What are Search Engines?

» Designed to assist you in searching
through the enormous amount of
information on the Web

» No single search tool has everything

» Each engine is a large database which
utilizes different search techniques
and tools (spiders or robots) to build
indexes to the Internet (some also
utilize submissions and administration)




Which Search Engine?

» Yahoo

» Altavista

» Excite

» Google

» NorthernLights
» Hotbot

» Infoseek
See Handout - “The Little Search Engine that Could”
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Selected Subject-Specific
Engines

Jobs

» Hotjobs.com (http://www.hotjobs.com/)

» Monster.com (http://www.monster.com/)
» The Riley Guide (http://www.rileyguide.com/)

Games

» CNET Gamecenter.com
(http://www.gamecenter.com/)

» Games Domain (http://www.gamesdomain.com/)
» Gamesmania (http://www.gamesmania.com/)
» GameSpot (http //www gamespot.com/)
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Subject Directories

» Hierarchically organized indexes of
subject categories

» User can browse through lists of
Websites by subject in search of
relevant information

» Maintained by human

» May include a search engine for
searching their own database




Summary

» Search Engines » Subject-5pecific
}The B]g Guys » The BigHub.com

» Altavista

» Search Engine Colossus

» Google » Subject Directory

» Yahoo » LookSmart

» Meta-Search Tools
> Dogpile » Specialized Subject

» MetaCrawler D] I‘eCtO I’y
» WWW.Virtual Library

» About.com

» Lycos
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Search on the Web dictionary definitions

search

COMPUTING (transitive verb) to examine a computer file, disk, database, or
for particular information

engine
something that supplies the driving force or energy to a movement, system, or t

search engine

a computer program that searches for particular keywords and returns a list of
documents in which they were found, especially a commercial service that's
documents on the Internet

© Tefko Saracevic [)



How Search Engines Work
(Sherman 2003)

Crawler

Indexer

Search
Engine

Database
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how do search engines
work? elaboration

» crawlers, spiders go out to find
content

» in various ways go through the web looking for new & changed sites

» periodic, not for each query
» no search engine works in real time

» some search engines do it for themselves, others not
» buy content from companies such as Inktomi

» for a number of reasons crawlers do not cover all of the web - just a
fraction

» what is not covered is “invisible web”

© Tefko Saracevic




elaboration ...

» organizing content: labeling, arranging

» indexing for searching - automatic
» keywords and other fields
» arranging by URL popularity - PageRank as Google

» classifying as directory

» mostly human handpicked & classified

» as a result of different organization we
have basically two kinds of search
engines:

» search - input is a query that is then searched & displayed

» directory - classified content - a class is displayed

» and fused: directories have now also search capabilities & vice versa

© Tefko Saracevic 9



elaboration (cont.)

» databases, caches: storing content

» humongous files usually distributed over many computers

» query processor: searching, retrieval,
display
» takes your query as input

» engines have differing rules how handled
» displays ranked output

» some engines also cluster output and provide visualization

» at the other end is your browser

© Tefko Saracevic 10



case of Google

» developed by Sergey Brin and
Lawrence Page while students at
Stanford

» in the beginning run on Stanford computers

» basic approach has been described in
their famous paper “The Anatomy of a
Large-Scale Hypertextual Web Search
Engine”

» well written, simple language, has their pictures

» in acknowledgement they cite the support by NSF’s Digital
Library Initiative i.e. initially, Google came out of
government sponsored research

» describe their method PageRank - based on ranking
hyperlinks as. in citation indexing

11


http://www-db.stanford.edu/~backrub/google.html
http://www-db.stanford.edu/~backrub/google.html
http://www-db.stanford.edu/~backrub/google.html
http://www-db.stanford.edu/~backrub/google.html
http://www-db.stanford.edu/~backrub/google.html

limitations

» every search engine has limitation as to

» coverage

» meta engines just follow coverage limitations & have more of their own
» search capabilities

» finding quality information

» some have compromised search with
economics
» becoming little more than advertisers

