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p  Web 2.0 
p  Search engines 
p  Google PageRank 
p  Content Generated Networks 
p  Recommender Systems 
p  Blogging 
p  Social Networking 
p  Tagging 
p  Rich Internet Applications 

Some material for this lecture is taken from http://
www.deitel.com/Web2eBook/tabid/2478/Default.aspx 



What is Web 2.0 

p  Tim O'Relly definition 
http://www.youtube.com/watch?v=CQibri7gpLM  

p  Most quoted article by Tim O'Relly 
n  http://www.oreillynet.com/pub/a/oreilly/tim/news/

2005/09/30/what-is-web-20.html 



O'Reilly definition 

p  Web 2.0 is the network as platform, spanning all 
connected devices 

p  Web 2.0 applications make the most of the intrinsic 
advantages of that platform:  
n  delivering software as a continually-updated 

service that gets better the more people use it,  
n  consuming and remixing data from multiple 

sources, including individual users, while providing 
their own data and services in a form that allows 
remixing by others,  

n  creating network effects through an "architecture 
of participation," and going beyond the page 
metaphor of Web 1.0 to deliver rich user 
experiences. 



What is Web 2.0 

p  Web 1.0: a relatively small number of companies 
and advertisers producing content for users to 
access (“brochure web”) 

p  Web 2.0: involves the user 
n  the content is created by users 
n  users help organize it, share it, remix it, 

critique it, update it.  
p  Web 1.0 is as a lecture: a small number of 

professors informing a large audience of students 
p  Web 2.0 is a conversation, with everyone 

having the opportunity to speak and share views.  



It’s all about You 



The Long Tail 

p  The Long Tail: the economic model in which the market 
for non-hits (typically large numbers of low-volume items) 
could be significant and sometimes even greater than the 
market for big hits (typically small numbers of high-volume 
items).  

p  Netflix (catalog of 
over 80,000 movie 
titles) rents a large 
volume of less 
popular movies in 
addition to the 
substantial 
business it does 
renting hits.  



Search 

p  In Web 2.0 the content is king hence the findability 
of content becomes key 

p  Search engines are the primary tools people use to 
find information on the web 

p  Americans conducted 8.1 billion search queries in 
September 2008, up 9.4% from the same month in 
2007 (Nielsen) 

p  Information overload: the state of having too much 
information to make a decision or remain informed 
about a topic 

p  Attention economy: “Telecommunications 
bandwidth is not a problem, but human bandwidth 
is.” (Thomas Davenport and John Beck, The Attention 
Economy). 



What people search 

http://www.google.com/trends 

http://www.hitwise.com/us/resources/data-center 



From needs to queries 

p  Information need -> query -> search engine -> 
results -> browse OR query -> ... 

Encoded by the 
user into a query Information 

need 



Taxonomy of Web search 

p  In the web context the "need behind the query" is often 
not informational in nature  

p  [Broder, 2002] classifies web queries according to their 
intent into 3 classes: 
1.   Navigational: The immediate intent is to reach a 

particular site (20%) 
p  q = compaq - probable target http://

www.compaq.com 
2.   Informational: The intent is to acquire some 

information assumed to be present on one or more web 
pages (50%) 
p  q= canon 5d mkII - probable target a 

page reviewing canon 5d mkII 
3.   Transactional: The intent is to perform some web-

mediated activity (30%) 
p  q = hotel Vienna - probable target TISCOVER 



Google 

p  Google is the leading search and online 
advertising company - founded by Larry Page and 
Sergey Brin (Ph.D. students at Stanford 
University) 

p  “googol” or 10100 is the mathematical term 
Google was named after 

p  Google’s success in search is largely based on its 
PageRank™ algorithm 

p  Gartner reckons that Google now make use of 
more than 1 million servers, spitting out search 
results, images, videos, emails and ads 

p  Google reports that it spends some 200 to 250 
million US dollars a year on IT equipment.  



