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What Are We Talking About Today? 
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1.Graphs & Networks 
2.The Internet & The Web  
3.Search Engines 
4.The Web 2.0 
5.Communities & UGC 
6.Social Networks 
7.Web Presence 
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Your Main Printed Book  
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Linked is a book first published in 2002 by Albert-László Barabási, an American 
physicist of Hungarian origins born in 1967, and best known for his research in 
the field of networks. 

As far as these lectures and your assessment are concerned, Linked is the 
main printed book you have to read, understand, and be able to tell about. 

Apart from the initial pages of Metadata, all the rest is downloadable files Ē 
like this youĕre reading now Ē and links to be visited. 

But I promise: when I say you have to ėread, understand, study, and be able to 
tell aboutĘ this book, I mean it. 
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Your Main Printed Author  
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Barabási A.-L., Linked. How Everything Is Connected to Everything Else and 
What It Means for Business, Science, and Everyday Life, Perseus, Cambridge, 
Massachussetts 2002 (chapters 1-12) 

So letĕs begin with reading pages 1 
through 8 of Linked Ē loud. 
But... Wait a minute! 
Pages 1 through 8 of Linked contain 
2,523 words, and 15,302 digits... 
If we read them, it will take more 
than 16 minutes. Too much! 

image credit to hxdata.chisa.edu.cn 
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ŰLinkedű ū Excerpts from pages 1 through 8 
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Letĕs read some excerpts only. Your lecturer has abridged pages 1 through 8. 

(Well... this cutting has left a logical gap, in fact. But you will certainly not 
notice it, and get the meaning just the same.) 

Through the following three pages of this presentation, we can read loud 
excerpts from pages 1 through 8, totalling 802 words, and 3,126 digits. 

Our reading should take less than 4 minutes. 

(In case you need to listen to the full monty, or simply know more about Linked 
before holding the book in your hands, find an Mp3 file at 
http://kiwimilano.it/dct/links_2018-2019.asp#Networks.) 
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Yahoo!... 
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FEBRUARY 7, 2000, SHOULD HAVE BEEN a big day for Yahoo. Instead of the few million 
customers that daily flock to the Internet search engine, billions tried to enter the site. 
Such exploding popularity should have turned the company into the most valuable asset 
of the new economy. 

There was a problem, however. They all arrived at the exact same time and not one of 
them asked for a stock quote or a pecan pie recipe. Rather, they all sent, in scripted 
computer language, the message ėYes, I heard you!Ę 

The next day the royals of the Web, Amazon.com, eBay, CNN.com, ETrade, and Excite, fell 
under the same spell: They too were obliged to serve billions of ghosts making the same 
fruitless inquiry that had handicapped Yahoo. True consumers, with shiny credit cards 
ready for purchases, were forced to wait on the sidelines. 
image credit to hxdata.chisa.edu.cn 
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Ŷ Yahoo! (continued) 
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Early news reports construed the shutdown of the leading e-commerce sites to be the 
work of a group of sophisticated hackers. 

Surprisingly, the high-profile operation of the Federal Bureau of Investigation did not lead 
to the much-anticipated cyberterrorist organization. Instead, the FBI arrived at the 
suburban home of a Canadian teenager. 

Hiding behind the pseudonym MafiaBoy, this fifteen-year-old successfully halted the 
operations of billion-dollar companies with access to the best computer security experts 
in the world. 
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Ŷ And PaulŶ 
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The early Christians were nothing more than a renegade Jewish sect. There is no 
historical evidence that their spiritual leader, Jesus of Nazareth, ever intended to have an 
impact beyond Judaism. His ideas were difficult and controversial enough for Jews, and 
reaching the gentiles seemed particularly hopeless. Despite the odds, close to two billion 
people call themselves Christian today. 

How did that happen? How did the unorthodox beliefs of a small and disdained Jewish 
sect come to form the basis of the Western worldĕs dominant religion? 

