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This book aims to give a comprehensive introduction to search engines. The
particularity of this book is that it looks at the subject from different angles. These
are, in particular, technology, use, Internet-based research, economics, and societal
significance. In this way, I want to reflect the complexity of the search engines and
Web search as a whole. I am convinced that only such a comprehensive view does
justice to the topic and enables a real understanding.

A German-language version of this book has been available for several years.
This English edition follows the third German edition of 2021. I am pleased that the
publisher has made this international edition possible.

In this translation, care has been taken to adapt to the international context where
necessary. However, for many examples, it does not matter in which country a
search was carried out or a screenshot was taken. However, the references cited in
the text were adapted where English-language sources were available. The further
reading sections at the end of the chapters have also been adapted.

I would like to thank all those who have asked and encouraged me over the years
to produce an English edition. So, here it is, and I hope it will be as valuable to many
readers as the German editions have been.

Hamburg, Germany Dirk Lewandowski
September 2022
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This book is about better understanding the search tools we use daily. Only when we
have a basic understanding of how search engines are constructed and how they
work can we use them effectively in our research.

However, not only the use of existing search engines is relevant here but also
what we can learn from well-known search engines like Google when we want to
build our own search systems. The starting point is that Web search engines are
currently the leading systems in terms of technology, setting the standards in terms
of both the search process and user behavior. Therefore, if we want to build our own
search systems, we must comply with the habits shaped by Web search engines,
whether we like it or not.

This book is an attempt to deal with the subject of search engines comprehen-
sively in the sense of looking at it from different angles:

1. Technology: First of all, search engines are technical systems. This involves the
gathering of the Web’s content as well as ranking and presenting the search
results.

2. Use: Search engines are not only shaped by their developers but also by their
users. Since the data generated during use is incorporated into the ranking of the
search results and the design of the user interface, usage significantly influences
how search engines are designed.

3. Web-based research: Although, in most cases, search engines are used in a
relatively simple way — and often not much more is needed for a successful
search — search engines are also tools for professional information research. The
fact that search engines are easy to use for everyone does not mean that every
search task can be easily solved using them.

4. Economy: Search engines are of great importance for content producers who
want to get their content on the market. Because they are central nodes in the
Web, they also play an important economic role. Here, the main focus is on search
engine visibility, which can be achieved through various online marketing
measures (such as search engine optimization and placing advertisements).

© The Author(s), under exclusive license to Springer Nature Switzerland AG 2023 1
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2 1 Introduction

5. Society: Since search engines are the preferred means of searching for informa-
tion and are used massively every day, they also have an enormous significance
for knowledge acquisition in society. Among other things, this raises the question
of whether search results are credible and whether search engines play a role in
spreading misinformation and disinformation, often treated under the label of
“fake news.”

My fundamental thesis is that one is impossible without the other: we cannot
understand search engines as technical systems if we do not know their social
significance. Nor can we understand their social impact if we do not know the
underlying technology. Of course, one does not have to have the same detailed
knowledge in all areas; but one should achieve a solid basis.

Of course, an introductory book cannot cover the topics mentioned comprehen-
sively. My aim is instead to introduce the concepts central to discussing search
engines and provide the basic knowledge that makes a well-founded discussion of
search engines possible in the first place.

1.1 The Importance of Search Engines

In this book, I argue that search engines have an enormous social significance. This
can be explained, on the one hand, by their mass use and, on the other hand, by the
ranking and presentation of search results.

Search engines (like other services on the Internet) are used en masse. Their
importance lies in the fact that we use them to search for information actively. Every
time we enter a query, we reveal our interests. With every search engine result page
(SERP) that a search engine returns to us, there is a (technically mediated) interpre-
tation of both the query and the potentially relevant results. By performing these
interpretations in a particular way, a search engine conveys a specific impression of
the world of information found on the Web.

For every query, there is a result page that displays the results in a specific order.
Although, in theory, we can select from all these results, we rely heavily on the order
given by the search engine. De facto, we do not select from the possibly millions of
results found but only from the few displayed first.

If we consider this, societal questions arise, such as how diverse the search engine
market is: Is it okay to use only one search engine and have only one of many
possible views of the information universe for each query?

