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Sarkozy's 100 days \
4, O
The Why are mosques so hard to build? [%j’?g

E C O n O m i S t America turns against the death penalty

-
A critical look at animal testing

www.economist.com The credit crunch and the economy

Who's afraid of
c?

Web Privacy China AntitrustNeW! Diversification Copyright more »

Don't be evil

iCoogle Search \ f’fl'm Feeling Wary \

Search: = theweb . me

L 5 Y,




4 A
)
To Google 1o 2007 SY

N

« Aia: 160 dic $
« 'Ecoda (2007): 16 dic $
. Képdn (2007): 4.3 dic $
— “All that money comes 50 cents at a time”
— “Costs are mostly fixed, so any incremental revenue is profit... The
machinery that represents the fixed costs is Google’s secret sauce.”
— “Google has built, in effect, the world’s largest supercomputer. It
consists of enormous datacenters around the world. The details are
Google’s best-guarded secret”.

— The result is to provide a “cloud” of computing power that is flexible
enough “automatically to to move load around between datacenters.”

« Google’s official strategy: “search, ads, and apps”
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Who is Google afraid of?

Yrnpeoieg AiadixTiow ( The Social Network - Offic EPL 602: Foundations of | E Facebook

€ > C i © www.thesocialnetwork-movie.com/site @& v __u Q Q

H Helpdesk .. My Delicious Bookmark on Delic ﬂ FaceBook Share on Facebook mdd HPCL a Amazon » || Other Bookmarks

the social network

The Social Network (2010 Tt »

YOU DON,T 120 min - Biography | Drama | History

G E A | - 1October 2010 (USA)
S0

Users: (71,330 votes) 367 reviews | Critics: 352 reviews

F Rf ' Metascore: 95 (based on 42 reviews from Metacritic.com)

A chronicle of the founding of Facebook, the social
WITHO networking Web site.

A : Director: David Fincher
d A Writers: Aaron Sorkin , Ben Mezrich

Stars: Jesse Eisenberg, Andrew Garfield and Justin
Timberlake

Watch Trailer »
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“The Web Is Dead. Long Live the Internet” 44
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Wikipedia on Google

- Find out more about navigating Wikipedia and finding information -

Google search
From Wikipedia, the free encyclopedia

Google is owned by Google, Inc. whose mission statement is to "organize the world's information and make it universally accessible and

. . - . . , . Google search
useful". The largest search engine on the web, Google receives several hundred million queries each day through its various services. 9

s

Contents [hide] G QO 8 l(’:

1 The search engine
1.1 PageRank
1.2 Search results
1.3 Advanced search operatars
1.4 Mon-Web sources of data
1.5 Google aptimization

The Google homepage in Safari

1.6 Uses of Google Developer: Google Inc.

1.7 Google dance Avallable language(s): mutilingual (~100)

1.8 Search engine features

Genre: Search Engine

1.8 Error messages
2 Search products License: Freewars
3 Google jargon Website: whww.google.com g
4 Google games

5 See also




f N
H 6speAiwdnce e€icwon ap
Computing = data + program + control
control
U program data
\ 11 /




& & & EPL &1

[.-ll Il-.] [ﬁ'r] [ (¥ ] [ + l €3 http: / /www.cs.ucy.ac.cy/~epl602  resources. html

L http:/ /www.metafrasi.gr/ iCal Exchange Listserv UCY Mobility Portal md

- LL L L

?V
Pa /N

/\

/A

% )

o World-Wide Web Consortium

Journals

s ACM Transactions on Internet Technology
¢ World-Wide Web Journal, by Baltzer.

Proceedings of the International WWW Conferences (IW3C Committee)

The Fifteenth (2006) International WWW Conference
The Founteenth (2005) International WWW Conference
The Thirteenth (2004) International WWW Conference
The Twelfth (2003) International WWW Conference
The Eleventh (2002) International WWW Conference
The Tenth (2001) International WWW Conference
The Ninth (2000) International WWW Conference
The Eighth (1999) International WWW Conference
The Seventh (1998) International WWW Conference
The Sixth (1997) International WWW Conference

The Fifth (1996) International WWW Conference

The Fourth (1996) International WWW Conference

" & 8 8 8 8 8 8 ® B 8@

Other Conferences of Interest

o UUSENIX Svmposium on Internet Technologies and Svstems (USITS)
¢ Workshop on Web Caching and Content Distribution
» Performance and Architecture of Web Servers (PAWS)
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Google: To mpoypapua i

& & & Proceedings of the Seventh World Wide Web Conference
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Computer Networks and ISDN Systems, Vol. 30, issues 1-7. Article: FP11

The Anatomy of a Large-Scale Hypertextual Web Search Engine

Sergev Brin and Lawrence Page

Computer Science Department,
Stanford University, Stanford, CA 94305, USA
sergev @ cs stanford .edu and page @ cs.stanford.edu

