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Abstract. BPEL4WS (Business Process Execution Language for Web Services) is a

process modeling language for representing compositional workflow structures that
coordinate elementary Web service invocations. Nonetheless, a major problem in
BPEL4WS modeling is that the language does not support generic definition of work-

flows. The importance of generic workflow definitions relies on describing increas-

ingly complex forms of recurring situations abstracted from the various stages of
business collaboration. In this paper, the problem of defining and instantiating ge-
neric BPEL4WS workflows is addressed by using ADM, an active deductive model

for XML database management. The ADM management system extends the
BPEL4WS workflow engine with an inference engine to develop a rational behavior
hidden in the Web services provided. Among the salient contributions of this work,

the brokering architecture developed so far comprises a business agency, a repository

of workflow patterns of interaction describing common business practices that can be
instantiated with appropriate business partners.

1 Introduction

Web services are emerging as a suitable approach to support business collaboration.

Web services are standardized mechanisms for integrating applications based on an
open programming interface capable of being described and discovered as XML

documents. Once deployed, Web services can be invoked by application programs or

other Web services leading to the definition of composite Web services. Composi-

tional languages and models provide the means to describe workflow structures to

coordinate Web service invocations. An important compositional language is Busi-

ness Process Execution Language for Web Services (BPEL4WS) that orchestrates
diverse applications to conduct a business process [2]. As other compositional lan-

guages, BPEL4WS provides the means to specify the order in which the services are

to be combined as indicated by a composition schema. Therefore the schema can be

seen as a kind of program written in a programming language. Nonetheless,
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Nonetheless, the purpose of composition of Web services contrasts with coordination
protocols. Coordination protocols, similar to speech acts communication of multi
agent systems, makes possible for agents to synchronize their exchange of messages.
Conversation compliant with a coordination protocol are supported by conversation
controllers, whose purpose is not to execute any business logic, but to control mes-

sages to internal objects and to verify protocol compliance. The coordination protocol
imposes requirements on how the composition is to take place, since the order in
which are invoked has to be compliant with the protocol definition. In comparison,
the composition logic determines the conversation that a composite service is able to
execute.

5 Related Works

In [10] a far different solution to the problem addressed in this paper is proposed.
Executable BPEL4WS documents are not created from a repository of templates.
Instead, a dynamic binder and invoker module communicates with a generic Web

service proxy to dynamically bind external Web services. Despite the elegance of this
solution, the generic Web service proxy becomes a bottleneck because it coordinates

all kind of interactions occurring in the business process, from finding suitable candi-
date services to binding compatible services and invoking them. In comparison, our
approach produces separate workflows that run independently and more efficiently
from each other without recurring to a central invoker. In [11] mechanisms for dy-
namically discovering Web services using semantic extensions to UDDI are sug-

gested. In [12] a different approach is presented. They semi automatically generate
process composition by using semantic capabilities of Web services. Finally, in [13]
another approach is presented combining Semantic Web technology and BPEL4WS
to achieve dynamic binding. In comparison to all these approaches, we have not con-
sidered any form of semantic matching to automatically select the suitable service
required. We believe that the use of the rational aspects of ADM can provide a solu-

tion for reasoning about the semantic matching of web services.

6 Conclusions

In this paper we have discussed the need for automating the process of binding dy-
namically business partner information into a workflow template. As a solution to this

problem we have proposed a repository of generic business process definitions using
the ADM system. These business processes are widely used in commercial organiza-

tions to achieve particular business targets. A simple and uniform model for active

and deductive XML databases has been proposed in this paper. The ADM language
extends the XML language by introducing logical variables, logical procedures and
ECA rules. An experimental distributed system with layered architecture has been
implemented that maintains the openness of the XML data by keeping apart the lan-
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guage extensions. As future work, we plan to develop some support for the execution

of BPEL4WS workflows.
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