» but search engines are also many times
victims of spamindexing

» affecting what is included and how ranked
© Tefko Saracevic 12




spamming a search engine

» use of techniques that push rankings
higher than they belong is also called
spamdexing

» methods typically include textual as well as link-based techniques

» like e-mail spam, search engine spam is a form of adversarial
information retrieval

» the conflicting goals of accurate results of search providers & high positioning
by content page rank

© Tefko Saracevic 13



meta search engines

» meta engines search multiple engines

» getting combined results from a variety of
engines

» do not have their own databases

» but have their own business models
affecting results

» a number of techniques used

» interesting ones: clustering, statistical
analyses

© Tefko Saracevic 14




sample of meta engines
- with organized results

Dogpile

results from a number of leading search engines; gives source, so overlap can
compared; (has also a (bad) joke of the day)

Surfwax

gives statistics and text sources & linking to sources; for some terms gives relate
terms to focus

Teoma

results with suggestions for narrowing; links resources derived; originated at
Rutgers

Turbol0

provides results in clusters; engines searched can be edited

© Tefko Saracevic 15


http://www.dogpile.com/
http://www.dogpile.com/
http://www.surfwax.com/
http://www.surfwax.com/
http://teoma.com/
http://turbo10.com/

meta search engines (cont.)

» Large directory

Complete Planet

directory of over 70,000 databases & specialty engines

» Results with graphical displays
Vivisimo
clusters results; innovative
Webbrain

results in tree structure - fun to use

Kartoo

results in display by topics of query

© Tefko Saracevic 16


http://completeplanet.com/
http://vivisimo.com/
http://www.webbrain.com/html/default_win.html
http://www.kartoo.com/

Search Engines vs. Directories

Directories Search Engines

» Human aided, organized list » Computer built index of

» May be general or subject- information on web

specific » More inclusive
» May be able to “search” » Used to find specific
directory resources
» Google - general » Searchable by keyword
» NetTech Educatiopal » Excessive “hits”
Technology Coordinator
Website - subject specific » Every page of a Website is
» User has control of browsing indexed
» Fixed vocabulary » Better for general searches,

but can be used to find

» Links go to Website home specific information

pages only

Davina Ii’r]uitt-Mentle 17
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Search on the Web

» Corpus: The publicly accessible Web: static + dynamic

» Goal: Retrieve high quality results relevant to the user’s need
» (not docs!)
» Need

» Informational — want to learn about something

» Navigational — want to go to that page

Low hemoglobin

» Transactional — want to do something (w United Airlines

» Access a service
Tampere weather

Mars surface images
» Shop Nikon CoolPix

» Downloads

» Gray areas

» Find a good hub Car rental Finland

» Exploratory search “see what’s there” Abortion morality




Yahoo!

» Synonymous with the dot-com boom,

probably the best known brand on the

web.

A AN AN

computer chess - Yahoo! Search Results

» Started off as a web directory service in

Web | Images | Video | Local | Shopping | more =
| computer chess

| Search | Ouons~

omputer+chess

Customize +

computer chess

Y¥ehoo! My Yehoo! Mal Walcome, Guest [Sign In] Help

YaHoO!

e

Also try: play free computer chess, computer chess games, More...

Computer Chess Games
Get cashback on Computer Games. Search Now and Save.
Search.Live.com/cashback

Play Free Chess Against Com r
Find 1000's of items and Compare prices at Smarter.com.
www.smarter.com

Computer chess - Wikipedia, the free encyclopedia
1990s P re-sensory Chess C

engineers have built, with increasing ...
en.wikipedi iki -_chess - 131k - Cached

Chess engine - Wikipedia, the free encyclopedia

(Redirected from Chess ) Jump to: g

to win the Waorld C Chess Champicnship ...
ikipedi fwiki/Chess_i - Cached

Play Chess Against the Computer - Chess.com

Chess.com Gear. Cl d Ads. Memt Search M
www.chess.com/play/computer.html - Cached

Thinking Machine 4: Play the Game
About | Image gallery | Home | Contact ...

turbulence.org/spotlight/thinking/chess html - Cached

Home - Computer Chess Wiki

SPONSOR RESULTS

with LCD screen ... Since then, chess enthusiasts and computer

ion, search ... 1992 became the first microcomputer

Live Chess. Against the Computer. Vote Chess. Learn. Chess Rules & Basics. Openings - Game Explorer ...

