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Preface

With the continuing evolution and convergence of previously disparate
technologies around electronic commerce, the World Wide Web is in­
creasingly pervasive in the corporate value chain. Most business proc­
esses, from procurement and inbound logistics to marketing and after­
sales service, create and use information (Porter 1998, 167f.). They are
connected via networked information systems, which have become the
basic infrastructure for global transaction-oriented applications. Every
transaction process occurring in such an electronic marketplace goes
hand in hand with the access, absorption, arrangement, and selling of
information in heterogeneous ways (Zakon 1999).
Despite these technological and organizational changes, the custom­

ers' information needs provide a uniform purpose for Web information
systems. Accordingly, developers of such systems have to analyze the
requirements of the newly empowered and technologically savvy cus­
tomers in order to exploit the potential of online trading of information,
services, and physical goods.
This book presents a methodology for analyzing and developing Web

information systems that considers the structural changes in electronic
markets outlined above. Chapter 1 defines the field and introduces the
term "ergodic literature" for textual material whose access and utiliza­
tion requires non-trivial efforts by the reader. It identifies navigational
and textual features of interactive Web applications, a subset of ergodic
literature, and compares these features with those of printed media. An
analysis of the multifaceted term "interactivity" then sets the stage for
Chapter 2, which investigates the life-cycle economies and diffusion
characteristics of traditional and Web-based applications. The subse­
quent sections delineate the evolution of electronic markets in general
and the World Wide Web in particular from both Darwinian and meth­
odological perspectives. To investigate this process, an evolutionary
framework based on system adaptivity and the underlying communica­
tion patterns is introduced. It classifies Web information systems and
analyzes their ability to support the various phases of electronic busi­
ness transactions. Only advanced system architectures can fully leverage
the potential of the World Wide Web to deliver additional customer
value. The framework specifies the following four categories: Static Web
information systems that provide basic information of limited value for
the average customer (4 Chapter 3), interactive systems that enable
explicit customer feedback and transaction processing (4 Chapter 4),
adaptive systems that instantly and automatically generate the hyper-
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vi Evolutionary Web Development

text structure according to embedded user models (,+ Chapter 5), and
agent-mediated architectures that allow individual negotiations re­
garding product and non-product attributes (,+ Chapter 6).
Chapter 3 summarizes the characteristics of static Web information

systems. These collections of rudimentary hypertext documents are still
common for many small and medium-sized companies. More in line
with current business practices of larger organizations, Chapter 4 fo­
cuses on gathering customer feedback and its immediate analysis within
an iterative cycle of design, implementation, usage, and analysis. The
emergent attributes of modern organizations suggest such an evolu­
tionary approach to Web development. Analytic activities are no longer
captured within the early stages of a system's life-cycle but represent a
continuing task of system maintenance. Analysis, operation, and main­
tenance activities become parallel but highly interrelated processes.
Cyclical planning is rendered obsolete, since the results of the ongoing
analysis are continuously fed into the maintenance phase. Section 4.2
outlines the current state of Web engineering with special regard to
design methodologies, conceptual modeling approaches, and related
visualization techniques. It introduces a symbolic modeling language
for the construction of both reference and customized models during
the development process of commercial Web information systems (,+
Section 4.3). This graphical notation helps analysts to visualize individ­
ual and aggregated access patterns of online customers derived from log
fIle data of corporate Web servers. It enhances the limited, statistically
oriented representations of commercially available Web-tracking soft­
ware with a map-like overview similar to customer tracking in tradi­
tional retailing outlets (,+ Section 4.4).
Numerous tools support the structured design of Web information

systems, ranging from rudimentary layout products for individual
documents to sophisticated Web site management solutions that facili­
tate conceptual authoring-in-the-Iarge. Structured analysis, by contrast,
has largely been neglected by both theory and practice but belongs to
the most relevant questions in formulating business strategies for elec­
tronic commerce. This comes as a surprise, since analysis is less con­
strained by the technical limitations of existing architectures. Section
4.5 intends to fill this gap by suggesting a methodology for the auto­
mated analysis of Web information systems. The chapter summarizes
empirical results covering several business sectors, namely information
technology, travel and tourism, retail banking, and environmentally
oriented non-profit organizations. Classifications, comparative sector
assessments, longitudinal studies, and exploratory textual analyses help
practitioners chart the industry evolution and compare the perform­
ance of their own Web information system with those of competing
organizations.
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Chapter 5 introduces adaptive Web information systems that prom­
ise a sustainable competitive advantage in an environment where in­
formation redundancy becomes increasingly evident. Such a competi­
tive advantage can only be achieved through customizing products,
services, and communications. Key elements of customization are the
separation of product and process life-cycles as described in Section 5.1.
The resulting "classic loop of adaptation", delineated in Section 5.2, is
founded on the continuing gathering of information regarding the cus­
tomers' current needs and preferences. Sections 5.3 and 5.4 compare
explicit and implicit acquisition methods and describe ways to combine
the various information sources and transform the resulting body of
knowledge into consistent user models. On the basis of such embedded
user models, adaptive Web information systems can automatically gen­
erate the content of documents, the primary navigational system com­
prising links between and within these documents, and supplemental
navigational systems such as index pages, trails, guided tours, or inter­
active site maps. Many prototypes that incorporate adaptive compo­
nents are developed without a clear model of the components' function­
ality. Therefore, Section 5.5 provides a conceptual guideline for the
development process by classifying the various mechanisms into con­
tent-level, link-level, and meta-level adaptation.
In the fourth and last stage of Web evolution, which is portrayed in

Chapter 6, efforts to automate and optimize electronic business-to­
consumer transactions gradually transfer certain tasks from adaptive
Web information systems to agent-mediated architectures. Many de­
ployed applications use content-based information agents and collabo­
rative fIltering systems for general information retrieval or specific
product recommendations ('+ Sections 6.1 and 6.2). By contrast, most
transaction agents are only available as prototypical implementations
up until now ('+ Section 6.3). Transaction agents allow multidimen­
sional negotiations regarding a variety of product and non-product
attributes. Once the necessary infrastructure is in place ('+ Section 6.4),
their customizability and remarkable flexibility promise to change the
inherent characteristics of doing business electronically.
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