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WEB ENGINEERING:
THE EVOLUTION

OF NEW TECHNOLOGIES

he Web is now the most popular en-
vironment for circulating informa-
tion as network-accessible data; the
exponential growth in this informa-
tion’s dissemination is contributing to the evo-
lution of research topics in the field of Web en-
gineering. This issue of CiSE magazine focuses
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on understanding and emphasizing engineering
topics as they’re applied in today’s Web envi-
ronment and infrastructure.

Many engineers and researchers in the Web engi-
neering community have proposed interesting
methodologies, shown important results, and in-
stalled helpful implementations. The articles in this
special issue cover a wide range of these topics, which
fall in the broad categories of Web data representa-
tion, access, and effective information retrieval.

Data Representation and Access
A primary issue in representing Web data is decid-
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ing which standard to use to ensure that it is in a
widely acceptable format. Most people have adopted
XML, a flexible format that can represent many
classes of data, including unstructured text, struc-
tured records such as those in relational databases,
and semistructured data.! In “Managing XML Data:
An Overview,” Juliana Freire discusses the major is-
sues involved in managing XML data and describes
some existing solutions. Due to its flexibility, XML
is a natural format for both exchanging and inte-
grating data from diverse data sources (distributed
over the Web).? But, as Freiere emphasizes, XMLs
flexibility also implies that we can’t expect out-of-
the-box solutions for every different application.

Once we have the appropriate representation
format and an underlying topology, we need to
guarantee a secure access infrastructure. In “Trust
Negotiation: Concepts, Systems, and Languages,”
Elisa Bertino et al. outline trust management over
networks and the Web in terms of the needed
classes, requirements, and languages.

Effective Information Retrieval

Because the availability of information on the Web
increases every day, user queries often produce un-
necessary and sometimes misleading information.
Emerging topics such as Web mining, Web agents,
and refined Web searching aim to solve this problem.

Web caching and prefetching play a key role in
information retrieval (IR). “Web Searching and In-
formation Retrieval” by Jaroslav Pokorny overviews
today’s most important search-engine architectures
and techniques. Although it’s important to distin-
guish among the different challenges involved in
searching the Web (because it’s such a common
practice),® simple Web searching doesn’t always
provide the best results. Pranam Kolari and Anu-
pam Joshi thoroughly discuss this topic in “Web
Mining: Research and Practice.”

Moreover, dissemination is an underlying infra-
structure issue; D. Zeinalipour-Yazd etal. present an
infrastructure for network-based IR in “Information
Retrieval in Peer-to-Peer Networks.” This article in-
cludes a survey of search techniques for IR in popu-
lar peer-to-peer networks.**

The notion of agents has gained popularity, to
better serve Web users’ requests. In “Intelligent
Agents on the Web: A Review,” Mohammad Obai-
datand N. Boudriga present a survey of intelligent
agents that execute tasks on behalf of individuals
and organizations. Goal-driven, autonomous
agents that communicate with each other can re-
trieve, analyze, and evaluate information from het-
erogeneous online information sources.

In the same context of facilitating access to infor-

mation, the article “Cache Management for Web
Proxy Services” by Bo Li etal. discusses proxy caching,
which is an effective technique for reducing the net-
work resources that Web services consume.” This ar-
ticle describes the issues and challenges of deploying
Web caching proxies over the Internet and focuses on
cache management for typical Web objects.

From a technological viewpoint, this special is-
sue presents a profound selection of important re-
search efforts in the area of Web engineering and
data management. In particular, it highlights the
underlying topologies and environments that sup-
port these evolving topics and provides a guide for
researchers, academics, and engineers. Such a guide
should be beneficial in terms of understanding
methodologies and theories involved in the Web
engineering field, focusing on current topics and
practices related to emerging Web engineering as-
pects, and adopting Web engineering methodolo-
gies and practices in current research and imple-
mentations related to the Web. s
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