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ABSTRACT
An abstract business process contains a description the pro-
tocol that a business process engages in without revealing
the internal computation of the process. This description
provides the information necessary to compose the process
with other Web services. BPEL supports this by provid-
ing distinct dialects for specifying abstract and executable
processes. Unfortunately, BPEL does not prevent complex
computations from being included in an abstract process.
This complicates the protocol description, unnecessarily re-
veals implementation details, and makes it difficult to ana-
lyze correctness.

We propose some restrictions on the data manipulation
constructs that can be used in an abstract BPEL process.
The restrictions permit a full description of a protocol while
hiding computation. A restricted abstract process can eas-
ily be converted into an abstract BPEL process or expanded
into an executable BPEL process. Based on these restric-
tions we propose a formal model for a business process and
use it as the basis of an algorithm for demonstrating the
correctness of a protocol described by a restricted abstract
process. We then sketch an algorithm for synthesizing a pro-
tocol based on a formal specification of its outcome and the
tasks available for its construction.

Categories and Subject Descriptors
F.3.1 [Theory of Computation]: Logics and Meanings
of Programs—Specifying and Verifying and Reasoning about
Programs

General Terms
Languages, Theory
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1. INTRODUCTION
Web service technologies provide a standard platform based

on which heterogeneous software applications can be inte-
grated over the Internet. As the service interface definition
and message exchange protocols (e.g., SOAP, WSDL) ma-
ture, more and more business processes will be constructed
as Web service orchestrations based on a service oriented
architecture. Standards have been proposed on specifying
a business process by defining the data and control flows
among its composite Web services [18, 7, 26, 3, 11]. Many
such standards focus on the specification of an executable
process. However, several standards, such as BPEL [11] and
WSCI[3], also support the idea of defining an abstract pro-
cess. An abstract process serves as an interface definition
that describes the messages and the protocol that a busi-
ness process engages in, but hides implementation details.
The concept of an abstract process is important because
it describes the protocol used by the process to commu-
nicate with other Web services. Hence it can be used to
construct other Web services which communicate with the
process without revealing the internal organization of the
process.

BPEL provides mechanisms for specifying the control flow
logic of a business process. In addition, it also provides the
data manipulation facilities necessary to describe the com-
putation performed by an executable process. However, the
data manipulation facilities are available to abstract pro-
cesses as well, since they must be used in describing certain
aspects of control flow (e.g., loop counters). Unfortunately,
this makes it possible to include computation details in an
abstract process. An abstract process containing compu-
tation details unnecessarily reveals its internal implementa-
tion, thus violating its purpose as an interface definition.
In addition, the behavior of the process will be difficult to
understand, and as a result it is harder to implement com-
patible services which work correctly with it. [4] points out
that the most essential aspect of a process specification is
its flow control perspective, and the operational perspective,
such as data manipulation, is only ancillary. In addition,
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