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SYSTEMS & 
DATA HANDLING

One of the most important aspects
of modern data handling is how
to tease out the particular data

you need from the seemingly endless
threads of the World Wide Web. The Web
is becoming the first and often the most
important tool used, whether for starting
a research project; looking for competitors,
potential colleagues, or consultants; or find-
ing journal references or protein sequence
data or images.  

The main tool for dealing with these
often overwhelming tasks is the search
engine. These modern variants of standard
list sorts and indexers are figuratively and
literally the motive force behind the over-
whelming tasks of knowledge seeking
and distribution on the Web.

A Bunch of Yahoos?
The number of public and free search
engines is still growing, with time-honored
classics jostling for position with upstart
newcomers and providers such as North-
ernlight.com (www.northernlight.com)—a
former public favorite of many scientists—
being absorbed or transformed into private
specialty markets in the shuffle. Search
engines rely on one or both of two main
schemes: spiders (the so-called webcrawlers
that search automatically through pages
on the Web, performing indexing tasks)
and human-edited directories.

Because these Web searchers all use
different algorithms for searching and
indexing, the same terms entered into a
query can give different results on differ-
ent engines. This means two key things for
a typical user: You can get a broader survey
of a topic by using more than one search
engine; and one search engine may match
your general preferences for information
better than another, depending on both
your topic and your search style and needs.
For example, AllTheWeb (www.alltheweb.
com) provides specialized audio and video

searching capability.
But if your needs and styles change,

so too may your optimal search engine.
According to Danny Sullivan, editor of
SearchEngineWatch.com, bigger is not
necessarily better in search engines: “When

you seek the obscure, consider using a
search engine with a large index. Howev-
er, for general searches or . . . for popular
topics, a large index does not necessarily
equal better results.” 

But for most, bigger is one of the first
criteria considered. As reported by the search
engines themselves, Google (www.google.
com) and AllTheWeb have each indexed
more than 3 billion pages and continue to
battle for primacy of place, while Teoma
(www.teoma.com) and AltaVista (www.
altavista.com) have indexed 1.5 and 1 billion
pages, respectively (1). Inktomi (www.
inktomi.com)—a Yahoo! (www.yahoo.com)
subsidiary—has an index of over 3 billion
pages, but it is not directly accessible, acting
instead as a major Web search partner
behind the scenes for user portals such as
HotBot (www.hotbot.com). 

As with buying an automobile, a test
drive that matches a particular style of driv-

ing to a particular vehicle is sometimes the
only way to be sure of getting the appro-
priate model. And, as with automobiles,
sometimes look and feel rather than “miles
per gallon” may also be important to a partic-
ular user. Some people, for example, find
the interactive “personal” sense and the kids
sections of a portal such as Ask Jeeves (www.
askjeeves.com) preferable to more naked
search engines that might give nearly iden-
tical results. And many prefer using a
global Internet provider with all of its acces-
sories such as AOL (which uses Google) as
their portal into searching, rather than rely-
ing upon a named engine’s webpage.

Search engines also differ in the amount
of indexing they do through human-
analyzed directories and the amount of
automatic spidering (metacrawling) they
do through webpages that offer indexing
without human interaction. 

Metasearch engines such as the free
Dogpile (www.dogpile.com) and the paid
Copernic (www.copernic.com) use their own
algorithms to search through the collec-
tive gleanings of other search engines, using
what they generally refer to as a “best of
the best” strategy. Although this can be
highly effective, it can also dilute your
search if you have strong preferences for
one search engine’s algorithms and can
be considerable overkill if you are inter-
ested in a very common term or topic area.

Searching Operands
Almost everyone knows about putting
quotation marks around a phrase to ensure
that it is searched for exactly “as is”. Most
free and pay search engines have adopted
other conventional operands that can help
simplify and direct the standard search
beyond the random jumble of keywords
that most individuals initially use when
they first learn about searching the Web.
According to Sullivan, there is a “mathe-
matics” of search engines. For example,

Seek and Ye May (Not) Find 
Finding information online can require 
specialized searches and subtle tricks.
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+chemistry+Dalton will give you many of
those pages related to the father of modern
atomic weights, but –chemistry+Dalton
will give pages on the infamous Dalton
Gang and the former star of the James
Bond movies. And along with mathematics
is grammar, with punctuation and key
“verbs” controlling the pattern of a search.
An especially powerful tool is the use of
the colon (:) with an appropriate keyword.
For example, in AltaVista, the query “host:
*.gov chemistry”, where * is a wildcard,
gives all of the government websites that
mention chemistry (2).

Most search engines have “advanced”
search sections that help you phrase your
questions using these operands or help you
narrow your search to certain categories of
item or site type, for example, ftp, pdf,
html, video, or image (2).

“Trick” Questions
More is definitely not better in Web search-
es if that more involves thousands of websites
that mention your search terms in an
inappropriate, trivial, or downright mistak-

en fashion. Often, it is the phrasing of your
query that is the easiest to modify to give
the best results. Where possible, specify to
the nth degree. When trying to find out
what was the first plastic, rather than search
for “plastics” search for “the first plastic was”
and the query is likely to result in some-
one’s page that fills in the blanks with exact-
ly what is required. Note that even here, a
slight change can give significantly differ-
ent results. The above phrasing gives (most-
ly) the reasonable choices of celluloid,
lacquer, or Bakelite as the “answer”. But if
the query phrase is “was the first plastic”, a
significant number of hits give “was the first
plastic surgeon”, so properly nesting the key
terms can be critical. 

Another common search technique,
used when looking for a very specific item
or piece of information, is to go into overkill
and work back. For example, to see if a
reference is available on the Web in cita-
tion or full text, give the full title of a paper
(or as much as you know), and/or list all
of the last names of authors known, the
year published, and/or the journal (if

known) in one great list. If no match
returns, use another search engine, and/or
whittle down the list until a useful “hit”
shows up or you can assure yourself that
one is not available. Remember, the entire
Web is not on any one search engine. And
differences in the indexing algorithms
complicate things even more. 

The Search Culture
Searching and being searchable is an indus-
try in itself; there are now organizational
webpages, annual meetings, gurus and
doyens and pundits—and, of course,
consultants and educational software all
dedicated to the search business (1). Pay-
for-use search engines designed for unique
and proprietary purposes are becoming
more common even as free ones still prolif-
erate—this is especially true for rare or
specialized information. 

Comparatively few end users—and in
many cases too few webmasters—realize
the extent to which another realm of
finances underpins the search culture—
the practice of paying a search engine to
guarantee or prioritize visibility in a search
engine’s collective space of webpages exam-
ined and indexed. In many cases, fees paid
by companies and organizations for prior-
ity listing subsidize the “free” portions of
the search and index. And, like an ad in
the Yellow Pages, the results can benefit
both “seller” and user when there is a desire
and need for a commercial matchup. For
others (often most), it is the necessary if
not desired consequence of having a “free”
source of generalized searching in the
first place.

But whether free or paid, metacrawled
or directoried, the search engines of
today have become the trusted librarians
for an ever-increasing segment of the scien-
tific community. And despite the all-too-
valid caveats that everything is definitely
not on the Web, it might as well be for
more students, researchers, and scientists
than any traditional librarian would dare
to think. In such a world, knowing the
abilities and limitations of the various search
engines, including how (and when) to best
use them, is ever more critical.
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