The importance of search engines has already been put into punchy titles such as
“Search Engine Society” (Halavais, 2018), “Society of the Query” (the title of a
conference series and a book; Konig & Rasch, 2014), and “The Googlization of
Everything” (Vaidhyanathan, 2011). Perhaps it is not necessary to go so far as to
proclaim Google, search engines, or queries as the determining factor of our society;
however, the enormous importance of search engines for our knowledge acquisition
can no longer be denied.
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If we look at the hard numbers, we see that search engines are the most popular
service on the Internet. We regard the Internet as a collection of protocols and
services, including e-mail, chat, and the File Transfer Protocol (FTP). It may seem
surprising that the use of search engines is at the top of the list when users are asked
about their activities on the Internet. Search engines are even more popular than
writing and reading e-mails. For instance, 76% of all Germans use a search engine at
least once a week, but “only” 65% read or write at least one e-mail during this time.
This data comes from the ARD/ZDF-Onlinestudie (Beisch & Schifer, 2020), which
surveys the use of the Internet among the German population every year. Compara-
ble studies confirm the high frequency of search engine use: the Eurobarometer
study (European Commission, 2016) shows that 85% of all Internet users in
Germany use a search engine at least once a week; the figure for daily use is still
48%. Germany is below the averages of the EU countries (88% and 57%,
respectively).

Let’s look at the ARD/ZDF-Onlinestudie to see which other Internet services are
used particularly often. We find that, in addition to e-mail and search engines,
messengers (probably WhatsApp in particular) are the most popular. On the other
hand, social media services only reach 36%.

A second way of looking at this is to look at the most popular websites (Alexa.
com, 2021). Google is in the first and third place (google.com and google.de),
followed by YouTube (second place), Amazon, and eBay. It is striking that not
only Google is in the first place but eBay and Amazon are two major e-commerce
companies that not only offer numerous opportunities for browsing but also play a
major role in (product) searches.

The fact that search engines are a mass phenomenon can also be seen in the
number of daily queries. Market research companies estimate the number of queries
sent to Google alone at around 3.3 trillion in 2016 (Internet Live Stats & Statistic
Brain Research Institute, 2017) — that’s more than a million queries per second!

An additional level of consideration arises when we look at how users access
information on the World Wide Web. While there are theoretically many access
points to information on the Web, search engines are the most prevalent. On the one
hand, Web pages can, of course, be accessed directly by typing the address (Uniform
Resource Locator; URL) into the browser bar. Then there are other services, such as
social media services, which also lead us to websites. But none of these services has
achieved a level of importance comparable to that of search engines for accessing
information on the Web, nor is this situation likely to change in the foreseeable
future.

Last but not least, search engines are also significant because of the online
advertising market. The sale of ads in search engines (ads in response to a query)
accounts for 40% of the market (Zenith, 2021); in Germany alone, search engine
advertising generated sales of 4.1 billion euros in 2019 (Statista, 2021).

This form of advertising is particularly attractive because, with each search query,
users reveal what they want to find and thus also whether and what they might want
to buy. This makes it easy for advertisers to decide when they want to offer their
product to a user. Scatter losses, i.e., the proportion of users who see an
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advertisement but have no interest in it at that moment, can be significantly reduced
or even avoided altogether in this way.

Search engine providers, like other companies, have to earn money. So far, the
only model search engines have used to make money is the insertion of advertising
in the form of text ads around the search results. Other revenue models have not
caught on. This also means that search engine providers do not, as is often claimed,
align their search engines solely with the demands and needs of users but also with
their own profit intentions and those of their advertising customers.

For companies, however, the importance of search engines is not only a result of
being able to use search engines as an advertising platform but also because of being
found by users in the organic search results. The procedures that serve to increase the
probability of being found are subsumed under the title of search engine
optimization.

Already at this point, we see that if we consider search engines not only as
technical systems but also as socially relevant, we are dealing with at least four
stakeholder groups or actor groups (see Rohle, 2010, p. 14):

1. Search engine providers: On the one hand, search engine providers are interested
in satisfying their users. This involves both the quality of the search results and
the user experience. On the other hand, search engine providers’ second major
(or even more significant?) interest is to offer their advertisers an attractive
environment and earn as much money as possible from advertising.

2. Users: The users’ interest is to obtain satisfactory search results with little effort
and not to be disturbed too much in their search process, for example, by intrusive
advertising.

3. Content producers: Anyone who offers content on the Web also wants to be found
by (potential) users. However, another interest of many content producers is to
earn money with their content. This, in turn, means that it is not necessarily in
their interest to make their content fully available to search engines.

4. Search engine optimizers: Search engine optimizers work on behalf of content
producers to ensure that their offerings can be found on the Web, primarily in
search engines. Their knowledge of the search engines’ ranking procedures and
their exploitation of these procedures to place “their” websites influence the
search engine providers, who attempt to protect themselves against manipulation.

This brief explanation of the stakeholders already shows that this interplay can
lead to conflicts. Search engine providers have to balance the interests of their users
and their advertisers; search engine optimizers have to ensure the maximum visibil-
ity of their clients’ offerings but must not exploit their knowledge of how search
engines work to such an extent that they are penalized by search engine providers for
manipulation.

Clearly, we are dealing with complex interactions in the search engine market.
Only if we look at search engines from different perspectives are we able to classify
these interactions and understand why search engines are designed the way they are.



