SEARCHING ON THE WORLD WIDE WEB
by

Dr.D. K. Singh* and
Dr.B. K. Singh**

ABSTRACT

Lot of Information is available on the World Wide Web. But Searching on the World
Wide Web can be confusng. A myriad of search engines exd, often with little or no
documentation, and many of these search engines work differently from the standard
commercial search engines user normally use ©. There are many directories, which
attempt to organize the Internet by subject. Today there are many seard engines that
combine directory and keyword search capability. This paper defines search engine,
directories and covers bascs of searching, provides criteria for choosng search
engines, aswell as provides a comparison of some of the search engines available
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0 Introduction

The plentiful content of the World Wide Web is useful to millions @.  Some simply
browse the web through entry points such as Yahoo. But many information seekers use
a search engine to begin ther Web activity. In this case, users submit a query, typicaly
a lig of keywords, and recaeive a lig of Web pages that may be rdevant, typicadly pages
that contain the keywords.

Many of the search engines use Well-known information retrieval (IR) dgorithms and
techniques 9. However, IR dgorithms were developed for reaively smal and
coherent collections such as newspaper articles or book cadogs in a (Physicd) library.
The Web, on the other hand, is massive, much less coherent, changes more rapidly, and
is goread over geogrephicaly didributed computers. This requires new techniques or
extenson to the old ones to ded with gathering information, making index sructures
scdable and efficiently updatesble, and improving the ability of search engines to
disrimingte. For the lagt item, the ability to discriminate, it is possble to exploit the
linkage among web pages to better identify the relevant pages

Web is huge and chalenging. Several studies have estimated the size of the web ©%79),
and while they report dightly different numbers most agrees that over a hillion pages
are avalable. Given that the average sze of a web page is around 5 to 10k byte just the
textual data amounts to a least tens of terabytes. The growth rate of the web is even
more dramatic. According to Lawrence and Giles ©, sze of the web has doubled in less
than two years, and this growth rate is projected to continue for the next two years.



1 What are Search Engines and Directories?

Search engines in use on the Internet use automated programs, caled robots, to search
the web. These automated programs are dso known as spiders, crawlers, wanderers and
worms. The robots crawl about the web indexing web stes. Some of them index web
gtes by title, some by uniform resource locators (URLS), some by words in each
document in a web Ste, and some by combinations of these. Because the Internet is
aways growing and because these search engines search in different ways and search
different parts of Internet, doing the same search usng different search engines will
often give on widdy differing results.

Many directories on the Internet were crested by humans tired of stumding about the
Internet looking for topics of interest. These persond lists grew in Sze and complexity,
and eventudly the humans sarted to use the avalable search engines to assg them in
ther quest to bring order to the mess Yahoo is perhaps the best known of the
directories. It was darted by a couple of sudents a Stanford and now employs a variety
of people, including librarians, who review and categorize, web Stes.

2. How to Search?

Browsing a directory is a smple maiter of following the links for the topic of interest.
Searching either a directory or the portion of the web that a search engine covers works
very much the same in dmog dl search engines. The basic format is that of a didogue
box, pane, or line where search terms can be entered followed by options to either
submit or clear the search. Once the search request is received, the search engine
searches its own indexed daabese fird, then, based on design, sends out spiders or
other robots to add to the database. Results are sent back to the searcher, some
annotated extensvely, with links to the sources retrieved.

Full-featured search engines dso have options to expand or limit searches in a variety
of ways. For example, in Lycos, the basc search assumes a Boolean "or", which means
those two or more terms will return results if any of the terms occur in documents
indexed by Lycos To obtan documents containing dl the tems in a search, the
Enhance user Search option must be chosen
and adjustments meade to the default options.

3. Choosing a Search Engine

Choodsing a search engine depends on the results usar's looking for, though there are
some criteriathat may be useful. These criteriainclude:

Browsability - how easy is it to understand the results? Do user receive enough
information from the retrieved results to make a decison about the ussfulness of the
results?

Cugomizability -- can user congtruct a sufficiently detailled search so as to diminate or
greaily reduce irrdevant results?

Relevance - no matter how browsable or customizable, are the results returned relevant
to user search?

The fallowing table describes various search engines for different type of informetion.



4.

