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Applications
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Withtheubiquitousavailability of browsersand I nternet access, thelast few yearshave
seenatremendousgrowthinthenumber of applicationsbeing developed ontheWorld Wide
Web (WWW). Models for analyzing and_designing these applications are only just
beginning to emerge. Inthiswork, we propose athree-dimensional classification spacefor
WWW applications, consisting-of a degree of structure of pages dimension, a degree of
support for interrelated eventsdimension, and al ocation of processing dimension. Next, we
propose usability design metrics for WWW applications along the structure of pages
dimension. To measurethese, we propose CM U-WEB-aconceptual model that can beused
to design WWW applications, such that its schema provide values for the design metrics.
Thiswork representsthefirst effort, to the best of our knowledge, to provide a conceptual
model that measures quantifiablemetricsthat can beused for thedesign of moreusableWeb
applications, and that can al so be used to comparetheusability of existing Web applications,
without empirical testing.

INTRODUCTION

Over the last fiveyears, there has been a tremendous growth of applications being
developed to run_over the World Wide Web (WWW) (Berners-Lee, Caillau, Luotonen,
Nielsen, & Secret, 1994). Several technologies are in vogue for writing these applications
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(Bhargava& Krishnan, 1998). Depending on the kind of technol ogy used, different classes
of applications can be created using the WWW as the medium of transport.

Giventhelargenumber of systemsanalysisand design methodsavailable, thereissome
confusion as to which methods are suitable for WWW applications. Thiswork makes two
contributions. First, we present athree dimensional classification spacefor WWW applica-
tions. The dimensions used are the location of processing, ithe degree of support for
interrelated events, and the structure of pages. The classification scheme we use provides
insight into which existing modeling methodologies are useful for designing a WWW
application-along each dimension. We find that adequate models exist for the location of
processing-andtheinterrelated events dimension. However, while several modeling meth-
ods (e.g., Bichler & Nusser, 1996; | sakowitz, Stohr, & Balasubramanian, 1995) have been
recently proposed for the documentation and maintenance of WWW applications, thereis
aneed for aconceptual model that can facilitate the design of WWW applicationsalong the
degree of structure of pages dimension, such that the applications are more usable. We
proposedesign criteriathat rel ateto usability and hold al ong thestructur e of pagesdimension
intheformof high-level r equir ements. Theserequirementsrepresent questionsthat should
beanswered by aconceptual model that seeksto facilitate the designof WWW applications
so that they are more usable.

The second contribution of thiswork isamodel that solves the above need to be able
to quantitatively eval uate the high-level-requirements. We propose Conceptual Model for
Usable Web Applications (CMU-WEB), a conceptual model of WWW applications that
facilitates the design' of. more useable WWW applications by providing a schema that
providesvaluesfor metricsthat measurethe high-level requirementsal ong the structure of
pages dimension.

Therest of thischapter isorganized asfollows. In thefollowing section, we present a
3-dimensional classification space for WWW applications. Next, we proposealist of high-
level usability metrics, along one dimension of the space. Then, we define CMU-WEB and
show how usability metric values can be derived from CMU-WEB schema. After that, we
discusshow CM U-WEB can be used to design new Web applications, and how it fitsinwith
commonly used heuristi c techniquesfor Web applicationdesign. Finally, wegivedirections
for future research and the conclusion in the final section.

A CLASSIFICATION SPACE FOR WWW
APPLICATIONS

Inthiswork, wedefineaWWW application asonethat runsusing thehypertext transfer
protocol (HTTP) as the transfer protocol. In our view, this is what differentiates WWW
applicationsfrom other networked applications. We define an application as consisting of
aseriesof zero or moreevents. Wedefinean event asasubset of an application that consists
of at least one user input, followed by some processing.

Networked applicationsin general differ alongseveral dimensions, such asthe degree
of state maintained on the server, the class of user, the type of user interface, and the
programming language used. Beforeidentifying dimensionsfor classifying WWW applica-
tions (which areasubset of all networked applications), weidentify certain featuresthat are
shared by all WWW applications:

. All. WWW applications are inherently client/server. The WWW client is a Web
browser, that communicates with a WWW server using HTTP.
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