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Reading Questions

❖ How does a search engine know what is on your site?


❖ How does a search engine determine which sites to 
show in response to a query?


❖ How does a search engine determine a site’s position on 
a result page?
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Crawling
❖ How did Google know about Trimpuny? 

❖ Search engines periodically crawl (visit) every page


❖ Crawler will download page content

• May download images and other media

• Normally will not execute JavaScript


• Crawler is not a full browser 
• Executing JavaScript is resource-intensive





Crawling
❖ How did Google know about the Trimpuny page? 

❖ Start with a seed set of pages, follow links


❖ How do you come up with seed set?



Crawling
❖ How did Google know about the Trimpuny page? 

❖ Start with a seed set of pages, follow links


❖ How do you come up with seed set?

• User submissions


• Can no-longer submit anonymously


• Domain name registrations

• Mentions in email, private messages, etc.

• Contact every IP address on port 80 and 443?



Crawling
❖ Site owner can restrict what crawler sees


❖ Robots exclusion standard defines how to do this


❖ robots.txt file tells search engine what it can do

User-agent: *!
Disallow: /cgi-bin/!
Disallow: /tmp/!
Disallow: /junk/!



Crawling Challenges

❖ Finding new content


❖ Staying up-to-date

• How often do you re-crawl?


❖ Deep web

• Pages behind forms (no direct links)

• Pages requiring registration or payment



Indexing

❖ How did Google know to show Trimpuny in results? 

❖ Search engines create an index of all Web pages


❖ Index maps words to pages containing them

• Some words are not indexed (e.g. articles “a” and “the”)

• May require language-specific processing


❖ Identify all pages containing search terms quickly



Indexing Challenges

❖ Performance: want to identify relevant pages quickly


❖ Which terms to index?

• Language-specific processing

• Stop-word elimination

• Word stemming (remove inflection) 

• e.g. querying “cars” should also retrieve pages containing “car”



Query Processing

❖ Basic search engine query is a list of terms


❖ Identify pages relevant to query using index


❖ Some search engines allow modifiers and constraints

• AND vs OR (require all or some of the terms to be present)

• Exclude certain terms (e.g. should not contain term X)

• Ordering constraints (e.g. term Y before Z)


❖ Web search engines avoid complex query languages



Query Ranking

❖ In what order are results shown? 
• This is the most important question is search


❖ Ultimate goal: make users happy


❖ Users like relevant results


❖ Users like authoritative results


❖ Users hate spam



Query Relevance

❖ Pages may contain only some of the search terms

• More distinct terms on page—more relevant? 
• More term occurrences on page—more relevant? 

❖ Terms may appear in different roles and places in page

• Terms in title or section headings—more relevant?

• Terms in metadata—more relevant?

• Terms in bold or larger font size—more relevant?



Query Relevance

❖ External endorsement: query terms in anchor text 
 

❖ Associates target page with anchor term

<A HREF="http://student1.sigpwny.org">Trimpuny</A>



Page Rank

❖ Relevance alone is not sufficient to get useful ranking


❖ PageRank ranks page based on number of links to page

• Linking seen as endorsement of target page by linking page


❖ More links — higher target page rank


❖ Higher linking page rank — higher target page rank



Page Rank

❖ Classic PageRank is independent of query


❖ Rank of each page depends only on Web link graph

• Nodes: Web pages

• Directed edge from A to B: page A links to page B


❖ Rank of page derived from rank of pages linking to it

• Start with seed set of high-rank sites, find fixed-point



Result Ranking

❖ Result rank is combination of 
content rank (relevance) and page rank (authority)


❖ Many ways to combine content and page rank

• Page rank may be query-dependent in modern search engines

• Page rank may be content-dependent in modern search engines


❖ Today’s search engine use closely-guarded formula

• The “secret sauce” of the search engine



❖ Search engine rank has tremendous commercial value


❖ Most users don’t go to page 2


❖ Top results clicked more often
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The Value of Rank

❖ Search engine rank has tremendous commercial value


❖ Most users don’t go to page 2


❖ Top results clicked more often



Search Engine Optimization

❖ Search Engine Optimization (SEO): 
Improving the a site’s result rank in search engines


➡ Improve content rank of page


➡ Improve page rank of page


❖ Whitehat SEO: SEO permitted by search engines


❖ Blackhat SEO: SEO prohibited by search engines



Improving Content Rank

❖ Whitehat 
• Improve page structure 

• Add keywords metadata 

• URL slugs: e.g. https://www.vox.com/policy-and-politics/

2018/11/8/18073006/jeff-sessions-firing-democracy-erosion


❖ Blackhat 
• Keyword stuffing: place keywords for which you would like to 

rank in title, page body, metadata, etc.
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Improving Content Rank

❖ Whitehat 
• Improve page structure 

• Add keywords metadata 

• URL slugs: e.g. https://www.vox.com/policy-and-politics/

2018/11/8/18073006/jeff-sessions-firing-democracy-erosion


❖ Blackhat 
• Keyword stuffing: place keywords for which you would like to 

rank in title, page body, metadata, etc.



Improving Page Rank

❖ Whitehat 
• Provide useful content so that other sites link to you


• e.g. Wikipedia


❖ Blackhat 
• Create links from other sites to your site (called backlinks)









Discussion: 
Is Blackhat SEO illegal?