Ranking web pages 

p  To count inlinks: http://
siteexplorer.search.yahoo.com 

p  Web pages are not equally “important” 
n  www.unibz.it vs. www.stanford.edu 
n  Inlinks as votes 

p www.stanford.edu has 823,723 inlinks 
p www.unibz.it has 6,389 inlinks (May 2011)  

p  Are all inlinks equal? 
n  Recursive question!  
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Simple recursive formulation 

p  Each link’s vote is proportional to the 
importance of its source page 

p  If page P with importance x has n outlinks, each 
link gets x/n votes 

1000 $ 

333 $ 333 $ 

333 $ 



Simple “flow” model 

The web in '1839' J 
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Microsoft Amazon 
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y  = y /2 + a /2 
a  = y /2 + m 
m = a /2 



Solving the flow equations 

p  3 equations, 3 unknowns, no constants 
n  No unique solution 
n  All solutions equivalent modulo scale factor 

p  Additional constraint forces uniqueness 
n  y+a+m = 1 
n  y = 2/5, a = 2/5, m = 1/5 

p  Gaussian elimination method works for small 
examples, but we need a better method for large 
graphs. 



Matrix formulation 

p  Matrix M has one row and one column for each 
web page 

p  Suppose page i has n outlinks 
n  If i links to j, then Mij=1/n 
n  Else Mij=0 

p  M is a row stochastic matrix: 
n  i.e., rows sum to 1 
n  Except for dead ends (pages without outlinks) 

p  Suppose r is a vector with one entry per web 
page 
n  ri is the importance score of page i 
n  Call it the rank vector 



Example 

y    ½   ½   0 
a    ½   0    ½  
m    0   1    0 

y    a     m 

y  = y /2 + a /2 
a  = y /2 + m 
m = a /2 

(y a m) = (y a m)M 
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Microsoft Amazon 

y 
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a/2 
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m 



Power Iteration Example 

Yahoo 

Microsoft Amazon 

y 
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y    ½   ½   0 
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(y a m) = (y a m)M      M          M        M         …          M 



Google AdWords 

p  AdWords, Google’s pay-per-click (PPC) contextual 
advertising program (launched in 2000), is the 
company’s main source of revenue 



Google AdSense 

p  Google AdSense for 
content  
matches ads to your site's  
content, and you earn 
money  
whenever your visitors  
click on them. 

p   AdSense for search allows 
website publishers to provide 
Google web and site search 
to their visitors, and to earn 
money by displaying Google 
ads on the search results 
pages.  



Other search engines 

p  Yahoo! was started in 1994 by Jerry Yang and David 
Filo (Stanford Ph.D. students) as a web directory 
rather than a search engine - expanded into other 
areas, becoming a popular provider of e-mail, user 
groups and more 

p  MSN search was created in 1998, a year after Google 
was launched (now called LiveSearch and then Bing) 

p  Ask (formally known as AskJeeves.com) launched a 
new search site, which includes a new design with a 
simple homepage default, customizable backgrounds, 
new video search (powered by Blinkx) and the ability 
to view video previews and listen to music clips. 



Vertical search engines and LBS 

p  Vertical search engines are specialists 
(focusing on specific topics) in comparison to 
generalists (e.g., Google and Yahoo!)  
n  Health and medicine: medstory.com 
n  Travel sites: Kayak.com or Expedia.com  
n  Real-estate: Zillow.com or Trulia.com (exploit 

location based search) 
n  Job search: Indeed.com or Monster.com 
n  Shopping search engines: Shopzilla.com and 

MySimon.com 
p  Location-based search uses geographic 

information about the searcher to provide more 
relevant search results.  





Same query in Google 



Same query in Ask 







Search Engine Optimization 

p  Search Engine Optimization (SEO) is the 
process of designing and tuning your website to 
maximize your findability and improve your 
rankings in organic (i.e., non-paid) search engine 
results 

p  White hat: methods that are approved by search 
engines, do not attempt to deceive the search 
engines:  
n  Examples: offering quality content, using proper 

metadata and effective keywords, and having 
inbound links from relevant high-quality pages 

p  Black hat: methods are used to deceive search 
engines - these tactics could get your site banned 
by the search engines. 



