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ABSTRACT
Service-oriented development offers a novel architectural approach that addresses crucial characteristics of modern business
process development such as dynamic evolution, intra- and interenterprise cooperation, and distribution/mobility. In previous papers, we have shown how the mechanisms that regulate the relationships, functioning and cooperation of business activities in
such architectural models can be externalised from business rules
in terms of connectors that can be superposed dynamically on
stable core business entities. That is to say, we focused on what,
in the literature, has been called the “service composition layer” of
service-oriented architectures or, for short, their “composition
logic”. Our emphasis in this paper is on the distribution aspects:
we show how a corresponding “distribution logic” can be defined
in terms of another set of architectural primitives that address the
way business rules depend on “locations”. These primitives address what are sometimes called “business channels” (ATMs,
PDAs, Pay-TV, Internet, inter alia) as offered in typical contemporary ICT-infrastructures with substantial added-value to business processes. We argue that interacting (core) business entities
located at or endowed with such ICT capabilities should be modelled in a way that separates the composition from the distribution
logic so that business interactions can be understood and evolved
in a location-transparent way. Our approach is based on a
mathematical model that we have recently developed for modelling context-aware interactions. An example from banking is used
for illustrating its applicability.

Categories and Subject Descriptors
D.1.3 [Concurrent Programming]: Distributed Programming,
Parallel programming. D.2.11 [Software Architectures]: Languages – connectors; F.1.2 [Modes of Computation]: Interactive
and reactive computation.

General Terms
Design, Languages, Verification.
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1. INTRODUCTION
Modern business processes are becoming more and more complex, reflecting the increasing dependency of the economy, and
the functioning of the society as a whole, on intricate and volatile
intra- and inter- organisational cooperation. On the other hand,
business operations are relying more and more on day-to-day
advances in Information and (wired/wireless) Communication
Technology (ICT). In order to remain competitive, respond to
market pressure and attract more customers, companies are
pressed to provide ever more sophisticated added-value services.

For instance, banks are continuously creating new services or
updating existing ones to match the expectations and profiles of
their customers, while at the same time supporting more and more
advanced channels for day-to-day banking such as ATM, Internet,
PDA, Pay-TV, inter alia [23].
This tension between complexity and agility is raising new challenges on the way software needs to support business information
systems. It is clear that these challenges transcend by far the capabilities of the software engineering techniques that have been
traditionally used for business process development. This is why
most business designers are looking for new solutions around
workflows [1] and, more recently, web services [34]. As a result,
significant standards, techniques and models have been advanced
in both directions for modelling and enacting business processes.
However, we argue that the operational character of these approaches (even when supported by mathematical models like BizTalk [8,24]) makes it very hard to tackle all the above features
adequately. Although it is widely accepted that abstraction and
rigor are the preponderant means for tackling levels of multidimensional complexity, addressing these requirements equally
and coherently, as their nature and expected added-value determine, requires a more declarative approach and semantic modelling primitives that work at a level of abstraction in which the
different dimensions can be integrated and reasoned about.
More specifically, on the one hand, current standards lack rich
mechanisms like service negotiation, contracting and service
communication and coordination as required for flexibility and
dynamic adaptation and evolution [7] in cross-organisational processes. In addition, despite some progress in semi-automatic
derivation of service-oriented business processes from informal
business rules [26], the relationship between business rules, their
evolution and web-services in general remains largely unexplored.
On the other hand, proposals based on Web services experience
serious difficulties in addressing location-awareness as an essential business concern for dealing with multi-channels provided by
present day's technology. Web services can be programmed in
ways that respond to the need for businesses to operate in different
platforms and through different channels (say, banking at an
ATM, across the internet, or through a PDA/mobile phone), but
Service Description Languages do not provide abstraction mechanisms for modelling the underlying distribution logic and the way
it adheres and enforces given business policies.
The purpose of this paper is to put forward a set of primitives
through which distribution concerns can be addressed in serviceoriented business modelling. We do so by extending the approach
that we have put forward in [6] for addressing the composition
logic, i.e. “the way composite services can be constructed for
defining processes or workflows that interact with sets of Web
Services to achieve certain goals” [11,32].