1.2 A Book About Google? 5

Search engines have to meet the needs of different user groups; it is not enough for
them to restrict their services to one of these groups.

When we talk about search engines and their importance for information access,
we usually only consider the content initially produced for the Web. However,
search engines have been trying to include content from the “real,” i.e., the physical
world, in their search systems for years. Vaidhyanathan (2011) distinguishes three
types of content that search engines like Google capture:

1. Scan and link: External content is captured, aggregated, and made available for
search (e.g., Web search).

2. Host and serve: Users’ content is collected and hosted on their own platform (e.g.,
YouTube).

3. Scan and serve: Things from the real world are transferred into the digital world
by the search engine provider (e.g., Google Books, Google Street View).

Vaidhyanathan (2011) summarizes this under “The Googlization of Everything”
(which is also the title of his book) and thus illustrates not only that search engine
content goes beyond the content of the Web (even if this continues to form the basis)
but also that we are still at the beginning when it comes to the development of search
engines: So far, only a small part of all the information that is of interest to search
engines has been digitized and thus made available for search.

Furthermore, there is a second, largely taken-for-granted assumption, namely,
that a search process must necessarily contain a query entered by the user. However,
we see that search engines can increasingly generate queries by themselves by
observing the behavior of a user and then offering information that is very likely
to be useful to them. For example, suppose a user is walking through a city with their
smartphone in their pocket. In that case, it is easy to predict their desire for a meal
option at lunchtime and suggest a restaurant based on that user’s known past
preferences and current location. To do this, a query (made up of the above
information) is required, but the user does not have to enter it themselves. We will
return to this in Chap. 4.

1.2 A Book About Google?

When we think of search engines, we primarily think of Google. We all use this
search engine almost daily, usually for all kinds of search purposes. Here, again, the
figures speak for themselves: in Germany, well over 90% of all queries to general
search engines are directed to Google, while other search engines play only a minor
role (Statcounter, 2021).

Therefore, this book is based on everyday experience with Google and tries to
explain the structure and use of search engines using this well-known example.
Nevertheless, this book aims to go further: to show which alternatives to Google
there are and when it is worthwhile to use them. But this book will not describe all
possible search engines; it is rather about introducing other search engines, utilizing
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examples, and thus, first of all, getting the reader to think about whether Google is
the best search engine for precisely their research before carrying out more complex
searches.

To a certain extent, it can also be said that if you know one search engine, you will
be better able to deal with all the others. We will learn about the basic structure of
search engines and their most important functions by looking at Google, which we
all already know, at least from the user side. The acquired knowledge can then easily
be transferred to other search engines.

Most of the search examples and screenshots also come from Google. In most
cases, however, the examples can be transferred to other search engines. Where this
is not the case, this is indicated.

Regarding the similarity between the different search engines, we can generally
say that Google’s competitors are in a dilemma: Even if they offer innovative
functions and try to do things differently from Google, they are fundamentally
oriented toward Google’s idea of how a search engine should look and work. This
orientation toward Google cannot be blamed on the other search engine providers
because, on the one hand, they can only win over users if those who are used to
Google find their way around immediately; on the other hand, they have to distin-
guish themselves from Google to be able to offer any added value compared to this
search engine.

1.3  Objective of This Book

By its very nature, this book is restricted in its function as an introductory book and
is intended as a general overview. This also means that many topics cannot be dealt
with in detail, but we must remain “on the surface” instead. However, this does not
mean that the contents must be superficial. On the contrary, I have tried to present the
contents as simply as possible but without sacrificing the necessary accuracy. Some
topics are explored via a specific example (such as a vertical search engine), which is
explained in more detail, so that this information can then be applied to other topics.

This book is about transfer: what you learn from one or a few search engines
should be transferable to others. Therefore, it does not matter that some of the
contents in this book — especially when it comes to details of a particular search
engine — may have already changed by the time this book is published. This is
unavoidable, especially in rapidly evolving fields, but the goal is to convey basic
knowledge about search engines that can then be applied to all search engines.

This book is not a substitute for introductory works on, for example, information
retrieval or searching the Web, even though topics from these areas are covered. The
relevant introductory literature on the respective topics is mentioned in the respective
chapters. This book aims to provide an overview and a consideration of different
perspectives on search engines, not an all-encompassing presentation of the individ-
ual topics.

Students in particular often fear that they will only be able to understand search
engines if they delve into algorithms and technical details. In this book, the essential
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procedures are described in a concise and understandable manner, but the main aim
is to understand the ideas underlying the technical processes. This will enable us to
assess why search engines work as well or as poorly as they do at present and what
prospects there are for their further development.

