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ABSTRACT

Designed originally for document delivery, the Web is now being widely used as a
platform for el ectronic commerce application software. Thead hoc enhancementsthat have
made Web application software possible (for example, CGl and Java Script) have created an
application support infrastructurewhereapplicationsoftwareupgradesand maintenanceare
very complex. Y et the Web isthe preferred platform for applications that have continuous
ongoing development needs. In this chapter, we describe a model, an architecture, and an
associated Web Application Support Environment (WASE) that both hides the low-level
complexity of theexisting Webinfrastructureand, at thesametime, empowersenterpriseWeb
application programmers in their objective of writing modular and easily maintainable
software applications for electronic commerce. WASE is not a compiler and does not
completely abstract away the unique features of Web infrastructure. It isbeing constructed
using XML documentsinits API, to allow the function and configurability of applications
to be defined in aWeb-like fashion.

INTRODUCTION

Thereisagreat demand to depl oy el ectronic.commerce applicationson the Web. This
demand is somehow stimulated and made possible by the services the Web itself provides
and, at the sametime, it isdriving the Web"s devel opment. However, not all innovationsto
assist application development on the Web have been good software engineering, partly
becausethe Webwasnot originally designedfor thispurpose, ashasbeenwidely recognized
(Gellersen & Gaedke;1999). Despite many enhancementsthat have been madeto the Web,
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difficultiesandinefficienciesindevel opment and maintenancearestill prominent, especially
with the deployment of large-scal e and sophisticated applications. A mechanism is needed
tofill the gap between the Web used asan applicationinfrastructurefor hypermediaand the
needs of complex business applications. Many approaches, for example, (Barta& Schranz,
1998; Fraternali & Paolini, 1998; Schwabe& Rossi, 1998; Diaz, | sakowitz, Maiorana& Gilabert,
1995) have been proposed. These studies either do-not address |arge-scale ' Web-based
applications at al or have.not.made-a detailed study of the Web infrastructure and its
relationshiptolarge-scaleapplicationrequirements. | nthischapter webeginwithanin-depth
investigation of the Webinfrastructure and proposed applications and then devise a model
and architecture of Web applicationstogether with asupport environment. Thearchitecture
aimsto make Web applications not only easy to implement but also easy to maintain. The
chapter isorganized asfollows. We begin by discussing the unique aspects of the Web that
impact on application development are described. Then, a completely fresh model and
architecture of Web-based applicationsisdescribed. Thisisfollowed by asupport environ-
mentisdesignedtofulfil therequirementsof thismodel, andfinally, wereportinitial progress
on implementing the architecture and our experience writing applicationsfor it.

WEB-BASED APPLICATIONS

TheWeb hasbeen used for deploying applicationsbeyond delivering information and
hypermediaonly, whichwasitsoriginal purposewhen devised about adecadeago. Wedefine
Web-based applications as applications that rely on the Web as the application infrastruc-
tureto performtheir functionality (Kristensen, 1998) and havesignificant complexity inlogic
processing, as opposed to just hypermediaor dataintensive content. We distinguish Web-
based applications from the more common Web applications, which use hypermedia
extensively and may have no business logic at all. Web-based applications rely on Web
browsers to interact with users and employ Web protocols, mainly HTTP, to enable user
interaction intheform of Web pages, delivered and connected to therest of the application.
They may rangein scale and compl exity from amessageboard utility inapersonal Web site
to aworldwide enterprise-level business system. The fact that the Web'has been chosen to
perform functionsfor which it was not originally designed meansthat this“new platform”
was not devised from a fundamental requirements analysis, aswas the case with CORBA
(Object Management Group, 2002), for.example. Thisexplainswell why the Web hasbeen
patched upwith afamily of technol ogiessuchas CGl and JavaScript, and aseriesof revisions
of HTTP hasbeen developedand innovationconducted to enhancethe Web for itsnew role.
ThishasmadetheWeb different from traditional application platforms, posing anew set of
challenges for development and maintenance. In this section, we compare the deployment
of thesameapplicationonatraditional platformandtheWebinan effort todistill theunique
features of Web-based applications and define the issues raised by the existing Web
infrastructure.

Web Infrastructure and Web-based, Applications

If weregardtheWeb asanew kind of application platformthen Web applicationscould
theoretically be designed almost.independently of the underlying Web. They could be
deployed on an abstract application platform which hides unique features of the Web from
the devel oper, no-matter at what cost. The functionality of Web-based applications might
then be implemented as if the Web never existed. But the Web has significant and unique
features, that are sofundamentally different from other platformsthat they cannot beentirely
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