... trusted source for computer chess information! Table of ... If you are a computer chess expert and want to

1- 10 of 29,700,000 for computer chess {(About) - 0.02 5 | @ SearchScan - On

SPONSOR RESULTS
The Chess Store - Chess
Computers 3=
All Excalibur and Saitek models. Live
service, no tax, free gift wrap.
www.thechessstore.com

Marble Chess Sets

All iterns 30% off. Brand name chess
sets, chessmen, boards and tables ...
www.gammonvillage.com

Chess 3D - Software - $9.95
ProSoft Chess 3D is a great Chess.
Game for your computer. Download.
www.prosoft3d.com

Free 3D Arcade Chess

Play Chess Anytime wi this Stunning 3d
Arcade Chess Game Free.
Playtoad.com/Chess

Computer Checkers
Help Keep Your Family Protected Online.

Get Special Offers.
www.Microsoft.com/Windows

Chess Computers Wholesale
Chess computers & handhelds from
Saitek & Excaliour at Wholesale.




Lycos' » One of the pioneers of the field

» Introduced innovations that
inspired the creation of Google

eo0o Lycos Search Results: web results for computer chess =

computer chess

Lycos Home

WEB IMAGE VIDEO PEOPLE BUSINESS NEWS

LYCOS. socerm:

Advanced Search

Also Fetch!: free computer chess games, free online computer chess, play computer chess, More... SPONSORED RESULTS
Chess 3D - Software - $9.95
ProSoft Chess 3D is a great Chess

Computer Chess Games - Search.Live.com/cashback SPONSOREDRESULTS Game for your computer. Download.

Get Cashback on computer chess games. Search, Shop and Save. www.prosoftdd.com

Play Free Chess Against Computer - www.smarter.com Free 3D Arcade Chess

Find 1000's of items and Compare prices at Smarter.com. Play Chess Anytime w/ this Stunning 3d
Arcade Chess Game Free.

The Chess Store - Chess Computers - www.thechessstore.com Playtoad.com/Chess

All Excalibur and Saitek models. Live service, no tax, free gift wrap. Computer Checkers

§ Help Keep Your Family Protected Online.
Marble Chess Sets - www.gammaonvillage.com Get Special Offers.

All items 30% off. Brand name chess sets, chessmen, boards and tables - while supplies last. www.Microsoft.com/Windows

Chess Computers Wholesale
Chess computers & handhelds from
Saitek & Excalibur at Wholesale.
www.WholealeChess.com

Web Results 1 thru 10 of 832,101 (Info)

Computer chess - Wikipedia, the free encyclopedia

1990s Pressure-sensory Chess Computer with LCD screen ... Since then, chess enthusiasts and computer engineers have built, with increasing ...
en.wikipedia.org Chess Computers - 40% Off Sale
Huge Selection of Computer Chess on
Sale. Low Prices & Fast Shipping.

Play Chess Against the Computer - Chess.com

Live Chess. Against the Computer. Vote Chess. Learn. Chess Rules & Basics. Openings - Game Explorer ... Chess.com Gear. Classified Ads. Members. Search www.ChessSets.com
Members ...
www.chess.com Fatal1Ty: I'ma PC

o ) Find Out How Fatal1ty Perfects His
Thinking Machine 4: Play the Game Gaming w/ a PC. Tell Us Your Story.
About | Image gallery | Home | Contact ... ImAPC LifeWithoutWalls.com

turbulence.org



» Verb “google” has become synonymous

with searching for information on the web.
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Has raised the bar on search quality

Had a very successful IPO in August 2004.

