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ABSTRACT

A critical success factor for information systems
is their ability to evolve as their environment
changes. There is compelling evidence that the
management of change in business policy can
have aprofound effect on an information system’s
ability to evolve effectively and efficiently. For
this to be successful, there is a need to represent
business rules from the early requirements stage,
expressed in user-understandable terms, to down-
stream system design components and maintain
these throughout the lifecycle of the system. Any
user-oriented changes could then be traced and if
necessary propagated fromrequirements to design
specifications and evaluated by both end-users
and developers about their impact on the system.
The BROOD approach, discussed in this article,
aims to provide seamless traceability between
requirements and system designs through the

modelling of business rules and the successive
transformations, using UML as the modelling
framework.

INTRODUCTION

The ubiquitous nature of information systems
and the increasing dependency of organizations,
government and society on such systems highlight
the importance of ensuring robustness in their
operation. At the same time rapid changes in the
environment of information systems places an
increasing emphasis on the ability of these systems
to evolve according to emerging requirements. A
large proportion of a total systems’ lifecycle cost
is devoted to introducing new requirements, and
removing or changing existing system functional-
ity (Grubb & Takang, 2003). Software evolution
therefore is considered as a key challenge in the
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development and maintenance of information
systems (Erlikh, 2000).

In recent years there has been an increasing
interest of the IS community in business rules,
which has resulted in dedicated rule-centric
modeling frameworks and methodologies (Ross
& Lam, 1999; Zaniolo et al., 1997), international
initiatives for the investigation of business rules’
role in the context of knowledge management
(Hay & Healy, 1997), conferences, workshops and
tutorials (Mens, Wuyts, Bontridder, & Grijseels,
1998), and rule-centric rule management tools and
application development support environments
(e.g., Blaze Advisor Builder, BRS RuleTrack,
Business Rule Studio, Haley Technologies, ILOG
Rules, Platinum Aion, Usoft Developerand Visual
Rule Studio). Whilst these efforts make significant
contributions in their own right, a key challenge
remains unanswered namely the linking of busi-
ness rules specifications to software designs.

The aim of the BROOD (business rules-driven
object oriented design) approach is to address the
issue of software evolution from both require-
ments and design perspectives. This confluence
should provide a seamless and traceable facility
that arguably should bring about a more effec-
tive way of dealing with software evolution, by
aligning changes of the information system to
changes in its environment. BROOD adopts as its
methodological paradigm that of object orientation
with UML as its underlying graphical language.
It augments UML by explicitly considering busi-
nessrules as an integral part of an object-oriented
development effort. To this end BROOD aims:

i.  Toexplicitly model business rules in a man-
ner understandable to end-user stakehold-
ers.

ii.  To map these to formal descriptions ame-
nable to automation and analysis.

iii. Toprovide guidelines on the deployment of
business rules in the development process.

iv.  To provide guidelines on the evolution of
requirements and related design specifica-
tions.

The article is organized as follows. Section
2 discusses the background to business rules
modeling. Section 3 introduces the motivation
for BROOD. Section 4 introduces the BROOD
metamodel as the foundation for modeling busi-
nessrules. Section 5 discusses the mannerin which
business rules are linked to design components via
the concept of ‘rule phrase.” The BROOD process
is detailed in section 6. The BROOD approach is
supported by an automated tool and this is briefly
discussed in Section 7. The article concludes with
an overview of BROOD, observations on its use
on a large application and comparisons with
traditional approaches.

The language details for business rules
definition are given in appendix A. The BROOD
approach is demonstrated through an industrial
application which is described in appendix B.
This application had originally been developed
using a traditional approach. Therefore, it proved
useful notonly as ameans of providing a practical
grounding on BROOD but also on comparing and
contrasting the use of BROOD with a traditional
development effort.

BUSINESS RULES MODELLING

The motivation of BROOD is to provide adevelop-
ment environment whereby the business analysis
and system design domains are supported by
business rules modeling with the specific aim to
facilitating more effective software evolution.

The term “business rule” has been used by
different authors in different ways. For example,
in (Rosca, Greenspan, Feblowitz, & Wild, 1997),
business rules are:

statements of goals, policies, or constraints on an
enterprise s way of doing business.

In (Herbst, 1996a), they are defined as:

statements about how the business is done, i.e.
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