes are required in the areas where the mappiogly

partially supported or information needs to be adg the user.
Such manual changes are a time consuming and cortgi&

and require a user to be an expert of OWL-S. Sbisistage our
BPEL4WS20WL-S tool
upcoming versions of the related technologies. Haurhore, a
tool is needed that can be used to develop donmoiagies and
an editor which helps in editing the resulting O\&Lentology
with these domain ontologies more easily, ideatlyai visual
environment. Protégé with its plugin, OWL-S Editir,an ideal
basis to achieve this goal. Hence, we are worlingnprove our
tool, and to make it available as a BPEL4AWS20WLxtpart

plug-in for Protégé with OWL-S Editor, so that theapped
OWL-S services can be directly imported in the O®/IEditor
tab and can thus be edited in a visual environment.

Fig.2. Overview of BPELAWS20WL-S mapping tool irisee.
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