Abstract
In this paper, we present Google, a prototype of a large-scale search engine which makes heavy use of the structure present in hypertext. Google is designed to crawl and index the
‘Web efficiently and produce much more satisfying search results than existing systems. The prototype with a full text and hyperlink database of at least 24 million pages is available
at http://google.stanford .edu/ To engineer a search engine is a challenging task. Search engines index tens to hundreds of millions of web pages involving a comparable number of
distinct terms. They answer tens of millions of queries every day. Despite the importance of large-scale search engines on the web, very little academic research has been done on
them. Furthermore, due to rapid advance in technology and web proliferation, creating a web search engine today is very different from three years ago. This paper provides an in-
depth description of our large-scale web search engine -- the first such detailed public description we know of to date. Apart from the problems of scaling traditional search
techniques to data of this magnitude, there are new technical challenges involved with using the additional information present in hypertext to produce better search results. This
paper addresses this question of how to build a practical large-scale system which can exploit the additional information present in hypertext. Also we look at the problem of how to
effectively deal with uncontrolled hypertext collections where anyone can publish anything they want.

Keywords
World Wide Web, Search Engines, Information Retrieval, PageRank, Google

. B




-
Google: o €Aeyyoc (circa 1999)

R
5 ¢




g A
Google: Ta dedopEva ey
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* 11.5 (?) diloekaTopUpIa £YYPOAPA KATAVEUNMEVA OE EKATOUUPIA
O1adIKTUAKOUG KOMBOUC, ME EKATOVTADEC EKATOUUPIA XPHOTEC
d1EBvVWC. ..
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World-Wide Web

* [Naykoouiog lotoc N lNaykoouio [NAngpopopiako
[epiBaAAov (TIT1T1):
— H euputepa xpnoipgotrolouuevn Kal pI(OOTIAOTIKOTEPN

EQAPPOYN OTNV I0TOPIa TOU YTTOAOYIOHOU Kal TNG avOpwITIiving

ETTIKOIVWVIAG:

e 210 AEI, TpOTTOTTOINCE TOV TPOTTO PE TOV OTTOIO OIOAOKOUE,
ETTIKOIVWVOUUE, ONUOCIEUOUNE, KAVOUUE EPEUVAL.

e Anuioupynoe vEOUGg BlounxavikoUug ToMEIC aAAG Kal AAAAEE TNV
ETTIKOIVWVIA KAl TV TTAPOXN UTTNPECIWY € OAOKANPOUG KAADOUG TNG
Blounxaviag.

e 271N dlaKUBEPVNON, ETTNPEACE TOV TPOTTO PE TOV OTTOIO OI KUBEPVNOEIG
ETTIKOIVWVOUV UE TOUG TTONITEG TOUG OAAQ KQI TO TTWG Ol TTOAITEG
ETTIKOIVWVOUV KAl ETTIAEYOUV KUBEPVAOEIG

— O1 KOIVWVIKEC AAANAETTIOPACEIC TTOU TTPOKOAOUVTAI ATTO TO
[T, dnuioupyouv VEEC ATTAITAOEIC ATTO TIC EPAPHOYEC TOU
[11111, o1 oTToiEC YE TN OEIPA TOUG £TTNPEACOUV TIC ATTAITAOEIG
atro TIG utTTodOMEG TOU MMM,

17 /
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The impact of Computing on the Web &

« Computer Networking: protocols, algorithms,
architectural principles

« Computer Systems: resource management,
engineering of software, architectures, programming
systems, parallel computation

 Information Systems: hypertext, data modeling, data
representation, data management, information
retrieval

* (new area of) Social computing: tagging, ontologies,
data integration, information retrieval
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Despite the Web’s great success as a technology and the
significant amount of computing infrastructure on which it is
built, it remains, as an entity, surprisingly unstudied.
Hendler, Shadbolt, Hall, Berners-Lee and Weitzner

CACM, July 2008, vol. 51, No. 7
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« Similarly, if you look at CS curricula in most universities worldwide
you will find “Web design” is taught as a service course, along with,
perhaps, a course on Web scripting languages.

* You are unlikely to find a course that teaches Web architecture or
protocols. It is as if the Web, at least below the browser, simply
does not exist.

- The , , and of the Web

per se are rarely covered.

"Web Science: An Interdisciplinary Approach to Understanding the Web." James Hendler, Nigel
Shadbolt, Wendy Hall, Tim Berners-Lee, and Daniel Weitzner. Communications of the ACM. Vol. 51,
No. 7, July 2008. pp. 60-69.
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KatavowvTac To MMM r

* ‘Eva ouvoAo atrd TTpwTOKOAAQ, TA OTTOI UTTOPOUV va
MEAETNOOUV yIa TIC IBIOTNTEC TOUG KAl...
e £Va OUVOAO £QOPUOYWYV TTOU UTTOPOUV VA avaAuBouv yia TIC
aAYOPIBUIKEC TOUC IDIOTNTEC
* QO0TO00, 0 l0TOC dev KaraokeuaoTnKE akoAoubwvrag Tov
TapadooIaKo KUKAO {wn¢ Twv 1Tpoioviwv TS [1Anpo@opIknc:
— [Mpodiaypapw (specify),
— 2Xed1alw (design)
— Kartaokeuadw (build)
— EAEyXw (test)

. S
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duoikec EmoTnuec kai MAnpodopikn