It is only natural that in any attempt to look at a topic from different perspectives,
one gravitates toward one’s own subject and focuses on the interests of one’s own
discipline. Thus, my interest and the focus of my consideration naturally follow the
subject area and the methods of information science, which always (also) considers
technical information systems from the perspective of humans. In addition, however,
I have made an effort to also consider the perspective of other subjects such as
computer science and media and communication studies (including their literature).

1.4  Talking About Search Engines

To talk about an object, you need a consistent vocabulary. You must know that when
you use certain terms, you are talking about the same thing. In order to avoid talking
past each other, it is therefore necessary to agree on terminology. Since there is
currently no single, unified terminology in the field of search engines, and search
engine optimizers, information scientists, and communication scientists, for exam-
ple, each speak a language of their own, this book is also intended to contribute to
mutual understanding. At the end of the book, there is a glossary that lists and
explains all important terms in alphabetical order. I have made an effort to include
synonyms and related terms so that readers who have already gained some knowl-
edge from the literature can find “their” terms and quickly get used to the terminol-
ogy I have used.

1.5 Structure of This Book

Of course, you can read this book from cover to cover, which was my primary
intention when writing it. However, if you only want to read about a specific topic,
the chapter structure allows you to do so.

Following this introductory chapter, Chap. 2 covers different ways of searching
the Web. Indeed, search engines like Google are not the only form of access to
information on the Web, even if the form of the algorithmic universal search engine
has become widely accepted. The various forms of search systems are briefly
introduced, and their significance is discussed in the context of searching the Web.

Chapter 3 then explains the basic technical structure of algorithmic search
engines. It explains how search engines obtain content from the Web, how this
content is prepared so that it can be searched efficiently, and how users’ queries can
be interpreted and processed automatically.

After these two technical chapters, we consider the user side in Chap. 4: what is
actually searched for in search engines, how are queries formulated, and how do
users select the most suitable results?
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Closely related are the ranking procedures, i.e., the arrangement of search results.
Chapter 5 describes the basic procedures and explains their significance. Although it
is often claimed that the ranking of search results is the big secret of every search
engine, knowledge of the most important ranking factors can at least fundamentally
explain the arrangement of search results, even if the concrete ranking depends on a
multitude of weightings that cannot be traced in detail. This understanding, in turn,
can help us both in our searches and in preparing our own content for search engines
or even in creating our own information systems.

Chapter 6 then shows how search results from the general Web Index are
extended by adding so-called vertical collections such as news, images, or videos.
For this purpose, the well-known search engines have built and integrated numerous
vertical search engines whose results are displayed on the search engine result pages.

Chapter 7 is devoted to the presentation of search results. For some years now, the
well-known search engines have deviated from the usual list form of search result
presentation and have instead established new forms of compiling search results with
concepts such as universal search and knowledge graph. This has made the result
pages more attractive and increased the choices available on these pages. With this
type of result presentation, the search engines also deliberately guide the users’
attention.

This brings us to the economic realities related to search engines. In Chap. 8, we
deal with the search engine market and thus, among other things, with the question
of how Google has succeeded in almost completely dominating the search engine
market (at least in Europe). Of course, the question of whether such a situation is
desirable and how it could be changed is also raised here.

Chapter 9 is devoted to the side of those who want to make their content best
available via search engines and their helpers, the search engine optimizers. They use
their knowledge of search engines’ indexing and ranking procedures to make content
easier to find and to bring traffic to their customers. Their techniques range from
simple text modification to complex procedures that consider the Web’s linking
structure.

Chapter 10 provides a detailed description of the advertising displayed in search
engines. On the one hand, it deals with the ads shown on search result pages as a type
of search result, and on the other hand, with the question to what extent users can
distinguish these ads from the organic search results.

Chapter 11 deals with alternatives to Google. First, it is important to answer the
question of what makes a search engine an alternative search engine. Is it enough that
it is simply a search engine other than Google? Then, based on fundamental
considerations and concrete situations in the search process, we will explain in
which cases it is worth switching to another search engine.

In Chap. 12, we change the perspective again and consider search engines as tools
for advanced Internet research. In the chapter on user behavior, it became clear that
most users put little effort into formulating their queries and sifting through the
results. Therefore, we want to see what strategies and commands we can use to get
the most out of search engines.
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Another topic related to searching, but also to the general evaluation of search
engines, is the question of the quality of the search results, which we will address in
Chap. 13. The quality of search results can be viewed from two perspectives: One is
about the user’s result evaluation in the course of their search; the other is about
scientific comparisons of the result quality of different search engines.

Chapter 14 deals with the contents of the Web that are not accessible to general
search engines, the so-called Deep Web. An enormous treasure trove of information
cannot be found with Google and similar search engines or at least to a limited
extent. We will see why this content remains hidden from the search engines and
with what methods we can nevertheless access it.

