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Preface

This is volume 78 in the series of Advances in Computers books. Currently, we
publish three volumes, each containing 5 to 7 chapters, annually on new technology
affecting the information technology industry. This series began in 1960 and is the
oldest continuously published book series chronicling the ever changing computer
landscape.

In this volume we again look at the World Wide Web. No longer an interesting
research curiosity, the Web has become a dominant force in managing the flow of
information internationally. It has become the primary source of information—both
good and bad—for many researchers, it has become the backbone of multitrillion
dollar (US) worldwide commerce, it has become the primary source of information
between companies and governments to customers and the general public, and it is
often the critical resource that manages the information flow within a company.
In this volume we present six chapters that show how the Web is changing to address
more complex issues in helping organizations manage their information technology
resources.

In Chapter 1, ‘‘Search Engine Optimization—Black and White Hat Approaches,’’
Ross A. Malaga explores the role of search engines in managing the information
flow through the Web. With the number of accessible web pages now being in the
billions, one needs an index of the Web in order to access any desired page.
Companies, such as Google, Yahoo, and Microsoft, are competing to be the search
engine of choice. Each of these search engines try to present the user with the most
relevant pages for any given query. On the other hand, companies want their own
pages to be ranked high so that the search engines will display their pages to a given
user’s query. Various techniques are employed by the search engines to rank pages
and by companies to try and boost their own rankings. In this chapter, Dr. Malaga
discusses this competing tension and describes the various approaches used to
develop these rankings.

Chapter 2’s ““Web Searching and Browsing: A Multilingual Perspective’’ by
Wingyan Chung presents a different challenge presented by the emerging Web.
As an outgrowth of the 1960s US Defense Advanced Research Projects Agency’s
(DARPA) ARPANET, the Web had its roots in English text and the Roman

Xiii
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character set. But there has been significant growth in areas where other languages
predominate, such as Japanese, Chinese, Arabic, among others. In this chapter,
Dr. Chung discusses the issues in opening up the Web to other character sets and
the issue of developing non-English search engines.

Dalibor Mitrovi¢, Matthias Zeppelzauer, and Christian Breiteneder in Chapter 3’s
‘“‘Features for Content-Based Audio Retrieval’’ discuss still another attribute of the
Web that has changed since its introduction. Initially, information was stored as
textual documents, and search engines were needed to find appropriate documents
containing appropriate textual information. But as the Web has grown, audio, video,
graphics, and pictures are quickly overtaking the growth of text files. Tools such as
iTunes for downloading music and video and sites such as YouTube.com store
thousand of new audio and video files each day. Searching for the specific item is
now based upon short textual tags placed with each such file. But there is increasing
interest in searching such files by the features in the files themselves—how to locate
features in a picture or specific sounds in an audio file. In this chapter, the authors
discuss the searching of audio music files by the contents of the music itself.

Chapter 4 is related to the audio search issues in Chapter 3 but from a still
different point of view. With the growth of the Web, more information is being
processed and transmitted—not only text files. When the Web started to grow in the
1990s, you could say that the Web was a digital network that was being transmitted
over analog telephone lines. However, somewhere around 10 years ago, the balance
changed. Most telecommunications are now over digital lines, with telephony now
being one of the technologies carried over this digital medium. The term ‘‘digital
lines’’ is also becoming somewhat anachronistic with more and more communica-
tions over wireless radio links. Kostas Pentikousis, Jarno Pinola, Esa Piri, Pedro
Neves, and Susana Sargento in ‘‘Multimedia Services over Wireless Metropolitan
Area Networks’ discuss these issues, including the current trend of using the
Internet as a telephony network using *‘voice over IP’” (VoIP) technologies.

With all of this development of new Web technologies, some of the criteria and
assumptions (such as cost, schedules, reliability) concerning development of Web
applications does not carry over from earlier ‘‘mainframe’’ development. Emilia
Mendes looks at the software development problems of Web development in
Chapter 5’s ‘““‘An Overview of Web Effort Estimation.”” How can we estimate the
effort required to build new Web applications and how does this differ from older
models? In this chapter, Dr. Mendes looks at various approaches to perform effort
estimation for new Web applications.