Link Building 

p  Link building is the process of increasing search engine 
rankings and traffic by generating inbound links to a 
particular website 

p  Three main methods: 
n  Reciprocal linking is an exchange in which two related 

websites link to each other, increasing the link 
popularity of both sites and adding value for site users 

n  Link baiting involves creating attention-grabbing web 
content specifically for viral (exponentially increasing) 
exposure through social media and social bookmarking 
websites (so that readers will link to that) 

n  Natural linking is the process of building one-way 
outbound links by optimizing website content and user 
experience without the explicit solicitation of a backlink 
(ex: see also this [link to page topic related]) .  



Content Networks 

p  Content networks are websites or collections of websites 
that provide information in various forms (such as articles, 
wikis, blogs, etc.) 

p  These provide a way of filtering the vast amounts of 
information on the Internet, by allowing users to go to a 
trusted site that has already selected the best content 

p  Examples 
n  About.com: a collection of information on a wide 

variety of topics (over 500 guides written by topic 
experts) 

n  HowStuffWorks: articles explaining “how the world 
actually works.”  - articles are written by freelance 
writers, and experts from Consumer Guide and Mobil 
Travel Guide.  



User generated content 

p  User-generated content has been the key to 
success for many of today’s leading Web 2.0 
companies, such as Amazon, eBay and Monster 

p  The community adds value to these sites, which, 
in many cases, are almost entirely built on user-
generated content 

p  User-generated content types: 
n  articles, reviews (tripadvisor) 
n  home videos (youtube) 
n  photos (flickr) 
n  information that is gathered from the users’ 

actions online (e.g. in Amazon recommender 
system).  



eBay 



Recommender Systems 

p  In everyday life we rely on recommendations 
from other people either by word of mouth,  
recommendation letters, movie and book reviews 
printed in newspapers … 

p  In a typical recommender system people 
provide recommendations as inputs, which 
the system then aggregates and directs to 
appropriate recipients 
n  Aggregation of recommendations 
n  Match the recommendations with those  

searching for recommendations 

[Resnick and Varian, 1997] 



35 



Social Filtering 

??? 



Movie Lens 

http://movielens.umn.edu 













Items 

Users 

Matrix of ratings 



Collaborative-Based Filtering 
p  A collection of n user ui and a collection of m products pj 
p  A n × m matrix of ratings vij , with vij = ? if user i did not rate 

product j 
p  Prediction for user i and product j is computed as	


p  Where, vi is the average rating of user i, K is a normalization 
factor such that the sum of uik is 1, and	


∑ ∑

∑

−−

−−

=
j j kkjiij

j
kkjiij

ik
vvvv

vvvv
u

22 )()(

))((

p  Where the sum (and averages) is over j s.t. vij and vkj are 
not “?”. 

Similarity of 
users i and k 

[Breese et al., 1998] 
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p  Tweets: 140-character microblog posts sent out by 
Twitter members 

p  The key is to identify "reputed followers," -Twitterers 
"follow" the comments of other Twitterers they've 
selected, and are themselves "followed." 

p  You earn reputation, and then you give reputation 
p  If lots of people follow you, and then you follow 

someone-- then even though this [new person] does 
not have lots of followers, his tweet is deemed 
valuable 

p  One user following another in social media is 
analogous to one page linking to another on the Web. 
Both are a form of recommendation ... 

http://www.technologyreview.com/web/24353/ 

How Google Ranks Tweets 

http://www.google.it/realtime 



Forum 



Wikis 

p  Wikis: allow users to edit existing content and add new 
information, are prime examples of user-generated content 
and collective intelligence 

p  Wikipedia (English) started in 2001, it currently (Jan 
2008) contains 2,157,021 articles  

p  Wikipedia  trusts its users to follow certain rules, such as 
not deleting accurate information and not adding biased 
information 

p  In 2005, an experiment comparing 42 entries from 
Wikipedia and Britannica showed only slightly more 
inaccuracies in the Wikipedia articles  

p  The Wikipedia entries were promptly corrected, though, 
whereas errors in Britannica entries cannot be corrected 
until the book’s next printing and will remain in already 
printed copies.  