While the previous topics dealt with aspects from the areas of technology, use,
and Web-based research, Chap. 15 deals with the societal role of search engines.
What role do search engines play in knowledge acquisition, and what role should
they play?

Finally, Chap. 16 focuses on the future of search. Of course, a book like this can
only ever offer a snapshot, and 10 years ago, it would have provided a different
picture than today. However, the “problem” of search has by no means been solved
(and may never be solved), so it is worth looking at today’s search engines not only
in their evolution toward the current state but also to venture a look into the (near)
future.

1.6  Structure of the Chapters and Markings in the Text

By their very nature, chapters on different topics must be structured differently.
Nevertheless, the chapters in this book have certain similarities: At the beginning of
each chapter, there is an introduction that defines the topic and briefly describes its
significance for the book. Detailed explanations follow this. At the end of each
chapter, there is a summary that reviews the most important points. Each chapter also
contains a bibliography and, in a separate box, a list of recommendations for further
reading for those who wish to delve deeper into the topic.

There are also examples in boxes throughout the text that illustrate and deepen
what is said in the main text but are not essential for understanding the main text.

1.7 Summary

Search engines are essential tools for accessing the information on the World Wide
Web. In this book, we will look at them from the perspectives of technology, usage,
economic aspects, searching the Web, and society.

The significance of search engines results from their mass use and the fact that
they are by far the preferred means of accessing information on the World Wide
Web. However, one search engine, in particular, Google, is used for most searches.

We should not only consider search engines as technical systems. Due to the
interactions of different stakeholders (search engine providers, users, content
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producers, and search engine optimizers), there are numerous factors which influ-
ence search results and which the search engine providers do not exclusively direct.

In terms of content, search engines no longer only capture the Web content but
also offer platforms on which users can create content themselves, which is then
made searchable. Furthermore, search engine providers offer various vertical search
engines in addition to Web search, whose results are included in the general search
engine result pages. Finally, content from the physical world is transferred to the
digital world and integrated into search.

References

Alexa.com. (2021). Top sites in Germany. https://www .alexa.com/topsites/countries/DE.

Beisch, N., & Schifer, C. (2020). Ergebnisse der ARD/ZDF-Onlinestudie 2020: Internetnutzung
mit grofer Dynamik: Medien, Kommunikatio, Social Median. Media Perspektiven, 51(9),
462-481.

European Commission. (2016). Special Eurobarometer 447 — Online Platforms. European Com-
mission. https://doi.org/10.2759/937517

Halavais, A. (2018). Search engine society. Polity.

Internet Live Stats, & Statistic Brain Research Institute. (2017). Anzahl der Suchanfragen bei
Google weltweit in den Jahren 2000 bis 2016 (in Milliarden). In Statista — Das Statistik-
Portal. https://de.statista.com/statistik/daten/studie/71769/umfrage/anzahl-der-google-
suchanfragen-pro-jahr/.

Konig, R., & Rasch, M. (Eds.). (2014). Society of the query reader: Reflections on web search.
Institute of Network Cultures.

Réhle, T. (2010). Der Google-Komplex: Uber Macht im Zeitalter des Internets. Transcript. https:/
doi.org/10.14361/transcript.9783839414781

Statcounter. (2021). Search engine market share. https://gs.statcounter.com/search-engine-market-
share.

Statista. (2021). Prognose der Umsitze mit Suchmaschinenwerbung in Deutschland in den Jahren
2017 bis 2025 (in Millionen Euro). In Statista — Das Statistik-Portal. https://de.statista.com/
prognosen/456188/umsaetze-mit-suchmaschinenwerbung-in-deutschland.

Vaidhyanathan, S. (2011). The Googlization of everything (and why we should worry). University
of California Press. https://doi.org/10.1525/9780520948693

Zenith. (2021). Prognose zu den Investitionen in Internetwerbung weltweit in den Jahren 2018 bis
2022 nach Segmenten (in Milliarden US-Dollar). In Statista — Das Statistik-Portal. https://de.
statista.com/statistik/daten/studie/209291/umfrage/investitionen-in-internetwerbung-weltweit-
nach-segmenten/.


https://www.alexa.com/topsites/countries/DE
https://doi.org/10.2759/937517
https://de.statista.com/statistik/daten/studie/71769/umfrage/anzahl-der-google-suchanfragen-pro-jahr/
https://de.statista.com/statistik/daten/studie/71769/umfrage/anzahl-der-google-suchanfragen-pro-jahr/
https://doi.org/10.14361/transcript.9783839414781
https://doi.org/10.14361/transcript.9783839414781
https://gs.statcounter.com/search-engine-market-share
https://gs.statcounter.com/search-engine-market-share
https://de.statista.com/prognosen/456188/umsaetze-mit-suchmaschinenwerbung-in-deutschland
https://de.statista.com/prognosen/456188/umsaetze-mit-suchmaschinenwerbung-in-deutschland
https://doi.org/10.1525/9780520948693
https://de.statista.com/statistik/daten/studie/209291/umfrage/investitionen-in-internetwerbung-weltweit-nach-segmenten/
https://de.statista.com/statistik/daten/studie/209291/umfrage/investitionen-in-internetwerbung-weltweit-nach-segmenten/
https://de.statista.com/statistik/daten/studie/209291/umfrage/investitionen-in-internetwerbung-weltweit-nach-segmenten/

