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INTRODUCTION

BusinessProcess Reengineering (BPR) isdefined as“the
fundamental rethinking and radical redesign of business
processes to achieve significant improvements of the
performances, such as cost, quality, service, and speed”
(Hammer & Champy, 1993). Most BPR projects aim at
converting business organisations from hierarchical
centralised structures to networked decentralised busi-
nessunitscooperating with one another. Thisconversion
isassuming astrategicrelevance asthelnternet ischang-
ing radically business processes, not only because they
are purposely reengineered, but al so becausethe I nternet
and theinformation and communi cation technology, offer
more convenient meansof fulfilling their requirement.

Current business processes have been profoundly
fitted to the available software. The technologies in-
volved in process execution impact the way businesses
are conceived and conducted. Abstractly, BPR should
entail discarding the existing and legacy systems to
develop new software systems that meet the new busi-
ness needs. This is superficially attractive and human
appealing. However, legacy systems cannot be simply
discarded because they are crucial systems to the busi-
ness they support and encapsul ate agreat deal of knowl-
edgeand expertiseof theapplicationdomain. Thisentails
that even the development of a new replacement system
may haveto rely on knowledge which is encapsulated in
the old system. In summary, existing systems are the
result of large investments and represent a patrimony to
be salvaged. Therefore, to satisfy the goals of a BPR
project, it is necessary to work intensively to search a
trade-off between the constraints of existing legacy sys-
tems and the opportune BPR strategy.

In this article, we discuss a strategy for migrating
business processes and the supporting legacy systems
to Web-centric architecture. The overall strategy com-
prises modelling the existing business processes and
assessing the business and quality value of the support-
ing software systems. Thisisfollowed by themigration of
the legacy systems, which can be in turn enacted with

different strategies. The initial step consists of under-
standing and modelling the business processes together
with the involved documents and software systems. The
analysis of the existing processes is required to get an
inventory of the activity performed, compare them with
best practices, and redesign and/or reengineer them. Our
overall approach is discussed in details in references
(Aversano, Canfora, De Lucia, & Stefanucci, 20023,
Canfora, De Lucia, & Gallucci, 2002b), together with
experience concerned with their applications. The final
phase related to legacy system analysis and assessment
isdiscussedindetailsin Aversano, Canfora, and DelL ucia
(2003) and briefly presented here.

BACKGROUND

Legacy systemsare*large software systemsthat wedon'’t
know how to cope with but that are vital to our organiza-
tion” (Bennett, 1995). There are a number of options
availablein managing legacy systems. Typical solutions
include: discarding the legacy system and building a
replacement system; freezing the system and using it as
a component of a new larger system; modifying the
systemto giveit another lease of life. Modifications may
rangefromasimplification of thesystem (reduction of size
and complexity) to preventive maintenance
(redocumentation, restructuring, and reengineering) or
evento extraordinary processes of adaptive maintenance
(interfacemodification, wrapping, and migration) (Pigoski,
1997; DeL ucia, Fasolino, & Pompella, 2001).

Several authors have identified possible alternatives
for dealing with legacy systems and have proposed deci-
sion frameworks to select among the alternatives. In
general, decisionframeworksrequirethat alegacy system
be assessed from two points of views: a business dimen-
sion and a technical dimension (Bennett, Ramage, &
Munro, 1999; De Luciaet al., 2001; Sneed, 1995). This
information measures the complexity of the business
processes and administrative rules that a system, or
system’ s component, implements and their relevance to
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Figure 1: A decisional framework
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achievebusinesscompetitiveness. Thetechnical value of
alegacy system can be assessed through different quality
attributes, such as the obsolescence of the hardware/
software platforms, the level of decomposability, the
maintainability, and the deterioration (De Lucia et al.,
2001).

We assess the technical quality of alegacy system by
considering the obsolescence and the decomposability
level. In particular, we focus on making decisions on the
actions to perform as a consequence of a BPR project
aimed at taking advantage of the Internet. Weassumethat
the obsolescence of the system is high, and therefore,
extraordinary maintenanceisrequired. Accordingly, the
decision about the particular type of intervention to take
will be made based on the decomposability and business
value of the system.

Two different kinds of decomposability can be con-
sidered:

. vertical decomposability, which refers to the pos-
sibility of decomposing a system into major archi-
tectural layers;

. horizontal decomposability, which accounts for
thepossibility of decomposing alegacy systeminto
independent and cooperating businesscomponents.

In particular, concerning the vertical decomposabil-
ity, Brodie and Stonebaker (1995) refer that a software
system can be considered as having three types of com-
ponents: interface components, application logic com-
ponents, and database components. Depending on how
separated and well identified are these components, the
architecture of a legacy system can be decomposable,
semidecomposable, or nhondecomposable. In a decom-
posable system, the application logic components are
independent of each other and interact with the database
components and system interfaces. In a
semidecomposable system, only interfaces are separate
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modul es, while application logic components and data-
base services are not separated. A nondecomposable
system is a black box with no separated components.

Figure 1 showsadecisional framework that takesinto
account the considerations described previously. The
decision about the intervention to take on the legacy
systemwith ahigh businessvalueismainly driven by the
vertical decomposability of the system. If the vertical
decomposability value is sufficiently high, that is, the
system is decomposable or semidecomposable in the
Brodie and Stonebaker terminology, the best strategy is
a short term migration of the system, achieved through
wrapping the application logic and/or data management
functions (that define the server tier) and reengineering/
redeveloping the user interface to a Web-centric style.
This strategy represents a good alternative also in the
case of a nondecomposable system, provided that the
costs and risks of its decomposition are affordable
(Canfora, DelL ucia, & Di Lucca, 1999; Sneed, 1995). If the
decomposability level of a system with high business
valueistoo low, the completereengineering / redevel op-
ment alternative hasto be preferred, asthelegacy system
can still be used.

For legacy systems with a low business value, the
decisionabout theinterventiontotakeismainly driven by
the horizontal decomposability. In particular, if the hori-
zontal decomposability valueishigh, itispossibleto use
again the framework in Figure 1 to make different deci-
sions for the different business components. This pro-
videsthebasisfor acomponent based incremental migra-
tion of the legacy system. Whenever both the business
value and thedecomposability of alegacy systemarelow,
the only possible option is elimination/replacement. In-
deed, inthiscase, there are no adequate business precon-
ditions to evolve the existing system.

The migration of alegacy system entails the reuse of
the system components while moving the system toward
newer and moremoderntechnology infrastructure. Brodie
and Stonebraker (1995) proposeanincremental approach,
named Chicken Little, to migrate a legacy information
system using gateways. A different approach proposed
by Wu et al. (1997) isthe Butterfly methodology, which
eliminatesthe needsof accessing boththelegacy and new
database during the migration process, thus avoiding the
complexity induced by the introduction of gateways to
maintain the consistency of thedata. Both the methodol o-
giesaim at migrating alegacy system mainly based onits
vertical decomposability.

Migration strategies have also been proposed that
takeinto account the horizontal decomposability. Canfora
etal. (1999) and Serrano, Montesde Oca, and Carter (1999)
present two strategiesfor incrementally migrating legacy
systemsto object-oriented platforms. Themain difference
isinthe method adopted for identifying objectsin proce-
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