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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) 
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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 
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Summary 

Search Engines 

The Big Guys 
 Altavista 

 Google 

 Yahoo 

Meta-Search Tools 
 Dogpile 

 MetaCrawler 

Subject-Specific 
 The BigHub.com 

 Search Engine Colossus 

Subject Directory 
 LookSmart 

 Lycos 

Specialized Subject 

Directory 
 WWW.Virtual Library 

 About.com 



 

 

Search on the Web 
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                                             dictionary definitions 

search 
COMPUTING (transitive verb) to examine a computer file, disk, database, or network 

for particular information 

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

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 scans 

documents on the Internet 



© Tefko Saracevic 7 

 

 

    

© Tefko Saracevic 7 

Your  

Browser 

How Search Engines Work 
(Sherman 2003) 

The Web 

URL1 

URL2 

URL3 URL4 

Crawler 

Indexer 

Search 
Engine 

 Database 

 

Eggs? 

Eggs. 

Eggs - 90% 

Eggo - 81% 

Ego- 40% 

Huh? - 10% 

All About 
Eggs 
by  

S. I. Am 
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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” 
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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 
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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 
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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 

 “We chose our system name, Google, because it is a 
common spelling of googol, or ten on hundredth power”  

 

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
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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 
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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 
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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  
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sample of meta engines 
- with organized results 

Dogpile  

results from a number of leading search engines; gives source, so overlap can be 

compared; (has also a (bad) joke of the day) 

Surfwax   

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

terms to focus 

Teoma 

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

Rutgers 

Turbo10 

provides results in clusters; engines searched can be edited 

 

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

 

http://completeplanet.com/
http://vivisimo.com/
http://www.webbrain.com/html/default_win.html
http://www.kartoo.com/
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Search Engines vs. Directories 

Search Engines 
 Computer built index of 

information on web 

 More inclusive 

 Used to find specific 

resources 

 Searchable by keyword 

 Excessive “hits” 

 Every page of a Website is 

indexed 

 Better for general searches, 

but can be used to find 

specific information 

Directories 
 Human aided, organized list 

 May be general or subject-

specific 

 May be able to “search” 

directory 

 Google - general 

 NetTech Educational 

Technology Coordinator 

Website - subject specific 

 User has control of browsing 

 Fixed vocabulary 

 Links go to Website home 

pages only 

 Better at general searches 



 

 

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  

 

 Transactional – want to do something (web-mediated)  

 Access a  service 

 Downloads  

 Shop 

 Gray areas 

 Find a good hub 

 Exploratory search “see what’s there”  

Low hemoglobin 

United Airlines 

Tampere weather 
Mars surface images 

Nikon CoolPix  

Car rental Finland 

Abortion morality 



Yahoo! 
 Synonymous with the dot-com boom,  

 probably the best known brand on the 
web. 

 Started off as a web directory service in 
1994, 
acquired leading search engine 
technology in 2003. 

Has very strong advertising and e-
commerce partners 



Lycos! 
One of the pioneers of the field 

 Introduced innovations that  
inspired the creation of Google 



Google 

Verb “google” has become synonymous  
 with searching for information on the web. 

Has raised the bar on search quality 

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

Had a very successful IPO in August 2004. 

 Is innovative and dynamic. 

Has restored glamour in CS lost in dot-com-
bust 



Live Search 
(was:  
MSN Search) 

 Synonymous with PC software. 

 Remember its victory in the browser wars with Netscape. 

 Developed its own search engine technology only 
recently, 
 officially launched in Feb. 2005. 

 May link web search into its next version of Windows. 

 



Web search Users 

 Ill-defined queries 

 Short length 

 Imprecise terms 

 Sub-optimal syntax  
(80% queries without operator) 

 Low effort in defining queries 
 

 Wide variance in 

 Needs 

 Expectations 

 Knowledge 

 Bandwidth 

 Specific behavior 

 85% look over  
one result screen only  

 mostly above the fold 

 78% of queries are not 
modified  

 1 query/session 

 Follow links –  
“the scent of information” ... 



Query Distribution 

Power law: few popular broad queries,  

                    many rare specific queries 



Architecture of a Search Engine 

Web  Results 1 - 10 of about 7,310,000 for miele. (0.12 seconds)  

Miele, Inc -- Anything else is a compromise 
At the heart of your home, Appliances by Miele. ... USA. to miele.com. Residential Appliances. 
Vacuum Cleaners. Dishwashers. Cooking Appliances. Steam Oven. Coffee System ...  
www.miele.com/ - 20k - Cached - Similar pages  

Miele 
Welcome to Miele, the home of the very best appliances and kitchens in the world.  
www.miele.co.uk/ - 3k - Cached - Similar pages  

Miele - Deutscher Hersteller von Einbaugeräten, Hausgeräten ... - [ Translate this 

page ] 
Das Portal zum Thema Essen & Geniessen online unter www.zu-tisch.de. Miele weltweit 
...ein Leben lang. ... Wählen Sie die Miele Vertretung Ihres Landes.  
www.miele.de/ - 10k - Cached - Similar pages  

Herzlich willkommen bei Miele Österreich - [ Translate this page ] 
Herzlich willkommen bei Miele Österreich Wenn Sie nicht automatisch 
weitergeleitet werden, klicken Sie bitte hier! HAUSHALTSGERÄTE ...  
www.miele.at/ - 3k - Cached - Similar pages  

 

 

 

 

  

Sponsored Links 
 
CG Appliance Express 
Discount Appliances (650) 756-3931 
Same Day Certified Installation 
www.cgappliance.com 
San Francisco-Oakland-San Jose, 
CA 
 
Miele Vacuum Cleaners 
Miele Vacuums- Complete Selection 
Free Shipping! 
www.vacuums.com 
 
Miele Vacuum Cleaners 
Miele-Free Air shipping! 
All models. Helpful advice. 
www.best-vacuum.com 
 

 
 

 
   

   

 



Crawling the Web 

Mode of crawl: BFS 

Frequency of crawl: important 

robots.txt gives  

explicit directions on what not to crawl 

Parallel machines crawl all the time 


