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INTRODUCTION

Reusability in the everyday life is the capacity of using
existing objects or even concepts again in the same or
other contexts. When applied to information systems
reusability is the capability of using the same parts of an
application in other applications or in other contexts. As
defined by IEEE (IEEE, 1990), reusability is the degree to
which a software module or other work product can be
used in more than one computing program or software
system. Although rapid application development envi-
ronments such as MS Visual NET™ (Visual .NET, 2005)
and Delphi™(Borland Delphi, 2005) have to some extent
employed reusability of components to aid the fast
implementation of software applications, the extent to
which existing objects can be used again in the imple-
mentation of new software systems is usually limited to
basic building blocks of the interface. One problem that
hinders reusability of larger building blocks is the fact
that once a component which encompasses a number of
objects is built it also encapsulates algorithms (sets of
well-defined instructions that perform a task) in the form
of code that define the functioning of the component.
Tight coupling between the program logic and the pro-
gram code makes portability of the component between
applications difficult, when even small modifications in
the program logic are required. A second problem that
hinders reusability is that even when the same compo-
nent can be directly used between applications, recog-
nizing that such a component exists and retrieving it, is
not an easy task.

Reusability plays an important role in software de-
velopment industry. If a set of well-defined components
isavailable, valuable resources can be saved by utilizing
again these components. As Rich Seely observes (2003)
“as part of that cost-saving message, Gartner recom-
mends vendors and consultants focus on reusability of
Web services applications and components.”

BACKGROUND

Electronic government is an area where a lot of develop-
ment effort is lately devoted to. Electronic government
aims to promote the use of electronic means, mainly
electronic services to facilitate communication and inter-
action between civilians or businesses and the govern-
ment. According to the European Commission (European
Commission, 2000) “transaction services, such as elec-
tronic forms, are perceived as the future of electronic
government.”

An electronic transaction service is usually the elec-
tronic counterpart of an existing service, implementing
the business process logic involving the filling and sub-
mission of forms containing the necessary data, the pro-
cessing of these dataaccording to rules derived from laws
andregulations and finally the return of areply to the user.

In order to implement transactional electronic ser-
vices, the collaboration between a number of experts is
required. To this end, reusability can help by minimizing
the effort needed for developing online transactional
services. Electronic government offers a prominent area
for the application of reusability since services offered to
citizens from the same or different public authorities have
common parts that could be reused between their elec-
tronic counterparts. However, in order to have effective
reuse of components the two main problems previously
described have to be solved. Back in 1995, Dusik and
Katwijk (1995) identified the importance of a software
development environment in which reuse, in various
forms, would be an integrated element. As Gall, Jazayeri,
and Klosch (1995) noted, the goal for reusability should
be to create a software development process based on the
“use” rather than the “reuse” of standard components.
The approach used during the SmartGov project (2001)
involved the design and implementation of an e-service
development environment that would enable developers
and domain experts to use components that they or other
users had created to create their own transaction services.
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Figure 1. Introducing the reusable component repository
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SMARTGOV APPROACH

In contrast to simple information services, transaction
services allow users to submit their data and in response,
the public administration performs a service such as the
issuing of a certificate or the tax clearance. Transaction
services allow the user to perform common services online,
implementing thus one of the main objectives of the
electronic government, namely the facilitation of the inter-
action between civilians and businesses with the public
authorities.

To be able to implement reusability effectively, one
has to start by decomposing a transaction service to its
basic building elements. In the first level, an electronic
service consists of a number of forms the user is required
to fill in. In the case of short documents, one form may be
enough, where for lengthy documents, more than one
form may be necessary. A form itself may comprise of
several areas, and each area commonly contains indi-
vidual fields, which are conceptually interrelated. The
term field denotes the equivalent of a paper form field,
which in the electronic service may be implemented as text
input field, selection list, radio button group, etc.

Forexample, in a tax return form, distinct areas may be
dedicated to collecting data regarding the taxpayer’s
personal details, income, and expenditures. Form fields
are the individual elements that citizens need to fill in,
either by direct typing of data in the area pertaining to the
field (e.g., typing /3765 in the input area of the Zip code
field) or by selecting one of the available field options
(e.g., Yes or No for the Do you own the house you live in?
field). Fields usually come complete with /abels (i.e.,
descriptions of their purpose on the form). In some cases,
the number of fields needed for some purpose cannot be
predetermined. As Shaw pointed out (1995), 90% of most
applications code goes into system or administrative
code, like user interface code and back-end processing.
Thus, reusability of objects combining the visual part of
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the field and the inherent processing logic is crucial.
Objects greatly increase software reusability and simplify
the software development process (Fan, Stallaert, &
Whinston, 2000).

As noted earlier for a reusability approach to be
effective two issues have to be tackled: the tight coupling
between the logic and the program code (i.e., between
what we aim to achieve and the code that implements it)
and the implementation of suitable mechanisms for re-
trieving components. The first issue can be solved by
providing facilities to customize components without the
need for completely rewriting the program code while the
second can be solved by offering mechanisms for locating
components pertinent to the tasks at hand and mecha-
nisms for publicizing components to other user.

To facilitate these tasks, a reusable component re-
positoryis introduced, complemented with tools enabling
users to browse, query, populate, and customize its con-
tents. The repository approach is illustrated in Figure 1.

In the proposed approach, the idea of a basic building
block is introduced. A transaction service element (TSE)
is the equivalent of paper based form field. However, in
contrast to a simple field, the TSE has more into it. A TSE
can have a multilingual label, the field for inputting data,
validation checks for checking the conformity of data to
rules, instructions, documentation, or even legislation
that applies on the field. The component repository holds
templates of TSEs and of groups of TSEs. The transaction
element management (TSE management) facility enables
users to create templates of reusable TSEs. A reusable
TSE template contains exactly the same information as an
individual transaction service element, but is not directly
used in transaction services. Instead, users create in-
stances of this template and customize it to suit the needs
of particular circumstances, since a TSE need not appear
identical in all its occurrences. For instance, a TSE repre-
senting a person’s VAT number may appear in a tax return
formas “Taxpayer’s VAT number” in the area for personal
details, as “Landlord’s VAT number” in the section in
which housing expenses are declared and as “Employer’s
VAT number” in the incomes section. Besides the changes
in labels, the validation checks associated with each
occurrence may need to be customized (e.g., the Taxpayer’s
VAT number is always mandatory while the landlord’s
VAT number is mandatory only if housing expenses are
declared; the employer’s VAT number may need to be
verified to correspond to an enterprise, rather than an
individual). Once a TSE template has been instantiated
and (possibly) customized, it can be used within a form of
a transactional service. Note that customization is still
possible after the establishment of the link between the
instantiated TSE and the transactional service. A similar
approach is used for TSE groups (i.e., users create in-
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