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Celebrate the Centiry

N



All'inizio degli anni "90....

“I World Wide Web ravviva Internet, fino allora
solo-testo, con immagini, suoni e filmati. Milioni di
persone accedono a Internet per lavoro, studio e
divertimento.”



World Wide Web

The WorldWideWeb (W3) is a wide-area hy
documents.

‘media information retrieval initiative aiming to give universal access to a large universe of

Everything there is online about W3 is linked directly or indirectly to this d 8 an executive summary of the project, Mailing
lists , Policy , November's W3 news , Frequently Asked Questions .

What's out there?

Pointers to the world's online information, subjects , W3 servers, etc.
Help

on the browser you are using
Software Products

)
Technical
Details of protocols, formats, program internals etc

History.

A summary of the history of the project.
How can 1 help ?

If you would like to support the web..
Getting code

Getting the code by anonymous FTP , ete.




Marzo-aprile 1994: il World Wide Web Worm
un indice di 110.000/150.000 pagine
circa 1500 ricerche al giorno

Novembre 1997: i migliori motori di ricerca
un indice fra  2.000.000 e 100.000.000 pagine
circa 20.000.000 ricerche al giorno



HOLIDAY TOURS

Celebrate the
Season

New to the Net?

Excite Talk!

WLbs

/ sea;ch (’éeiews ‘%.nel Ilv;]?;\# tour‘s%

people finder email lookup yellow pages news

Excite Search: twice the power of the competition.

ot
= Help]

q Advanced Search]

Where:| World Wide Web

INTEGRATED BROWSING, EMAIL, NETSCAPE
NEWSGROUPS AND PAGE CREATION. Now!

Excite Reviews: site reviews by the web's best editorial team.

o AL‘S - Health o Magazines - Politics
- Business - Hobbies o Movies - Regional
- Computing - Investing - Music - Science
- Education o Law o News - Shopping

- Entertainment - Life & Style - People Pages - Sports




ALTAVISTA
Technology,Inc.
View Multimedia From Our Vantage Point

rr[—'T A .' Car Buying & Car Insurance
AUTOZ T Pain Relief

USA " CANADA

Search | the Web |+ Jand Display the Results | in Standard Form B‘
Submit

Search with Digital's Alta Vista [ Advanced Search]

Add your URL fo the most
|\ popular Search Engines
W
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nj m Contests I r,q Creative Web
Download Now... Make Me Laugh... Create a Site...

"".'.p Create Your Personal Web Page For Free With Howdy! 4y sy
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The Web for exclusive deals
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Oggi:
il World Wide Web contiene milioni di milioni di documenti.
Senza un buon criterio per ordinare i risultati di una ricerca
I'informazione cercata & sommersa

in un mare di risultati irrilevanti.



[l 27 settembre 1998, appare Go gle

Google!

Search the web using Google!

[ 10 results @ (Google Search ) (I'm feeling lucky )
Index contains ~25 million pages (soon to be much bigger)

About Google!

Stanford Search Linux Search

Get Google! updates monthly!

your e-mail Subscribe ) Archive

Copyright ©1997-8 Stanford University



Gli inventori: Larry Page & Sergey Brin




1.0 x 10100

...visto da Hydro Yot ...
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Presto Go gle diventa il motore di ricerca pil usato.

Go gle presenta i risultati piu rilevanti in testa.



Il segreto di Go gle 7

I'algoritmo PageRank,

che calcola il grado di rilevanza di ogni pagina del web.



Due miti da sfatare

Le pagine importanti sono le piu visitate?
FALSO!

Sono quelle che hanno piu link da altre pagine?
FALSO!



Da cosa dipende la rilevanza di una pagina?

Dipende dalla rilevanza

delle pagine che hanno un link verso di essa.



SEARCH STARTS WITH THE WEB. IT'S MADE UP OF OVER

INDIVIDUAL PAGES
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Go gle scansiona e indicizza le pagine del Web

Google navigates the web by CRAWI_l N G_

= . That means we follow
links from page to page.

L

Site owners choose whether their

sites are crawled.



Go

gle conta i link IN & OUT di ogni pagina

Page Views:
Latest Page View:
Resolution:
System:

e 0,

Page Views:
Exit Time:
Visit Length:
Resolution:

System: ﬁ

Page Views:
Exit Time:
Resolution:
System:

e

Page Views:
Exit Time:
Resolution:
System:

e

Page Views:

Exit Time:

Resolution:

System: c
q

1

12 Feb 2017 14:40:34
375x667

iPhone/fi0s

Apple iPhone

X

12 Feb 2017 13:28:21

3 hours 50 mins 26 secs
1024x1024
Googlebot-Image (D
Unknown

1

12 Feb 2017 13:26:16
1280x720

Firefox 51.0

Winl0

1

12 Feb 2017 12:24:12
1366x768

Firefox 51.0

Win8.1

3 (1 this visit)
12 Feb 2017 11:54:15
1366x768

Chrome 54.0

Win10

Total Visits:
Location:
1P Address:

Search Referral:

Visit Page:

Total Visits:
Location:
1P Address:

Referring URL:
Entry Page:
Exit Page:
Total Visits:
Location:

1P Address:

Search Referral:

Visit Page:

Total Visits:
Location:
1P Address:

Search Referral:

Visit Page:

Total Visits:
Location:
1P Address:

Search Referral:

Visit Page:

1
[ I Rome, Lazio, Italy
Telecom Italia (79.52.196.185)
Label IP Address
https://www.google.it/ (Keywords
Unavailable)
Geatti - home

1
[E5 Mountain View, California, United St
Googlebot (66.249.69.179)
Label IP Address
{No referring link)
Geatti - home
Geatti - home

1
[ I Colleferro, Lazio, Italy
Telecom Italia (79.41.63.146)
Label IP Address
https://www.google.it/ (Keywords
Unavailable)
Geatti - home

1
I 1 Milan, Umbria, Italy
Mobile (151.35.156.184) Label IP
https://www.google.it/ (Keywords
Unavailable)
Geatti - home

2
[ I Rome, Lazio, Italy
Fastweb (93.42.69.143) Label IP A
https://www.google.it/ (Keywords
Unavailable)
Geatti - home




<STRING THEORY>

<STRING THEORY=

<STRING THEORY>

We sort the pages
by their content
and other factors.

<STRING THEORY=
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It's
"rH\o 1 gigabytes.

And we keep track of it all in

THE INDEX. 7



P, ...,P, le pagine del web

L'algoritmo PageRank assegna ad ogni pagina un
numero x; > 0

x; = "grado di rilevanza” della pagina P;

X1+X2+...—|-Xm:1

x; grande < pagina P; importante.



La rilevanza di una pagina & data dalla somma
pesata delle rilevanze delle pagine che hanno un link
verso di essa.....

N.B.: i link a se stessi non contano...!!!
- 1,
Xj = E et
J#i

dove j indica le pagine P; che puntano verso P;,

ed n; & il numero di link da P; verso altre pagine.



0—0

%/

x1=0-x4+0-x%+1-x3
XQI%’X1+O'X2+O'X3
X3:%'X1-|-1'X2-|—0'X3

Soluzioni: x; = x3, x1 = %XQ
Con la condizione x; + x» + x3 = 1,
soluzione unica x; = x3 = 0.4, x, =0.2.



| numeri

X1, X0, « « s Xm, X1+ ...+x,=1

sono soluzioni di un sistema lineare:

_ 1 1
X] = n2X2—|—n3X3—|-...

1 1
XQZn—le‘l‘ +n—3X3+

_ 1 1 1
Xm—n—1X1+n—2X2+n—3X3+...

LA TEORIA: per i sistemi di questo tipo
X1, X2, ..., Xm SONO univocamente determinati.



Proviamo PageRank su un altro mini-esempio:
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ny =
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1
= 2x + ? 4
X1 = 1 + §X lX4
L 20 + 3
%Xl . + X5
. = x1 +
X4 = ‘11

=1y
X5—4



Risolvendo il sistema troviamo:
x; = 0.33, x3 =0.26,
x1 = 0.19, x, =0.16, x5 = 0.04.

2




Nel linguaggio dellALGEBRA LINEARE

e un AUTOVETTORE della matrice

0 1/2 0 1/3 0
1/4 0 0 1/3 0
1/4 1/2 0 1/3 1/2
1/4 0 1 0 1/2
1/4 0 0 0 O



La matrice di Go gle € immensa....
N x N, N > 60 - 10

Calcolare I'autovettore di Go gle richiede giorni.



THE $25,000,000,000* EIGENVECTOR
THE LINEAR ALGEBRA BEHIND GOOGLE

KURT BRYAN! AND TANYA LEISE!

Abstract. Google’s success derives in large part from its PageRank algorithm, which ranks the importance
of webpages according to an eigenvector of a weighted link matrix. Analysis of the PageRank formula provides a
wonderful applied topic for a linear algebra course. Instructors may assign this article as a project to more advanced
students, or spend one or two lectures presenting the material with assigned homework from the exercises. This
material also complements the discussion of Markov chains in matrix algebra. Maple and Mathematica files supporting
this material can be found at www.rose-hulman.edu/~bryan.

Key words. linear algebra, PageRank, eigenvector, stochastic matrix

AMS subject classifications. 15-01, 15A18, 15A51



Il secondo classificato ha solo un link in arrivo...ma
molto importante...




Sul web si trovano diversi programmi che dicono di
saper calcolare il PageRank di qualunque sito:

Check PAGE RANK of Web site pages Instantly

In order to check pagerank of a single web site, web page or domain name, please submit the
URL of that web site, web page or domain name to the form below and click "Check PR" button.

http:// Check PR

Web Page URL:  http://www.mat.uniromaz2.it

The Page Rank: [N 6/10

(the page rank value is 6 from 10 possible points)



Check PAGE RANK of Web site pages Instantly

In order to check pagerank of a single web site, web page or domain name, please submit the
URL of that web site, web page or domain name to the form below and click "Check PR" button.

http:// Check PR

Web Page URL:  http://www.quirinale.it

The Page Rank: | NN 7/10

(the page rank value is 7 from 10 possible points)



Check PAGE RANK of Web site pages Instantly

In order to check pagerank of a single web site, web page or domain name, please submit the
http://

URL of that web site, web page or domain name to the form below and click "Check PR" button

Check PR
Web Page URL:

http://web.mit.edu

(the page rank value is 9 from 10 possible points)

The Page Rank:




27 settembre 2016: Go gle ha compiuto 18 anni