Felds & File Types

If user wants to search for:

Choose:

Audio/Musc

aoo.com, AllThe Web, AltaVisa, CNETMP3 Search
FindSoundscom, FHpFind Genie Knows, HotBot
SuperSearch  Ithaki, Ixquick Matasearch, Lycos MP3
Search Lycos RichMedia Search MSN Search Advanced
Search MeaMisson, Researchville, SavvySearch MP3
Search Turtle.com, Sngingfish

Datalast Modified

Alta Viga Advanced Search, AltaVista Search Assistant,

Hotbot, MSN Search Advanced Search, Northern Light
Power Search

Domain/SitelURL

AllThe Web Advanced Search, Alta Visa Search
Assstant, Clickey, Direct Hit Advanced, Excite Advanced
Search, HotBot SuperSearch, MSN Search Advanced

Search, Namedroppers.com, Northern Light,
SearchEdu.com

Geogrgphic location

Images

Alta Viga Search Assistant, Excite Advanced Search
Fossick, Northern Light, GeoSearch, HotBot SuperSearch
MetaCrawler Power Search, MSN Search, Advanced
Search Northern Light Geosearch, Northern Light Power
Search

AllTheWeb, AltaVisa, The Amazing Picture Machine,
Corbis, FtpFind, Genie Knows, Google Image Search
HotBot, Itheki, Ixaguick Metasearch Lycos RichMedia
Search MSN Search Advanced Search Researchville,
Savwwvy  Search, Scour, SearchTurtlecom, Yahoo!News
Image Gallery

Languege

AllTheWeb, Altavida, Excite Advanced Search, Google
HotBot, Lycos Advanced Search, MSN Search Advanced

Search, Northern Light Power Search

Multimedia& video

a&oocom, All The Web, AltaVisga, FipFind, Genie
Knows HotBot, Lycos RichMedia Search, MeaMisson,
Researchville, Soour, SearchTurtlecom,  Singingfish
StreamSearch

Programming language

HotBot SuperSearch M SN Search, Advanced Search

Proper name

AltaVista, Excite, HotBot, Y ahoo, Search Options

Title

AllTheWeb Advanced Search, AltaVista, AltaVista Search
Assgtant, Direct Hit Advanced, Fossck, Googe, HotBot,
iLOR, Ixquick Metassarch Lycos Pro Mamma, Northern
Light, Virtua Learning Resources Center

Search Engines. A Comparison




We can divide search engines into four categories (I) Classcs, (II) Leaders, (ll1)
Newer Kids on the Block, and (IV) Search Engines for Search Engines. By Classics we
mean search engines that have been around for awhile, that are wel known and well
used. Leaders are search engines that may or may not have been around for awhile, but
are wdl known, have high use and return relevant results. Newer Kids on the Block is
our desgnation for more recent arivals on the search engine scene. And Search
Engines for Search Engines covers two meta-search tools that give user a single
interface for searching multiple searches engines a the sametime.

The information given for each search emine is the name, the URL, how big the
database is (if avalable), what it searches, genera information on how to search, and
why you might want to use it. Also included are characterisics specific to a given
search engine.

5. Classics

World Wide Web Worm: http://www.qgoto.com/

A keyword oriented search engine good for generd topic searching in a database of
aound 3 million dtes Has limited customization cgpability because it is forms based.
Searches only http:// stes (no gopher, ftp Stes). Once user make a connection to the
saver, the searching is very fagt; of dl the search engines we tried, though, this one
took the longest to connect. The spiders in this engine seek out only URLs and web
pege titles for its index, 0 it's not the ided place to find in-depth information on
gpecific pages  Usars can search with "and” and "or" Boolean operators, and they can
retrieve sound/graphics files.

Why search with the Worm? It is good for smple, one or twoword topic searching, as
wel a generaing ligs of URLsS in a ceatan aea Ligs of busness pages
organiztions, €c.

WebCrawler: http://www.webcrawler.com

WebCrawler was begun in 1994 a the Depatment of Computer Science and
Enginegring a the Universty of Washington. In 1995 WebCrawler was punched by
America Onling, has spiders that crawl over the entire web looking for popular Stes.
They index the contents of the documents as well as the URLs and titles, and claim to
update their entire database of around 500,000 web pages on a monthly bass. There are
no descriptions of the dtes with the results which makes gauging relevance difficult.
However, in many smple, broad topic searches, rdevant home pages gopear a the top
of theresults list, dlowing user to avoid scanning long ligts of less rdevant sites.

