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ABSTRACT
A (business) protocol is a modular, public specification of an interaction among different roles that achieves a desired purpose. We
model protocols in terms of the commitments of the participating
roles. Commitments enable reasoning about actions, thus allowing the participants to comply with protocols while acting flexibly to exploit opportunities and handle exceptions. A policy is a
(typically private) rule-based description of a participant’s business
logic that controls how it participates in a protocol. We propose that
a business process be conceptualized as a cohesive set of protocols,
and be enacted by agents playing specified roles in the protocols in
which they participate. The agents would respect the given protocols while adhering to their local policies.
We propose OWL-P, a language for specifying protocols, and
implement it using a multiagent architecture. We compile OWL-P
specifications of protocols into skeletons for each role. Each skeleton corresponds to a set of rules with place-holders for policies.
Developing an agent involves using the rules for its intended roles
and supplying the necessary policies.
The key benefits of this approach are (1) a separation of concerns
between protocols and policies in contrast to traditional monolithic
approaches; (2) reusability of protocol specifications based on design abstractions such as specialization and aggregation; and (3)
flexibility of enactment of processes in a manner that respects local
policies while adapting continually.
This paper develops further results on a programming methodology through which agents can be implemented to realize desired
processes. This methodology includes design patterns that ensure
that agents built according to those patterns will be guaranteed to
be compliant to the stated protocols.
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1. INTRODUCTION
Business processes typically span multiple business partners that
are autonomous, and heterogeneous. Business processes involve
complex patterns of interactions between the partners. These interactions are organized in the form of business protocols. In the
past, business relationships were preconfigured and processes were
customized and implemented to suit the partners, as in the Electronic Document Interchange (EDI) approach. However, the EDI
approach is not conducive to the development of open business processes where partner relationships are developed on the fly. The
autonomous and heterogeneous nature of participants poses difficult challenges to the development of such open business processes.
This paper presents an approach of developing business processes
(for open systems) based on the interaction protocols used and the
policies of the partners.
Conceptually, a business process has two important elements,
protocols that the partners use to interact, and business policies
that drive the partners’ enactment of the protocols. Protocols are
specifications of interactions and represent the public part of the
business process; for the process to be carried out effectively, the
partners must adhere to the protocols. By contrast, policies are local to the partners; they capture the internal reasoning of partners.
Protocols and policies are related in that a partner’s policies drive
the execution of the protocols it is participating in. For example,
when a protocol allows a participant to choose from multiple actions (messages), the local policy of the participant decides which
one to take. Similarly, policies also help decide the contents of the
messages sent, and the processing of the messages received. The
overall business process is realized as a result of the protocols between the partners.
Flexibility is an important consideration for business processes
in open settings. Exceptions and opportunities routinely arise during the course of interactions in such settings. A business process
will be flexible if the constituent protocols are flexible. Traditional
specifications of protocols such as FSMs and Petri Nets specify a
rigid sequences of interactions and lack a high-level semantics. A
cornerstone of our approach is the use of commitments to give a
declarative semantics to protocols [Yolum and Singh, 2002a]. A
commitment is a directed obligation from one partner to another
for achieving or maintaining a specified condition. Business pro-