Has been the most popular search engine in
ne last few years.

800 computer chess - Google Search

Web |mages Maps News Shopping Gmail more v

Google‘ [eompuer chess | ) s

Web Resuits 1 - 10 of about 625,000 for computer chess. (0.11 seconds)

Computer chess - Wikipedia, the free encyclopedia

For the first two purposes, computer chess has been a phenomenal success — going from

the earliest real attempts to programs which challenge the best human ...

en.wikipedia.orgiwikiiComputer_chess - 130k - Cached - Similar pages

Play Chess Against the Computer - Chess.com

Play Chess Against the Computer. Think you're good? ... Think this is funi? Try playing chess.

online with other Chess.com members! It's FREE and EASY! ...
www.chess.com/play/computer.ntmi - 15k - Cached - Similar pages

Computer Chess Games : Play chess against computer!

Play computer chess games! Challenge our oniine chess computer! Play free chess games

against the computer.

htmi - 8K - Cached - Similar pages

Shredder Computer Chess Download

Shredder chess download. World champion computer chess program. Best chess software.

www.shredderchess.com/ - 15k - Cached - Similar pages
Computer History Museum - Chess Exhibit

The history of computer chess s a five-decade long guest to solve a difficult intellectual

problem. The story starts in the earliest days of computing and ...
www.computerhistory.org/chess/ - 15k - Cached - Similar pages

Chess Computers, Elecironic Chess, Desktop from ChessBaron ..

Sponsored Links.

Free Online Chess

Challenge apponents from around the
waorld and win. No login required!
www.google.com/ig

Eree Online Games

Downloads, Reviews, Cheats & More
Play Free Games at Games.com
Games.com

Computer Chess

Try this hit game from PlayFirst.
Download Free Game Trial Today!
www.playfirst.com

Chess Computers

Shop for Excalibur and Saitek chess
computers - below MSRP - no tax.
www.TheChess Store.com

(Conge

Free Chess Game
Love to Play Chess? Play On Your

Saitek's strongest and most sophisticated electronic chess computer and ..... Admin note:
Computer Chess, Electronic Chess, Chess Computers, Gomputer Ghes:

co. _chess_¢ php - 63k - Cached - Similar pages

PC Anytime with Arcade Chess 3D!
chess playtoad.com

Louis Kessler's Chess and Computer Chess Links
Chess directory with links to primary computer chess sites.

www.lkessler.com/cclinks shtml - 44k - Cached - Similar pages

Buy PC Chess Games
Save on Chess games for the PC.

Bargains on computer software.
www.NothingButSoftware.com

@ Find: (Q Next | Previous © Highlight all ) (] Match case




Live Search

(was:
MSN Search)

Synonymous with PC software.

recently,
officially launched in Feb. 2005.

computer chess - Live Search

Remember its victory in the browser wars with Netscape.

Developed its own search engine technology only

NAAv linl, vwinh canavrcrh intA i+e nAavt vinvrcinn AfF \AlinAAwie

=computer+chess&sourc Mozilla-search&form

Live Search | MSN | Windows Live

ﬂ Live Search | computer chess

Web 110 of 19,900,000 results - Advanced
See also: Images, Video, News, Maps, More v

Shop Dell Computers - www.Dellcom FEOEELE S

Visit Dell For Desktops & Notebooks Powered By Intek® Core™ 2 Duo.

Chess Computers - www.TheChessStore.com
Shop for Excalibur and Saitek chess computers - below MSRP - no tax.

Computer chess - Wikipedia, the free encyclopedia

The idea of creating a chess-playing machine dates back to the eighteentn century. Around 1769, the chess
playing automaton called The Turk became famous before being exposed as a hoax. Before the development
of digital computing, serious trials based on automatons such as El Ajedrecista of 1912, were too complex and
limited to be useful for playing full games of chess.