®

Check for
updates

At first glance, searching the Web may seem trivial: we enter a query and receive a
search engine result page (SERP) on which we select a result. But this is only one of
the many ways to access information on the Web. In this chapter, we introduce the
different ways of accessing the information on the Web and explain why access via
search engines has become dominant.

2.1 Searching for a Website vs. Searching for Information
on a Topic

First, we need to ask what we want or can achieve with a search. For now, it is
sufficient to distinguish three cases. We will explain these cases with the help of the
Firefox browser starting page shown in Fig. 2.1:

1. A user wants to go to a specific website they already know. To do this, they enter
the URL into their browser’s address bar (Fig. 2.1, top line). Then, on the website,
they either read something directly, conduct a search, or click on further
documents. This process has little to do with our intuitive understanding of
searching, but it is a means of getting to the information we are looking for.
For example, a user interested in news on a current topic can go directly to a news
website and either read relevant articles directly on the front page, click on them
there, or search for articles using the internal search function of the news website.

2. A user wants to go to a specific website they either already know or do not yet
know about and searches for it via the address bar (combined URL and search
bar) (Fig. 2.1, top line) or the search field (Fig. 2.1, field placed in the middle).
The search is carried out in the previously set search engine (for settings, see
Chap. 8). Such a search may be for a known website — in which case searching is
merely a “shortcut” to direct entry in the address bar (e.g., entering “ny times” in
the search field instead of “www.nytimes.com” in the address bar) or it may be to
help if the user can no longer remember the exact address of the website they are
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Fig. 2.1 Start page of the Firefox browser with the address bar and Google search as the default
start page (August 26, 2022)

looking for (e.g., if they no longer know whether a website ends with .com or .
org). When searching directly for a website that is not yet known, the user at least
assumes that such a website exists and searches accordingly.

. The third type is a user looking for information not yet known to them. This type

differs fundamentally from the previous two as the user is not looking for a
specific website but for information on a topic. Here, it is impossible to predict
with certainty whether this information can be found on a particular website or
whether the information from a single website is sufficient to satisfy the
information need.

We will discuss the subdivision of search queries according to intentions or

information needs in more detail in Sect. 4.3. For the time being, it is sufficient to
distinguish between a search for known websites and a search for unknown infor-
mation. To be able to assess different ways of accessing information on the Web, it is
essential that we can already distinguish between these cases.

In our example, we have already seen that search queries can be entered in

different places. We will return to the significance of the search engine preset in a
browser’s search box or address bar and the preset start page in the chapter on the
search engine market (Chap. 8).

Is Searching the Web Like Looking for a Needle in a Haystack?
Searching the Web is often compared to looking for a needle in a haystack.
This picture is meant to illustrate that it is difficult to find the right thing (the
needle) because of the vast amount of information available (the haystack).

(continued)
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But this image is skewed. In the case of the haystack, we know what the
needle looks like, and there is only one needle, so we can tell when our search
is finished.

However, in the case of searching for previously unknown information, we
do not always have such a clearly defined idea of what we want to find. There
could be several needles that might also serve our purpose differently. And it
could also be that we are only satisfied when we have found several needles
that complement or confirm each other.

2.2 What Is a Document?

By its very design, the Web is multimedial and contains much more than just text. In
this respect, search engines are not only there to find text on the Web but also other
types of information — even if search today is (still) primarily text-based. But
regardless of whether it is a text, an image, or a video, we will speak of a document
or, alternatively, an information object.

So what is a document? When we think of documents, we might first think of
official documents, such as those issued by public authorities with a stamp and
signature. In information science, however, the term is defined much more broadly: a
document is a record of information, regardless of whether it is in written form (text
document) or, for example, in pictorial form (image document). Concerning search
engines, this means that every piece of content they display (text, images, videos,
etc.) is a document. Therefore, we sometimes speak of information objects instead to
make it clear that we are not only talking about textual documents.