In the last chapter, Fabio Calefato and Filippo Lanubile in ‘‘Communication
Media Selection for Remote Interaction of Ad Hoc Groups’’ look at some of the
implications of the technology described in the earlier chapters. With the increased
speeds of the digital lines of the Web, with the increased capacity of the emerging
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search engines, and with an increasing set of objects (e.g., text, pictures, video,
telephony) being transmitted, one of the obvious impacts of these changes is that it is
no longer necessary for groups to be working together in order to use and share such
objects. Thus, we have an increasing dispersion of the workforce with social net-
works such as Facebook or Myspace providing mechanisms for communication over
a distance. How can such groups communicate effectively? In this chapter, the
authors discuss the various mechanisms that the Web provides for managing such
interactions.

I hope that you find these chapters of interest. For me, volume 78 marks a
significant milestone in my association with the Advances in Computers book series.
The first volume I put together was volume 40 in 1995, which makes this the 39th
volume produced under my direction. Or in other words, I have produced as many
volumes as all previous series editors combined. I have found the process both
interesting and rewarding, although at times a bit stressful in maintaining production
schedules without sacrificing quality. I am always looking for new and interesting
topics to appear in these pages. If you have any suggestions of topics for future
chapters, or if you wish to contribute such a chapter yourself, I can be reached at
mvz@cs.umd.edu.

Marvin Zelkowitz
College Park, Maryland
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Search Engine Optimization—Black
and White Hat Approaches

ROSS A. MALAGA

Management and Information Systems, School
of Business, Montclair State University, Montclair,
New Jersey, USA

Abstract

Today the first stop for many people looking for information or to make a
purchase online is one of the major search engines. So appearing toward the
top of the search results has become increasingly important. Search engine
optimization (SEO) is a process that manipulates Web site characteristics and
incoming links to improve a site’s ranking in the search engines for particular
search terms. This chapter provides a detailed discussion of the SEO process.
SEO methods that stay within the guidelines iaid out by the major search engines
are generally termed ‘‘white hat,”” while those that violate the guidelines are
called ‘‘black hat.”” Black hat sites may be penalized or banned by the search
engines. However, many of the tools and techniques used by ‘‘black hat’’
optimizers may also be helpful in ‘‘white hat’> SEO campaigns. Black hat
SEO approaches are examined and compared with white hat methods.
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1. Introduction

The past few years have seen a tremendous growth in the area of search engine
marketing (SEM). SEM includes paid search engine advertising and search engine
optimization (SEO). According to the Search Engine Marketing Professional
Organization (SEMPO), search engine marketers spent over $13.4 billion in 2008.
In addition, this figure is expected to grow to over $26 billion by 2013. Of the
$13.4 billion spent on SEM, about 10% ($1.4 billion) was spent on SEO [1].

Paid advertising are the small, usually text-based, ads that appear alongside the
query results on search engine sites (see Fig. 1). Paid search engine advertising usually
works on a pay-per-click (PPC) basis. SEO is a process that seeks to achieve a high
ranking in the search engine results for certain search words or phrases. The main
difference between SEO and PPC is that with PPC, the merchant pays for every click.
With SEO each click is free (but the Web site owner may pay a considerable amount to
achieve the high ranking). In addition, recent research has shown that users trust the
SEO (called organic) results and are more likely to purchase from them [2].

Industry research indicates that most search engine users only clicked on sites that
appeared on the first page of the search results—basically the top 10 results. Very
few users clicked beyond the third page of search results [3]. These results confirm
the research conducted by Granka et al. [4], in which they found that almost 80% of
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the clicks on a search engine results page came went to those sites listed in the first
three spots.

SEO has become a very big business. Some of the top optimizers and SEO firms
regularly charge $20,000 or more per month for ongoing optimization. It is not
uncommon for firms with large clients to charge them $150,000 or more on a
monthly basis [5].

Because of the importance of high search engine rankings and the profits
involved, search engine optimizers look for tools, methods, and techniques that
will help them achieve their goals. Some focus their efforts on methods aimed at
fooling the search engines. These optimizers are considered ‘‘black hat,”” while
those that closely follow the search engine guidelines would be considered *‘white
hat.”” There are two main reasons why it is important to understand the methods
employed by black hat optimizers. First, some black hats have proven successful in
achieving high rankings. When these rankings are achieved, it means that white hat
sites are pushed lower in the search results. However, in some cases these rankings
might prove fleeting and there are mechanisms in place to report such sites to the
search engines. Second, some of the tools and methods used by black hat optimizers
can actually be used by white hat optimizers. In many cases, it is just a matter of
scope and scale that separates black and white hat.