Many credit the triumph of Christianity to the message offered by the historical figure we 
know today as Jesus of Nazareth.  
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... Paul (continued). 
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Today, marketing experts would describe his message as ėstickyĘē it resonated and was 
passed down by generations while other religious movements fizzled and died. But credit 
for the success of Christianity in fact goes to an orthodox and pious Jew who never met 
Jesus. 

While his Hebrew name was Saul, he is better known to us by his Roman name, Paul. 
Paulĕs life mission was to curb Christianity. He used scourging, ban, and excommunication 
to uphold the traditions and to force the deviants to adhere to Jewish law. 

Nevertheless, according to historical accounts, this fierce persecutor of Christians 
underwent a sudden conversion in the year 34 and became the fiercest supporter of the 
new faith, making it possible for a small Jewish sect to become the dominant religion in 
the Western world for the next 2,000 years. 
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Thinking In Terms Of Networks  
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There are huge differences between MafiaBoy and Paul: MafiaBoyĕs was an act of 
destruction. Paul, despite his initial intentions, became a bridge builder between early 
Christian communities. 

But the two have something important in common: Both were masters of the network. 
Paul and MafiaBoy succeeded because we are all connected. Our biological existence, 
social world, economy, and religious traditions tell a compelling story of 
interrelatedness. As Jorge Luis Borges put it, ėeverything touches everything.Ę 

This book has a simple aim: to get you to think networks. It is about how networks 
emerge, what they look like, and how they evolve. It shows you a Web-based view of 
nature, society, and business, a new framework for understanding issues ranging from 
democracy on the Web to the vulnerability of the Internet and the spread of viruses. 
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Euler in Königsberg 
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As far as we now, the first man who ever had a Web-based view of something 
was a Swiss mathematician, Leonhard Euler (1707-1783), who wanted to solve a 
mind puzzle. 

The town of Königsberg is crossed by a river, the 
Pregel, having an island connected by seven 
bridges. 

Kônigsbergers wondered: ėCan one walk across 
the seven bridges and never cross the same one 
twice?Ę 
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EulerŮs,  His Graph, and His Proof  
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Euler solved the problem by thinking of islands and walks over bridges in 
mathematical terms, 
What was Eulerĕs proof? 
To quote Barabßsi, ėNodes with an odd number of 
links must be either the starting or the end point 
of the journey. A continuous path that goes 
through all bridges can have only one starting and 
one end point. Thus, such a path cannot exist on a 
graph that has more than two nodes with an odd 
number of links.Ę 

and lines, making up a graph. as points 
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From Graphs To Networks 
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But the proof as such is not relevant here. Weĕre not supposed to study 
mathematics or be mathematicians. What matters is that in the 18C someone 
began to have a web-based view of the world. 

During the centuries, we have come to call Eulerĕs 
points as nodes, his lines as links, and his graphs 
as networks. 

Today, we call a link a connection between two 
webpages. 

Well, Eulerĕs Kônigsberg is where it all began.  
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The Internet  
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As you know, webpages travel by the millions along nodes of the Internet Ē 
which is obviously a network. 

In 1964, Paul Baran advised on the architecture of the 
Internet, which was soon to come, underlining that 
Å a centralized one is too vulnerable; 
Å a decentralized one might be better; 
Å but the only real solution would be offered by 
   a distributed network. 

Today web pages always arrive, somehow, because 
they may travel through the Internet following any of many possible paths. 
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Scale-Free Networks, and Hubs 
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Still talking about different sorts of networks, Barabási 
has proved that most networks are not like highway 
networks which connect major cities one another, each 
city having about the same number of roads or links. 
Nodes of such ėhighwayĘ networks connect rather 
regularly, on a scale, according to a Bell Curve. 

Most networks, instead, behave like airlines using a 
few hub airports. Some nodes are hubs, having many 
more links than the other nodes. 

page 16 

Most networks connect according to a Power Law. Most networks are scale-free. 
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Bell Curve and Power Law 
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Number of nodes in the axis of ordinates, number of links in the axis of abscissae. 