2.3 Where Do People Search?

The times when search engines were used mainly in the same context, namely, on
desktop computers or laptops, are long gone. People now search on a wide range of
devices, ranging from smartphones and tablets to wearables and purely voice-
activated devices. Especially in the case of tablets and smartphones, we must
distinguish between Web search and search within specific applications: For
searches within apps, only a limited amount of data has to be searched, whereas
Web search is about “the whole thing,” i.e., the most complete representation of the
Web possible. No matter which device we use for searching: (Web) search is a
central part of our Internet use. However, as we will see, user behavior differs
depending on the context (e.g., mobile vs. at home) and device (e.g., large screen
on a laptop vs. small screen on a smartphone). Search engines are adapted to deliver
adjusted results and result displays on different devices and in different contexts (see
Sect. 7.1 for more details).
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24  Different Pathways to Information on the World Wide Web

Search engines are by no means the only way to access the information on the Web.
In the following, we will present the different types of access and related systems.
We will then put them into relation to search engines, which will again be the
exclusive focus of the subsequent chapters. We will start with Web search engines
themselves, as they are our starting point, and we will then compare the advantages
and disadvantages of the other systems with them.

In general, a distinction can be made between search engines and other systems:

» Search engines include general search engines, vertical search engines, hybrid
search engines, and metasearch engines.

» Other systems include Web directories, social bookmarking sites, question
answering sites, and social networks.

To understand the idea of search engines, it is essential to realize that the different
ways of accessing Web content also have different objectives. For example, it would
be unfair to compare the scope of the databases of search engines and Web
directories, as they have very different requirements regarding the comprehensive-
ness of their databases. It is also relevant whether a system aims to support ad hoc
searches (i.e., searches based on the input of a search query) or whether the system is
to support browsing of content or monitoring specific sources. For example, the
latter is the case with social networks, where users “follow” people or accounts by
subscribing to their new messages. This means that content from these accounts is
displayed regularly without having to repeatedly conduct a new search.

2.4.1 Search Engines

When we speak of search engines, we usually mean Web search engines (also
known as general, universal, or algorithmic search engines). These engines claim
to cover the content of the Web as completely as possible and, if necessary, to enrich
it with additional content (see Sect. 3.2). Figure 2.2 schematically shows which
contents of the Web search engines cover. The cloud represents the universe of the
Web. It contains a multitude of documents stored within websites (illustrated by the
hierarchical structure of documents). The content that is captured by the search
engine is highlighted. Although search engines aim to capture the total content of the
Web, this objective is not achieved and cannot be reached either. We will look at the
reasons for this in more detail in Chap. 3.

Nevertheless, search engines achieve greater coverage of the Web than any other
type of search system. This is due, on the one hand, to their universal claim and, on
the other hand, to the fact that they capture the content automatically. This process is
described in detail in Chap. 3; at this point, it should suffice to say that search engines
can capture a huge number of documents on the Web and make them searchable.
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Fig. 2.2 The contents of
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Fig. 2.3 Start page of the AltaVista search engine (1996); https://web.archive.org/web/1
996102323463 1/http://altavista.digital.com/

The Concept of the Algorithmic Search Engine in the 1990s

The idea of the search engine as we know it already evolved in the early days
of the Web. Early search engines such as Lycos and WebCrawler already
worked on the same principle as Google and other search engines do today:
They gather the pages available on the Web by following links and return
ranked lists of results in response to search queries. This process is fully
automatic.

(continued)
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Perhaps the best way to illustrate the similarity between earlier and today’s
search engines is to look at the homepage of AltaVista, the leading search
engine at the time, in 1996 (Fig. 2.3).

Firstly, the similarity with today’s search engines like Google is striking:
There is a centrally placed search field, next to which is a button that can be
used to submit the search. In principle, users can enter whatever they want
without having to learn a specific query language. Whether single words,
whole sentences, or questions: it is up to the automatic processing of the
search engine to deliver results that match the search queries.

Secondly, the AltaVista homepage contains information about the size of
its database. It states 30 million documents — a large number at the time,
considering that the Web was still in its infancy. In the meantime, the Web has
grown many times over, but the challenge of capturing its content in a
complete and up-to-date manner and making it available for search has
remained (see Chap. 3).

Thirdly, it should be pointed out that AltaVista made its search results
available via other portals, including Yahoo, as early as 1996. Even then,
many providers did not build their own search engines but used the results of
one of the big search engines in cooperation. We will return to such coopera-
tion in Chap. 8 and see its influence on the current search engine market.

However, the differences between then and now should not be concealed.
Already above the search box, some things are different from today’s search
engines: With AltaVista, you could choose between different search modes
directly on the start page, in this case, between the preset simple search with
only one search field and an advanced search. Already in the simple search,
you could choose the collection to be searched (default: Web) and the format
in which the search results would be displayed. In later chapters, we will get to
know the advanced search and different result presentations.