This engine searches for ftp and gopher gStes, not just http's It searches words, not
drings. For example, a seach for "Colorado River” will turn up hits for those two
words anywhere on the page. User can dso search using the Boolean "and” and "or."

Why search with the WebCrawler? It's good for smple searches, has some
customization capability--user can specify the number of words to search in ther query



and the number of dedred results in blocks of 10, 25 or 100. They can dso bookmark
the results, making going back to specific Stes very essy.

Y ahoo: http://vahoo.com.
Yahoo is the web's most popular search service ad hes a well-deserved reputation for

helping people find information easlly. The secret to Yahoo's success is human beings.
It is the largest human-compiled guide to the web, employing about 150 editors in on
efforts to categorize the web. Yahoo has well over 1 million Stes liged. Yahoo hes a
GUI (grephica user interface) that makes searching and browsing a piece of cake. It
offers hourly news summaries from Reuters. Open Text search results are clearly
marked, showing al URLs and the size of each. Reaults are scored by relevancy.

However, dl these wonderful features of Open Text, including three types of searching,
dont dways work for smple queries. This is because the engine searches drings, not
words. All words in a query must be present in the order given. However, the Boolean
search capability is strong, and user can create ther own weighted search. Yahoo!
mixed with Open Text is a sudy in searching contrasts On the one hand, the directory
search does the work for user, on the other, user, the searcher, must do most of the work
if they want the best results from the Open Text "power search.”

Why search with the Yahoo? It's probably the best place to stat any search of the
Internet. 1t helps novices (and were dl novices in something) become acquainted with
what the Internet has to offer.

EINet Galaxy: http://galaxy.einet.net/

The Gaaxy is another hierarchical, topicaly organized search engine. Each topic haes
its own page in the Gdaxy, and each page is organized into many lids. For example,
the Topic Lig page provides links to other Gaaxy pages contaning specific
information about your topic. Conggts of a series of indexes from which to choose. For
example, user can search an index of pages only found on the Gdaxy itsdf, the web,
gophers (to improve qudity of gophers found, only those dso referenced in Gopher
Jewels appear in the index), Hytenet--for access to thousands of tenet dtes and
Gdaxy Entries. This lag index contans only information references in the Gaaxy
itself. Let's say user wants to know if there are any references to the American
Asociation of Retired People, or AARP. One can search on the full word or on the
acronym to find out if they should continue their search further. Booleen "and" "or,"
and "not" can be used to refine the search process.

The Gaaxy has a link "One can add information to this pagel” Clicking on it will bring
up a form, which can be used to add references to an exiding page, or send comments
to Galaxy daff.

Why search with the Galaxy? It dlows the option of searching aress of the Internet not
found on the web. It has a convenient browse page with preformatted searches on
goproximately 100 commonly chosen topics to save user time Has topic ligs and
document ligts relating to userstopic.



Leaders

InfoSeek Guide: http://infoseek.go.com/

InfoSeek Guide is the free directory and keyword searchable service of InfoSeek. Use
the Guide to direct their browsing of the Internet or to look for specific information.
InfoSeek Guide indexes over 1 million web pages It dso indexes Usenet newsgroups,
FTP and Gopher dtes, e-mail addresses, and Frequently Asked Quedtions lists. Search
features are many, and canplex. But even with the complexity InfoSeek Guide offers
great search cugtomizability and includes fegtures such as indexing of dl words on a
page, case sendtivity S0 that user can get a precise match on proper names, proximity
seaching, the "not" operator, symbol searching, and phrase searching. Results are
ranked by rdevancy and include that ranking, a link to the gte of the informetion, the
URL of the gte, the sze of the document, some description of the document, and a link
to smilar pages. Users can bookmark their results too, making return vidts to the dtes
much eesier.

Why search with the InfoSeek Guide? It's convenient (as of this writing it is the firgt
search engine listed on Netscape's Net Search page) and offers many useful search
features. Internet World tests also show it to provide the most relevant results *.