Blogging 

p  Blogs are websites consisting of entries listed in 
reverse chronological order 

p  The term “blog” evolved from weblog, a regularly 
updated list of interesting websites 

p  These blogs consisted of short postings, in reverse 
chronological order, that contained links to other web 
pages and short commentaries or reactions 

p  Some blogs still follow the traditional format of links 
and small amounts of text, while others consist of 
essays, sometimes not containing any links 

p  Blogs can also now incorporate media, such as music 
or videos.  



Blogging (cont.) 
p  Blog Components 

n  Reader comments: create an interactive experience, allowing 
readers to react to blog entries   

n  Permalink: is a URL that points to a specific blog entry that 
persists after the entry has passed from the front page into 
the blog archives (ex. 
http://www.techcrunch.com/2006/08/08/web-20-the-24-
minute-documentary/) (This is a permalink to a post on 
TechCrunch) 

n  Trackbacks: tell bloggers who is linking to their posts - a 
trackback is an acknowledgment sent via a network signal 
(ping) from the link originating site to the receiving site (so he 
can know who is linking to him) 

n  Blogroll: is a list of the blogger’s favorite blogs 
p  Blogging and Journalism 

n  Encouraged citizen journalism 
n  Significant news resource 
n  Many bloggers are recognized as members of the media 



Blogging (Cont.) 

p  Growth of Blogging 
n  Doubling about twice a year 
n  Large number of abandoned blogs 
n  Companies are reaching out to the blogo-sphere, or 

blogging  
n  Increased use of mobile devices has also lead to 

moblogging, or mobile blogging (see Nokia lifeblog) 
p  Blogging and RSS Feeds: Let readers know when new 

content is posted 
p  Blogging Software: WordPress, TypePad, Blogger, 

Movable Type, Textpattern 
p  Blog Networks: Corante, Weblogs, Inc., 9rules, b5media 

and Gawker Media 
p  Blog Search Engines: Technorati, Google Blog Search, 

Feedster, IceRocket, Blogdigger 



Technorati 



Social Networking 

p  Social networking sites: allow users to keep track of 
their existing interpersonal relationships and form new ones 

p  Network Effects 
n  Increased value of a network as its number of users 

grows 
n  Metcalfe’s Law states that the value of the 

network is proportional to the square of the 
number of users  

n  Example: eBay, the more buyers and sellers that use 
the site, the more valuable the site becomes to its users 

n  Network effects make it difficult to break into markets 
already claimed by successful companies 

p  For example, a photo’s tags (created by the 
community) on Flickr are lost if the photo is taken to 
a different site. 



MySpace 

p  “an online community that lets you meet your friends’ 
friends,”  

p  Was the most popular social networking site (beating 
Google by 1.5%) – now it is Facebook 

p  Pages are personal: can contain general info, pictures, blog 
entries, a message board and more.  

p  Pages are customizable: changing the background or 
adding music, give users an easy way to create their own 
unique web page 

p  Also features a private messaging system and special 
sections for film, music, videos, classifieds, etc  

p  News Corp, which acquired MySpace in 2005 for $580 
million. 



MySpace example 



Facebook 





Social Networking (Cont.) 

p  Facebook 
n  The “preferred network among college students - 85% market 

share of four-year U.S. universities 
p  LinkedIn: Business-oriented social networking site  

p  stay in touch with professional contacts 
p  network with new contacts 
p  check references 
p  find a job or a potential employee 
p  privacy concerns are more  

p  Second Life 
n  Second Life, developed by Linden Labs, is a 3D virtual world 

with millions of inhabitants 
n  Users create avatars, digital representations of themselves 

that they can use to meet other users with similar interests, 
conduct business, participate in group activities, … 

n  Users can create objects and add scripts (to animate the 
objects) in the virtual world. 