This Happens This Does Not Happen 
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The Web & Search Engines 
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Does the World-Wide Web behave like most networks? Yes, it does. A few 
nodes (or websites) have many more links than all the others. They are hubs. 

Obviously, since search engines like Google or Bing link to a lot of other 
websites, they are much ėstrongerĘ websites than the others. They are hubs. 

And which websites do search engines display first, when you search 
according to your keywords? Search engines display first the websites with 
a higher number of links, according to the chosen keywords. They display 
first the most linked sites. 

Conclusion? The more we link, the better our website ranks on search engines. 
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Please, Do Not Become IslandsŶ 
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A few hubs with a large 
number of links makes the 
Central Core of the Web. 
Conversely, most websites 
are either IN or OUT 
Continents. 
They tend to become Tendrils 
Ē if still indexed by search 
engines Ē and can ultimately 
turn into Islands. 
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Web Oligopolies ū Like Google Or Bing  
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Since the Web behaves like most networks, it is not surprising that some 
websites belong to a oligopoly of hubs, and become incrementally stronger. 

Each time you search for something in Google or Bing, you accept and confirm 
that Google and Bing are strong. You enhance their status as hubs. 

But thereĕs more. Think about this, the social way... 
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Social Oligopolies ū Like Facebook 
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Each time you post something on Facebook, you 
contribute to make Facebook stronger. 

And, moving to tourism, each time a tourist 
comments on TripAdvisor, she/he contributes to 
make TripAdvisor stronger.  

Why? Because every time someone posts on 
Facebook or Tripavisor a piece of User Generated 
Content, she/he confirms that they are hubs, often 
adds new links to them, and makes them stronger. 
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Ranking, SEO 
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The evaluation that search engines provide of a webpage, also called the 
webpageĕs ėpositionĘ, is measured in terms of ranking. 
Although ranking is referred to a single webpage, it is widely assumed that a 
whole websiteĕs ranking is that websiteĕs home page ranking. 
To quote Wikipedia, ėa good ranking in the search engines provides a steady 
supply of interested visitors/customers, while a poor one sinks any idea into 
oblivion, no matter how good or relevantĘ. 
There is a whole industry called SEO, Search Engine Optimizing, dedicated to 
obtain good web rankings. 
The most simple unit of measure for ranking is Googleĕs PageRank. 
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PageRank 
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To quote Wikipedia once again, 

ėPageRank is a link analysis algorithm 
Ē named after Larry Page and used by 
the Google Internet search engine Ē 
that assigns a numerical weighting 
to each element of a hyperlinked set of 
documents, such as the World Wide 
Web, with the purpose of measuring its 
relative importance within the set.Ę 
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PageRank: Industry and Academia 

Networks, Web Presence. Lecture 02 

The PageRank algorithm may be applied to any collection of entities with 
reciprocal quotations and references. The numerical weight that it assigns to 
any given element E is referred to as the PageRank of E and denoted by PR(E). 

The name ėPageRankĘ is a trademark of Google, and the PageRank process has 
been patented (U.S. Patent 6,285,999). 

However, the patent is assigned to Stanford University and not to Google. 
Google has exclusive license rights on the patent from Stanford University. 

The university received 1.8 million shares of Google in exchange for use of the 
patent; the shares were sold in 2005 for $336 millions. 
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Ranking Tools 
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How do we come to know the PageRank of a specific webpage, or Ē somehow Ē 
of a specific website? 

Some dedicated tools are available on the Web, to retrieve information on how 
and how much webpages and websites are visited. 

Moreover, some toolbars do exist, that provide an easy and relatively 
comprehensive access to this sort of ranking data. 

For instance, your lecturer routinely relies on SimilarWeb as a Firefox Add-On. 
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SimilarWeb 
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