Lycos: http://www.lycos.com/

It was one of the first engines developed for the Net. Back in December of 1995, Lycos
cdamed to have indexed 92% of the web. Now it dams to be the only complete guide
to the Internet. Hype adide, they do have a huge database. They, too, have gone from
being amply a keyword searchable index to adding a directory, which goes by the
name of A2Z. Lycos dso provides a sarvice cdled Point, which provides reviews and
ratings of the top 5% of dl the Internet Sites they index. Lycos searches every word in a
web gte and defaults, for some unfathomable reason, to an "or" search. To get the full
range of search options user need to go into "Enhance your search”. Once there, user
can choose variaions on "and" to match dl user search terms, only two of their search
terms or as many as seven search terms. User can dso choose the leve of rdevancy of
their search.

Why search with the Lycos? It covers a lot of the web, it is easy to use and the results
are not only easy to read but user dso get enough information in the standard display to
determine how relevant the results redly are. User can dso bookmark ther results,
making return visits much esser.

OpenText: http://index.opentext.net/

OpenText provides little documentation on what or how it searches until user does a
search, but it is popular because they do get results. The search form looks a hit
intimidating at firg, but is actudly smple to use. User enter a word or phrase on esch
search ling indicate where they want to search (anywhere, summary, title, first heading,
URL) and how they want to search (and, or, but not, near, followed by). Reaults include
a link to the document, the rdevancy ranking, and the sze the URL, an excerpt
describing the document, links to Smilar pages and an option to see the maiches on the
page. This option lets user s the key wordsin the context of the document.




Why search with the OpenText? It offers a variety of sophisticated search options with
a dear digplay of the results and extras such as links to smilar pages and keywords in
context.

Newer Kids on the Block

Magellan: http://magellan.excite.com/

Magdlan offers added vadue to user searching by providing Stes that have been
evduaed by a daff of reviewers on the bass of depth, ease of use, and innovation. It
also rates newsgroups, ligtservs and mailing ligts.

User can search a directory mode: Explore Topics, or a keyword searchable mode
Search Magdlan. Searches default to "or" if no other connectors are Specified, and
ingructions are provided for Expanded Search utilizing more complex syntax.

Magelan provides a feature caled Green Light which appears next to reviewed Stes
that, a the time of review, have no materid "gpparently intended for mature
audiences" This feature pertains only to http Stes, and goplies only to the homepage
itsdf, not to itslinks.

Why search with the Magdlan? Its spider uses naturd language processing software to
hunt down stes for the database. Although it's a smdl database, it's growing a a steady
rate. Thousands of users submit their Stes for review, and there are over 1.6 million
unrated Stes found by the Magellan robot awaiting review. Its vaue lies in the refereed
sites and the ease of searching--both of which will improve with time.

Inktomi: http://inktomi.berkeley.edu/

Full-text search engine for the web that clams to be the fastest (1-2 second response
time), and is named for a Trickder Spider of Plans Indian mythology that brought
culture to the people. The Trickster dso represents the weak vs. the srong, the triumph
of the underdog. Inktomi will accept upto 20 words in a query, and ranks documents by
how many of the search terms are found in it. The searcher is offered the option to
diglay results with or without full graphics (digpensang with grgphics could be a red
time-saver). It dso searches for same word roots instead of endings (e.g. watch, not
watch-ing, or weach-ed). Usng a + (plus) before a word indicates that it must be
included in the results. A - (minus) indicates it must be excdluded from the results.

Why search with the Inktomi? Because it represents the future of web searching. It may
now provide too many irrdevant results, but the technology is improving and a new
iteration isimminent.

Alta Vista: http://www.altavista.com/
The Alta Vida is one of the most powerful and flexible of the mgor globd WWW

search engines on the Net today. Alta Vigta searches for words on web pages. It dlows
user to peform smple or complex searches and has speedy retrievd times and well-
developed robot technology (spiders, etc). If no connector is used in the search the
default is "or." Truncation is possble, as ae fidd searches in text, URLS title and
links. The link search retrieves pages where a least one link represented on that page
matches ther search query. Advanced searching is dso avalable by usng Boolean



operators and adjacency symbols. The near symbol ~ can be used as can parentheses for
nesting.

