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Computer science is not just 
hardware and software.



Computer Science is best when it 
deals in ideas.



Great algorithms come from 
great ideas



Web Search



Web search is uses indexes.



History  
 

Lycos & Infoseek (1994) 
Altavista (1996) 
Google (1998)



Steps  
 

Indexing  
Matching  
Ranking



Note:	
  illustra:ons	
  come	
  from	
  Nine	
  Algorithms	
  that	
  Changed	
  the	
  Future	
  (MacCormick)	
  



Indexing



Matching
Search	
  the	
  “web”	
  for	
  the	
  word	
  “cat”	
  



Phrases pose a challenge
Search	
  the	
  “web”	
  for	
  the	
  phrase	
  “cat	
  sat”	
  



Index words & locations



Find “cat sat”



Near-To Queries  
Find pages where cat & dog are 

within 5 words of each other



Near-to queries help  
discern relevance.



Which page discusses the 
causes of malaria?



Word-location indexing  
maps content to structure



Web pages  
have parts



Searching with structure



Find “dog” in the title



But there’s more than  
indexing and matching.



PageRank  
(Google’s MoneyMaker)



Strategies  
 

Hyperlink Count 
 

Weighted Hyperlink Count 
 

Weighted Hyperlink Count with 
Randomness



Hyperlink Count



Weighted Hyperlink Count



Cycles pose problems



Derive authority score  
using randomness



Weighted Hyperlink Count  
with Randomness



Pages can then be ranked  
even when there are cycles.



PageRank today includes up to 
200 different factors.



Search =  
Indexing + Matching + Ranking



Thank you.