Motivation - Brute force versus ... - Computers versus humans

ikipedi p - chess - Cached page

en C
Deep Blue {chess computer) - Wikipedia, the free encyclopedia
Deep Blue is a chess-playing computer developed by IBM. On 11 May 1997, the machine won a
six-game match by two wins to one with three draws against world champion Garry Kasparov. Kasparov
accused |BM of cheating and demanded a rematch, but IBM declined and dismantlied Deep Blue.
Origins at Carneqgie ... - Deep Blue versus Kasparov - Aftermath
en.wikipedia.org/wiki|BM_Deep_Blue - Cached page
Show more results from en.wikipedis.org

Computer Chess Games : Play chess against computer!

Play computer chess games! Challenge our online chess computer! Play free chess games against the
computer.
www.postcardek com)

chess.html| - Cached page

Computer Chess, Computer Bridge, Computer Poker, Computer Backgammon ...

o

United States | Options | cashback | Signin

Related searches

Play Chess Against Computer
Free Computer Chess Game
Computer Chess Games
Online Computer Chess

Free Computer Chess
Computer Chess Program
Computer Chess Set
Computer Chess Software

Sponsored siles

Chess 3D Sofiware - $9.95

ProSoft Chess 3D is a great chess game
for your computer. Download.
‘www.prosoft3d.com/chess/

What Type of PC Are You?
Tell Us Your Story. Post a Picture. See

Yourself in the Ads.
ImAPC.LifeWithoutwalls.com

Free Chess Online

Play Chess & other free games at Pogo.
Win cash drawing!

WWW.pogo.com

Computer
Find computer chess. Consult The

Computer Experts.
AmericanModernLiving.com




Web search Users

» lll-defined queries » Specific behavior

» Short length » 85% look over

: one result screen only
» Imprecise terms

» Sub-optimal syntax » mostly above the fold

(80% queries without operator) » 78% of queries are not
» Low effort in defining queries modified
» 1 query/session
» Wide variance in » Follow links —

“the scent of information” ...
» Needs

» Expectations
» Knowledge
» Bandwidth




Query Distribution

Bcarcer

W breast cancer
Oskincancer

O prostate cancer
W Ung Carncer

E colon cancer

W [EUKEMIE

O yrnphorma

Power law: few popular broad queries,
many rare specific queries




Architecture of a Search Engine

Sponsored Links.

Appliance Express
Discount Appliances (650) 756-3931
Same Day Certified Installation

ww cgappliance.com
San Francisco-Oakland-San Jose,
ca

Miele Vacuum Cleaners

Miele Vacuums- Complete Selection

Free Shipping!
W vacuums. com

Miele Vacuum Cleaners
Miele-Free Ar shipping!
All models. Helpful advice.
W best-vacuum.com

Web Results 1 - 10 of about 7,310,000 for miele. (0.12 seconds)
Miele, In \ything else is a compromise

c - An
‘Atthe heart of your home, Appliances by Miele. .. USA. to miele.com. Residential Appliances.
Dishwashe king Appi Oven. -

e miele.com - 20k - Cached - Similar pages

iele
Welcome to Miele, the home of the very best appliances and kitchens i the world.
e miele.co.uk - 3k - Cached - Similar pages

Miele - Deutscher Hersteller von .. [ Translate thi

Das Portal zum Thema Essen & Gerni i . zu-tisch.de.
ein Leben lang. .. Wahlen Sie die Miele Vertretung Ihres Landes
Vvt miele.de/ - 10k - Cached - Similar pages

Herzlich willkommen bei Miele Osterreich - [ 1

weitergeleitet werden, Kicken Sie bitte hierl HAUSHALTSGERATE ...
veunw miele.at/ - 3 - Cached - Similar pages

Search

AN

Indexes Ad indexes

Indexer




Crawling the Web

Listof URLstOV isit

Mode of crawl: BFS

Frequency of crawl: important
robots.txt gives

explicit directions on what not to crawl
Parallel machines crawl all the time

Addnew
URLst list




