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Alessio Signorini — Who am 1?

| was born in Pisa, ltaly and played professional soccer
until a few years ago. No coffee or cigarettes for me.

In the past 3 years | was Director of Technology at
Ask.com. Now | take care of Search at OneRiot.

| am also a PhD Candidate at University of lowa.

Published papers on Search Engines, Cryptography and
Artificial Intelligence. Now working on Computational

Epidemiology.



Topics of Tonight

The exponential growth of the Internet made search
engines incredibly important, but nowadays their job is
much more complicated than just returning web pages.

In the last years blogs and social networks boomed.
People rely on them for lots of reasons: find old friends,
share pictures or videos, tell their lives, ...

Combining search and social networks can be extremely
powerful if done correctly without overwhelming the users.



Social Networks

If you have a job, a family, some friends or have recently
been on a plane, you are part of a social network.

When | say “social network™ people think to Facebook. In
fact a social network is just a structure of nodes tied by
some type of interdependency.

Each node represents a person or a company and
links are relationship: family, friendship, business, conflict,
ideas, ...



Uses of Social Networks

In today's digital world, every email, phone call, Instant-
Message, SMS, or even loading the same webpage
creates a connection between two users.

Observing and studying the evolution of those networks is
a very fascinating subject.

An important part of US Intelligence is based on studying
interactions graphs of this kind (e.g. EELD - Evidence
Extraction and Link Discovery).



Social Network Services

Social Networking Services are built to facilitate the
connection between people who share the same interests
and/or activities.
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Facebook Was Not the First!

Usenet (1980) and BBS (Bulletin Board Systems) were
probably the first social network services. They
encouraged discussions and chat around specific topics.

Other notable mentions go to:
» The WELL
 Theglobe.com
» Geocities
* Tripod



Tripod - 1998
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Geocities - 1999
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Theglobe.com - 2000
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The Bloggers Revolution

Before Twitter and Facebook, blogs were growing
exponentially. Your very own online diary where to
express your opinions, feelings, and make your life public.

Some used blogs to keep track of their lives, nice
pictures, or to connect with each other. Others,
transformed blogs into newspaper.

Some blogs became very popular (e.g. SlashDot) and
some bloggers are now celebrities (e.g. Perez Hilton).



Blogs: Some Numbers

According to some recent statistics [thefuturebuzz.com]
more than 900,000 blog posts are published dalily.

A [comScore] study of March 2008 estimated more than
348 Million blog readers.

Quantcast reports more than 5.6 Million daily US visitors

for Blogspot and 6.4 Million worldwide visitors for
WordPress.



Growth of Social Networks
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Friendster was founded in 2002 and
launched in 2003. In a few months 3 Million
users registered, today they are 90 Million.

friendster.

Friendster was founded to create a safer, more effective
environment for meeting new people by browsing user
profiles and connecting to friends and friends of friends.

In 2003 declined a $30 Million buyout offer from Google.
Traffic declining: 7M visitors in Jan 2009, 5.4M in April.



Friendster - 2003
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Friendster - 2009
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MySpace

o eUniverse saw the potential of Friendster
myspace and decided to launch its own. MySpace
=l was launched in August 2003.

MySpace registered 100 Million accounts in August 2006.
Updated statistics are not available but in April 2009 it
received 124 Million visitors.

In August 2006, Google signed a $900 Million
advertisement deal with MySpace.



MySpace - 2004
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MySpace - 2009
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Mark Zuckerberg created Facemash In
1500 @ October 2003, but was shut down by
Harvard administration.

Facebook was launched in February 2004. They now
have more than 200 Million users registered, half of which
log in dally.

Facebook now offers an open login platform, an internal
advertising network and a public API.




Specialized Social Networks Services

LinkedIln is a social network created to
Linked[fil. share ideas and business opportunities. It
IS a Facebook for grown ups.

Epernicus is a social network for o
scientists build to efficiently connect @iﬂiﬁﬂl&ﬂﬁ
researches and researches.

Flixster is a social network for movie lovers.
Rating movies you like connects you with
similar users and suggests new movies.

I
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Specialized Social Networks Services
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Search Engines = Personal Concierges?

Do you remember Altavista? It was one of the first web
search engines. It relied purely on keyword matching.