Social Media 

p  Any media shared online (e.g., videos, music, photos, news, etc 
p  YouTube  

n  Launched in late 2005 and is the leading Internet video site 
n  Entire site is based on user-generated content 
n  Can browse videos by category, tag, or by following “related 

video” links 
n  Users can subscribe to other users’ content, share videos with 

friends by e-mail, or embed videos directly into their blogs or other 
websites 

n  YouTube was acquired by Google for $1.65 billion.  
p  Digg 

n  Features news, videos and podcasts, all posted and rated by users 
n  Gained popularity by allowing users to “digg” or “bury” posts and 

user comments 
n  Digg uses collaborative filtering 

p  Last.fm 
n  Last.fm is an Internet radio website that uses Web 2.0 concepts to 

make music recommendations and build communities 







Tagging 

p  Tagging, or labeling content, is part of the collaborative 
nature of Web 2.0 

p  Tag is any user-generated word or phrase that helps organize 
web content and label it in a more human way 

p  Tag Clouds: Visual displays of tags weighted by popularity  
p  Folksonomies 

n  Classifications based on tags 
n  Formed on sites such as Flickr, Technorati and del.icio.us 

p  Flickr 
n  Flickr—a popular photo-sharing site—was launched in 

February 2004 and acquired by Yahoo! in 2005 
n  Key content-tagging site 

p  Technorati 
n  Social media search engine that uses tags to find relevant 

blogs and other forms of social media 



Tag Cloud 





Social Bookmarking 

p  Social bookmarking sites: share your Internet 
bookmarks (e.g., your favorite websites, blogs, and 
articles) through a website 

p  Examples: del.icio.us,Ma.gnolia, Blue Dot, 
StumbleUpon, Simpy, Furl 

p  Users can add a bookmark by going to the site or by 
using the del.icio.us downloadable browser buttons 

p  When bookmarking a website, users can add notes 
and tags to describe the site 

p  Users can find the content they want – links tagged 
with a particular tag - based on what other users have 
recommended (by bookmarking).  



del.icio.us tags 



Search for tag "SLR" 



Software Development 
p  Key to Web 2.0 software development  

n  KIS - keep it simple; keep it small 
n  Important given the “attention economy” (too much information, too 

little time) 
p  The Webtop 

n  Web has now become an application, development, delivery, and 
execution platform 

n  Webtop, or web desktop, allows you to run web applications in a 
desktop-like environment in a web browser (OS indipendence) 

p  Software as a Service (SaaS) 
n  Application software that runs on a web server rather than being 

installed on the client computer 
n  Many benefits   

p  Fewer demands on internal IT departments 
p  Increased accessibility for out-of-the-office use 
p  Easy way to maintain software on a large scale 
p  Examples: Most Google software and Microsoft’s Windows Live and 

Office Live. 



Software Development 

p  Perpetual Beta and Agile Development 
n  Shift away from the traditional software release cycle (i.e., 

new software releases take months or years) 
n  Now a greater focus on agile software development, which 

refers to development of fewer features at a time with more 
frequent releases 

p  Open Source 
n  Not always free, but the source code is available (under 

license) to developers, who can customize it to meet their 
unique needs 

p  Linux operating systems Red Hat or Ubuntu 
n  Because the source code is available to everyone, users can 

look to the community for bug fixes and plug-ins  
n  Over 150,000 open source projects are under development 

p  Examples: Firefox web browser, the Apache web server, 
the MySQL database system, DotNetNuke and PHPNuke. 



Web Services, Mashups, Widgets and Gadgets 

p  Incorporating web services into new programs allows 
people to develop new applications quickly 

p  Provide applications with access to external services and 
databases 

p  Mashups 
n  Combine content or functionality from existing web 

services, websites and RSS feeds to serve a new 
purpose 

p  Housingmaps.com  
p  Yahoo! Pipes 
p  Java Portlets 

p  Widgets and Gadgets 
n  Mini applications designed to run either as stand-alone 

applications or as add-on features in web pages 
n  Ex: displaying real-time weather conditions, aggregating 

RSS feeds, viewing maps, receiving event reminders, 
providing easy access to search engines and more.  



housingmaps.com 