The texts on the AltaVista home page around the search box are also
illuminating. On the one hand, a link to a mirror site is offered; such “mirrors”
are nothing more than copies of websites available in another geographical
location, in this case, Australia. Internet connections in 1996 were much less
developed than they are today, and one often had to wait quite a long time for
responses from remote Web servers. Mirrors were created to shorten these
waiting times. Today, search engines have data centers spread around the
world that distribute the search engine’s database and the processing of search
queries. However, users no longer have to select one of these data centers
explicitly, but both the index and the processing of search queries are
distributed automatically.
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2.4.2 \Vertical Search Engines

There is a distinction to be made between general search engines and vertical search
engines. Vertical search engines aim to capture as many documents as possible from
selected websites. The term “vertical search engines” is often used instead of
“special search engines”; in this terminology, universal search engines are referred
to as horizontal search engines.

Vertical search engines are restricted to a specific topic and thus make a more
targeted search possible. The ranking can be specially adapted to the documents they
index, as can the subject indexing of the documents. Finally, there are also
advantages in the presentation of the results, which can be adapted to the individual
purpose of the vertical search engines and the proficiency of the target audience. The
fact that vertical search engines cannot be replaced by universal search engines
results from the problems of the latter (for a detailed explanation, see Sect. 6.1):

1. Universal search engines have technical restrictions and (despite the label univer-
sal) cannot cover the entire Web.

2. There are financial hurdles that restrict the collection of content and its indexing.

. Universal search engines are geared toward the average user.

4. They have to provide consistent indexing of all content so that everything is
searchable together.'

(O8]

Vertical search engines intentionally restrict themselves to a specific area of the
Web (see Fig. 2.4). Usually, they are limited to certain sources, i.e., websites. These

Fig. 2.4 Contents of vertical
search engines VERTICAL SEARCH ENGINES

As many documents as possible from
selected websites

'Of course, universal search engines can carry out individual indexing for certain types of content or
certain databases. However, this cannot be done for the mass of offerings to be indexed.
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websites are typically selected by hand. For example, if one wants to build a vertical
search engine for news, it makes sense first to compile the relevant news websites,
which the search engine then continuously scans for new content (pages).

A website is a self-contained offering on the Web that can contain several Web
pages. Differentiation is made via the domain (e.g., nytimes.com), subdomains, or
directories (e.g., archive.nytimes.com or nytimes.com/section/world).

On the other hand, a Web page is a single document usually composed of text and
associated media elements (images, videos, etc.).

Examples of Vertical Search Engines

Vertical search engines can be restricted to very different topics. Examples
include Google News (https://news.google.com/), which is restricted to news,
and Swiggle (https://swiggle.org.uk/), which is restricted to content suitable
for children.

Hybrid search engines are a particular type of vertical search engine. Like vertical
search engines, they cover a selected part of the World Wide Web but add additional
content from databases to the resulting inventory. This database content is not part of
the WWW and, therefore, cannot be found through standard search engines (for
technical details, see Chap. 14). Figure 2.5 illustrates the hybrid search engine
model.

HYBRID SEARCH ENGINES
As many documents as possible from
selected websites
+ content from databases

Ne—

Database

N—

Database

Fig. 2.5 Contents of hybrid search engines


http://nytimes.com
http://archive.nytimes.com
http://nytimes.com/section/world
https://news.google.com/
https://swiggle.org.uk/

24 Different Pathways to Information on the World Wide Web 19

2.4.3 Metasearch Engines

At first glance, metasearch engines look like other search engines. They also provide
the user with the same service, namely, potential access to all World Wide Web
content. However, they differ from the “real” search engines in that they do not have
their own index but, as soon as the user enters a query, they retrieve results from
several other, “real” search engines, merge them, and display them in their own
results display (see Fig. 2.6).

The idea behind metasearch engines is that no one search engine can cover the
entire Web. Therefore, combining the results of several search engines that cover
different areas of the Web would be worthwhile. A second advantage is supposed to
lie in a better relevance ranking of the results since the best results are already
fetched by each of the giving search engines, from which a ranking of the best is then
created.

However, there is considerable criticism of the concept of metasearch engines,
which is mainly directed at the fact that the supposed advantages of metasearch are
claimed but not empirically proven (Thomas, 2012). It can also be argued that
metasearch is an outdated idea, as today’s search engines no longer have the
coverage problems that search engines had in the 1990s, when the concept of
metasearch engines was born. At the very least, the benefits of better coverage
only play a role in a few cases today.

Even the supposed advantage of ranking no longer exists today, at least not to the
same extent as it did in the past: For one thing, the universal search engines have
become far better in this respect, and for another, metasearch engines do not have
access to all the documents of the providing search engines (see Fig. 2.6). Rather,

METASEARCH ENGINES
The best results from several search engines

Search engine 1 Search engine 2 Search engine 3
2 2. 2
3 3. 3
4 4. 4
5 5. 5
6 6. 6
7 7. 7
8 8. 8
9 9. 9
10 10. 10

Fig. 2.6 Contents of metasearch engines