Today, we expect more than pages from Search Engines:

 Maps and Directions (e.g. “Boulder, CO")
* Money Conversion (e.g. “3USD in EUR")
* Weather or Time Information (e.g. “Weather in Paris”)

Flights Information (e.g. "US 12647)
* Translation Services (e.g. “dog in french”)



Question Answering

Lots of people believe that search engines are actually
super-computers which know everything, and they ask

them questions (sometimes even politely)!

Among my favorites queries there are:
* Could you please help me find a good book?

* \What is the mpg of the car in my garage”?
« Am | pregnant?
 Why my iPod does not turn on anymore?



Your Answer might Already be Out There

Nowadays, more than 83% of US population has Internet
access. Most of them write or read a blog, login into a
social network, uses email or chat.

If you have any question or problem, there is an high
probability that some other Internet user knows the
answer and published it somewhere on the web.

Many companies believed in this model and started
building services around it.



Google Questions & Answers

In August 2001 Google launched a services which
allowed people to ask Google's employees to do a search
for them and provide the results through email (for $3).

They had to close one day later. A proper service was
launched in May 2003 and each answer would cost
between $2 and $200.

They were using the free time of their editors to do
searches for users. The service closed in 2006.



Yahoo! Answers

The most popular service is Yahoo! Answers. The folks at
Yahoo! tapped into their massive community of users and
created a very polished and easy to use service.

Yahoo! Answers has more than 90 Million users
worldwide (21M in US) and receives more than 1.8 Million
visitors per day.

It is available in many languages and features experts in
various categories. People are ranked based on their
answers which are voted by the community.



Yahoo! Answers
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Other Question Answering Services

Answers.com was the first question
Answers.com* answering site. Receives daily about 3
Million of users worldwide.

AllExperts is a directory of experts in

various fields to whom you can ask m
guestions.

ChaCha searches the Internet for the

mm answer you need and provides it to you. It
- Is targeted to mobile phones.



Social Network + Questions = Answers!

Question Answering Services can work great if combined
with the appropriate Social Network.

* Would you like a pizza? Ask to your friends or their
Italian friends for the best pie in the area.

* Problems installing Linux? Ask to your geek friends
or some other expert.

e Building an Aquarium? Ask to the local aquarium
community for advices and tips.



Artificial Intelligence to Avoid Overload

But what if your phone keeps ringing at every message?
You would be leaving the service very soon.

To avoid that, use some artificial intelligence. For
example, classify the questions (e.g. sports, restaurant,
linux, ...) and direct them only to whom is likely to answer.

You could also learn when people are more likely to
answer (e.g. calling me at 2am is not a good idea).



Implicit Social Networks

Unfortunately, for some questions you might not have the
right friends on Facebook. What to do then?

Looking at your searches and your browser history it is
possible to “classify” you and find other similar users.

For a movie to watch tonight, what people similar to you
liked could be a good start. At the same time, Linux users
out there could easily answer your tech questions.



Concerned about your Privacy?

Studying your searches and your browsing history might
seem evil, but it is not that far from what search engines
are already doing today.

Using your |IP address is easy to track down your location
and the type of connection that you use.

When you log into Gmail, a cookies is set on your browser
and your visits are tracked on every page which contains
Google Ads.



Ranking URLs

Traditionally, search results ranking is done mixing
relevance to the query and link popularity of the URL.

In simple terms, a page which is linked by many other
pages (especially if they are authoritative) is more popular
and probably more important.

This Is the foundation of PageRank (Google's algorithm)
and also of practically all the other ranking algorithms.



Ranking URLs using Social Networks

If you are able to identify similar users, you could build a
search engine which ranks the URLs considering the
popularity among the group.

Then you could match the user (or its query) to the
appropriate group, find out relevant pages, and return just
the group's favorites.

Ambiguous queries are difficult: if | type “apache” do |
mean the population, the helicopter or the web server?



Ranking Shared URLs

Lots of Social Networks (e.g. Facebook, Twitter, Digg)
offer the possibility of sharing and/or voting URLSs.

When people think a video is cool or a page important,
they publish it on one of those services.

Ever day Digg receives 9,000 submissions and 200K
diggs. Twitter receives 10M tweets and about 1.5M URLSs.
On Facebook are shared about 1M URLs per day.



