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Chapter 12

CMU-WEB: A Conceptual M odel
for Designing Usable Web
Applications

Akhilesh Bgjgj and Ramayya Krishnan
Carnegie Mellon-University

Withthe ubiquitous availability of browsersand internet access, the last few
years have seen a tremendous growth in the number of applications being
devel oped onthewor |dwideweb (WMAW). Model sfor analyzing and designing
theseapplicationsareonlyjust beginningto emerge. Inthiswork, wepropose
a 3-dimensional classification spacefor WM\ applications, consisting of a
degree of structure of pages dimension, a degree of support for interrelated
events dimension and a location of processing dimension. Next, we propose
usability design metrics for WAMMW applications along the structure of pages
dimension. To measure these ,we propose CMU-WEB: a conceptual model
that can be used to design VWWWV applications, such that its schemas provide
valuesfor the design metrics. Thiswork representsthefirst effort, to the best
of our knowledge, to provide a conceptual model that measures quantifiable
metricsthat can be used for the design of more usable web applications, and
that can also be used to compar e the usability of existing web applications,
without empirical testing.

Over thelast five years; there has been atremendous growth of applica-
tionsbeing devel opedta runover theworld wideweb (WWW) (Berners-Lee,
Caillau, Luotonen, Nielsen, & Secret, 1994). Severa technologies are in
vogue for writing these applications (Bhargava & Krishnan, Forthcoming).

Previously Published in the Journal of Database Management, vol.10, no.4, Copyright © 1999,

Idea Group Publishing.

This chapter appears in the book, Human Computer Interaction Development and Management by Tonya
Barrier.

Copyright © 2002, Idea Group Publishing.



220 CMU-WEB: A Conceptual Model for Designing Usable Web Applications

Depending on the kind of technology used, different classes of applications
can be created using the WWW as the medium of transport.

Given the large number of systems analysis and design methods avail-
able, there is some confusion as to which methods are suitable for WWW
applications. This work makes two contributions. First, we present a three
dimensional classification space for WWW applications:. The dimensions
used are the location of processing, the degree of support for interrelated
events, and the structure of pages. The classifi cation schemewe use provides
insight into which existing modeling methodol ogies are useful for designing
aWWW application along each dimension. We find that adequate models
exist for thelocation of processing and the interrelated events dimension.
However, while-several modeling methods (e.g., (Bichler & Nusser, 1996;
Isakowitz, Stohr, & Balasubramanian, 1995)) have been recently proposed
for thedocumentati on and mai ntenance of WWW applications, thereisaneed
for a conceptual model that can facilitate the design of WWW._ applications
along the degree of structure of pages dimension, such that the applications
are more usable. We propose design criteriathat relateto usability, and hold
along the structure of pages dimensian,.in the form of high level require-
ments. These requirements represent questions that should be answered by a
conceptual model that seekstofacilitate the design of WWW applications so
that they are more usable.

The second contribution of this work is a model that solves the above
need-to be able to quantitatively evaluate the high level requirements. We
propose CMU-WEB (Conceptual Model for Usable Web Applications), a
conceptual model of WWW applications that facilitates the design of more
useable WWW applications, by providingaschema which provides values
for metrics that measure the highlevel requiements along the structure of
pages dimension.

The rest of this'paper is organized as follows. First, we present a 3-
dimensional classification space for WWW applications. Then, we propose
alist of highlevel usability metrics, along one dimension of the space. Next,
we define CMU-WEB, and show how usability metric values can be derived
from CMU-WEB schema. Finally, wegivedirectionsfor futureresearch and
the conclusion.

A CLASSIFICATION SPACE FOR WWW

APPLICATIONS
In this work, we define a WWW application as one that runs using the
hypertext transfer protocol (HTTP) asthetransfer protocol. In our view, this
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