Web pages are evauaed for relevance-its ranking system is not as effective as tha of
other search engines because it indexes any and dl references to a search term, no
matter

How far off it may be from the query's intent. Its search engine doesnt dlow
"gemming”® as others do which mears that search are performed only on the exact
phrase-plurds and other forms of words are left out. However, if a document is found
in user search, they can be sure their search terms are somewhere in it. Alta Viga dso
provides dates in its result lis. Although user can refine their search by using the Power
Search option, Alta Viga doesn't have as much onrscreen help as other search engines.
In terms of sheer scope, however, User will know the Internet universe was scoured
once ther query is sent out. They can bookmark ther results, making future dte vidts
much eesier.

Why search with the Alta Vigta? Because it searches for the obscure and hardto-find
subjects and performs its searches with speed. If User wants to find as much as they can
about a certain topic, this is the search engine for user. Digitd's Alpha architecture, and
dams to have 21 million, fully indexed pages in its daabase power its Spider
technology.

Excite: http://www.excite.com

This search engine offers two ways of searching Concept or keyword. Many times there
are no sgnificant differences between the results of these searches. There is no Boolean
searching, o0 trying to find specific information on a topic can be frudraing. The
puses of this engine however lie in its service offerings User can do a directory search,
much like that of Yahoo, or a keyword search. They can search for reviews, cartoons,
news summaries, newsgroup texts and public ads. Unlike Alta Vida, its am is not to
build a comprehensive database, but one that is popular and current. The entire database
is checked and updated weekly by spiders that are sent out on specific missons. One is
sent to what's new sites to compile a database of new URLs. Another is then sent out to
bring back the page contents to the Excite database.

Why search with the Excite? Because it incorporates the technology of the future
Concept  searching, usng naturd language processing, needs to be further refined in
this engine, but it's being utilized. Excite dso provides a complete search sarvice, with
news, subject searching and classified ads.

Sear ch Enginesfor Search Enginesa.k.a. Meta Sear ch Engines

MetaCrawler: http://www.go2net.com/sear ch.html

MetaCrawler is a search service that has no internd databases. It smply acts as a front
end for 9 different search engines OpenText, WebCrawler, Inktomi, Alta Vida,
InfoSeek, Yahoo, Lycos, Excite, and EINet Gaaxy. MetaCrawler sends ser query to
the search engines then puts them into a uniform format for display. The search screen
gives user a number of options. There is the usud search line but beneath it are 3 search




options search as a phrase (=3 min), search dl these words (~ 1 min), search any of
these words (~ 1 min).

Why search with MeaCrawler? It provides a sngle interface for 9 popular search
engines, dlows user to use some farly sophisicated search options and will check the
document URL s to make sure the link is valid.

SavvySear ch: http://www.savvysear ch.com/

SavwwySearch is a search tool that provides a common interface for searching a variety
of search engines. One enters their search on the Query line and it sends ther query to
multiple search engines. It ranks search engines by a number of factors, including how
gopropriate they might be and how fast the response time is currently. By requesting
that the results be integrated, it will remove duplicate results To search, enter the
search words, choose the "and”, "or", or "adjacency” operators from the query options,
choose the number of results to be returned from each search engine, choose the display
format, tell it to integrate the results if user want, and wait. Shce it is searching more
than one search engine, the wat may be longer than that when using a single search
engine. The normd display will give user mogt of the sandard display for the specific
search engine providing the results. If the results are coming from WebCrawler, user
gets the URL, if they are coming from OpenText, you will get the usud OpenText
digplay. SavvySearch ligs the name of the search engine providing the results. Another
nice feature isthat SavvySearch is currently avalablein 18 different languages.

Why search with the SavwwySearch? It's one stop shopping and it searches a lot of
different search engines. In one search it reviewed 17 search engines as having possibly
relevant information and seerched 3 of them.

6 Conclusion

There are many dmilarities and differences in the way the search engines work. Think
about what you want to get out of your search, try out a number of the search engines,
and understand that the Internet and the search engines are changing daily. Yesterday's
favorite search engine may be completdy different today, and, most certanly,
yesterday's search will provide completely different results today. The concept of an
expat as someone who knows dmost everything about a subject is no longer vdid. A
better definition may be that an expert is someone who adapts to new information,
digestsit more quickly, and soon is hungry for more.

For getting the best results form the search engines, use the "advanced festures' and
options that are available. When getting to know a new search engine, take a minute to
read the "helpful hints' for searching that many of them provide on their main pages.
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