Resolving & Downloading

Obtaining the URLs instead of having to discover them
(through crawling) is very nice, but lots of work still needs
to be done.

For example, many of those URLs are shortened (e.qg.
http://bit.ly/AhY1) and require to be expanded.

The expanded URL needs to be crawled and the system
needs to avoid to re-crawl the same page multiple times
to avoid to waste resources.
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Context Analysis

Commander's Ouster Is Tied to Shift in Afghan War
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Defense Secretary Eobert M. Gates

announced the decision in terse

comments at the Pentagon, saying that “fresh eyes were
needed” and that “a new approach was probably in our best
interest.” When asked if the dismissal ended the general’s

military career, Mr. Gates repliad, “Probably.”

The move reflacts a belief that the war in Afghanistan,
waged against an increasingly strong Taliban and its
supporters across a rugged, sprawling country, is growing
ever more complex. Defense Department officials said
General McKiernan, a respacted career armor officer, had
been removed primarily because he had brought too
conventional an approach to the challenge.

He is to be replaced by Lt. Get. Stanlev A. MeChrystal, a|
former commander of the Jo e

Command. He served in Afghanistan as chief of staff of

military operations in 2001 and 2002 and recently ran all
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During indexing, the system creates an inverted map
between words and documents in which they appear.

Scanning a list of millions ROOT

of words is not efficient.

For this reason indexes A B
are organized as ftrees.

Still, constantly modifying AA AB BA 58
structures and writing on
disk is very expensive.




Handling Signals in Real-Time

Pages also need to be classified, images and videos
extracted, spam and duplicates removed, ...

In addition, the real-time signals (e.g. number of Diggs or
tweets) cannot easily be written on a database since the
heavy load would make it collapse very quickly.

And while you are crawling, parsing, indexing, and
classifying, you also need to provide search capabilities to
your users.



Many Real-Time Engines are just Filters

Many new “Real-Time Search Engines” are in fact just
filters and often limit their matching to the tweet or title of
the page to avoid the heavy lifting.

You can think about them as big pipes: information flows
into the pipe and if matches your keywords gets
redirected to your browser.

http://obama.collecta.com/
http://www.scoopler.com/



Search the Real-Time Web at OneRiot

.)\' OneRiOt beta Search the realtime web

Star Trek, RealWizkhalifa, Goodnight, Canucks, Denver, Dallas, Muggets, Dirk, Gaossip Girl

Realtime results: Tuesday, May 12 at 12:16am Sort by: Realtime | Pulse Most shared today

YouTube - Obama Pokes Fun at Washington, Himself Zachary Quinto’s fingers

2:08 mins glued together for S...
YouTube MEWS . COom.au

i

Qj Last shared: 1 minute ago | 2185 shares (expand) W | Tweet |t First shared on Digg by bluehar .

@ First shared by BuzzEdition

Could There Be a Better NBA
Finals Matchup Th...
coedmagazine .com

Barack Obama and Miss California Share More than Over-Hype | Comedy Central I...

So, what do President Barack Obama and Miss LISA runner-up Carrie Prejean have in commaon with one
another? (Qkay,... Disclaimer The apinions...
hitp:ficcinsider.comedycentral.comi2009/05/05/harack-obama-and-miss-california-share-m...

) Firet shared by Thekilimanjara

. = Christians dominate in
Q_f Last shared: 2 minutes ago | 4 shares (expand) W | Tweet it First shared on Digg by novenator [ v "American Idol’
warldnetdaily .com
Obama tax proposal would hit securities dealers, life insurance firms, big es... . First shared by MightyRighty

The Obama administration is digging deep into the tax code to find ways to help pay for its ambitious plans to cut
taxes formiddle-income families and ..

hitpifwww latimes.comibusiness/la-fi-taxes12-2009may1 2,0,6632793 . story Farrah Fawcett tells of

cancer hattle, blasts...




How to Be Successful in Search

Inspired you to build a new social search engine? Here is
a recap of what you should keep in mind:

* Find as many good pages as you can

» Be fast in crawling, parsing and indexing

» Study your users and identify groups

» Classify queries and assign to the right group
* Provide instantaneous and gratifying feedback
* Create an API to interact with your platform