» Mia oxéon 1Tou TpoTtrotroIiNenke atrd 1o MIN1:

— QuoIkEC ETTIOTAPES: AVAAUTIKEC ETTIOTAMES TTOU ETTIOIWKOUV VO
QVOKAAUWYOUV VOUOUCG TTOU OIETTOUV ) TTOOKAAOUV
TTAPATNPOUMPEVA PAIVOUEVA

— [MANPOW@OPIKNA: KUPIWC OUVOETIKN ETTICTAMN, OTNV OTTOIA
BewpnTIKOi POPUOAAIOHOI Kal aAyOpIBuol dnuioupyouvTal yia va
ETMTEUXOOUV ETTIOUPNTEC CUUTTEPIPOPEGS (TTPOYPAUMATWY KAl
HNXavwv)

* O lNaykoouiog loToG:

— Eival éva @aivopevo 1Tou Xpeldadetal va To avaAUOOUUE Kal Va
QVOKAAUWYOUE TOUG VOUOUC TTOU TO DIETTOUV

— Eival pia €mivonon TTou TIPETTEI VA TV «KATOOKEUATOUUEY
BéATIOTA WOTE va dlac@aAicoupe TNV JEAAOVTIKA TNG AVATITUEN

22 /




[
ATIO TO «MIKPOOKOTIKO» OTO «HOKPOOKOTIKO»

e 2.€ UIKPOOKOTTIKO ETTITTEDO:
— 1o T givar yia uttodoun YAWoowv, TTPWTOKOAAWV Kal
OEQOUEVWYV - Eva TTPOIOV UNXavoTEXVIaG (engineering)
* [1pWTOKOAAQ - TTOU PEAETOUVTAI YIA TIG IDIOTNTEC TOUG
 EQapuoyEg - TTou peAETOUVTAI YIA TRV OAYOPIOUIKA) CUNTTEPIPOPA
TOU
. Yngéopr'] - TTOU JEAETATAI VIO TNV APXITEKTOVIKNA KAl TNV £TTIO0OCN TNG
e To yakpookoTTIKO I TTPOKUTITEI ATTO TNV XPNoN
«MIKPOOKOTTIKWV» I TEXVOAOYIWY ATTO TTOAAOUC XPNOTEC
yia TNV aAANAeTTiOpaon PJe AAAOUC XPNOTEC KAl CUCTIMATA
— H ocuocowpeuan TTOAAWV XpNOoTWwV dNUIOUPYEI VEEC TTPOKANCEIC
TTOU OEV PTTOPOUME €K TWV TTPOTEPWYV VA TTPOBAEYOUE
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Am6 To Mosaic oto Google ey

* Mosaic: the first popular Web browser (circa 1992) -
TTAPAJEIVHA «HiIKPO»-OUOTAMATOG

— [Navw ammdé 1M Kata@opTWOEIS TOV TTPWTO XPOVO

— AvrioToixa trapadeciypara: Youtube, Flickr, Facebook
e ATTO TO «MiKPO»-OUOTNUA OTO « JAKPO»-CUCTNMA

— EkaTouupla xpnoreg

— AlIa@QOPETIKI avaAuon

— Néec avaykeg (11.X. avadlrtnon TTANPogPopIwy)

— TEXVIKEC yIa €CATTATNON TWV AAYOoPIBuwYV diaBaduIong Twv

unxavwy avalntnong (search spam)
— NEeg avaykeg yia KAAUTEPECG TeEXVOAoyieg avalnTnong
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Social Interactions

Application Needs

Infrastructure Reqs

"Web Science: An Interdisciplinary Approach to Understanding the Web." James
Hendler, Nigel Shadbolt, Wendy Hall, Tim Berners-Lee, and Daniel Weitzner.
Communications of the ACM. Vol. 51, No. 7, July 2008. pp. 60-69.
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Social Interactions

Application Needs

Infrastructure Reqs
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Ti1 XpelalOMAOTE;

— New ways to understand how to design systems to produce the
effect we want.

— Currently: design and build in the micro, hoping for the best

— but how do we know if we've built in the right functionality to
ensure the desired macroscale effects?

— How do we predict other side effects and the emergent
properties of the macro?

— Further, as the success or failure of a particular Web technology
may involve aspects of social interaction among users,
understanding the Web requires more than a simple analysis of
technological issues but also of the social dynamic of perhaps

millions of users.

"Web Science: An Interdisciplinary Approach to Understanding the Web." James Hendler, Nigel
Shadbolt, Wendy Hall, Tim Berners-Lee, and Daniel Weitzner. Communications of the ACM. Vol. 51,
No. 7, July 2008. pp. 60-69.

27 /




Web Science mef\

) | §

* Interdisciplinary field, “taking the Web as its primary object of
study.
 Takes into account the significant interplay between:
— social interactions enabled by the Web’s design
— scalable and open applications development mandated to
support Web-mediated social interactions
— architectural and data requirements of large-scale applications
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Figure 2: The Web presents new challenges to software engineering %g}%?}
and application development. A ..\ i

Technology

creativity

analysis complexity

"Web Science: An Interdisciplinary Approach to Understanding the Web." James
Hendler, Nigel Shadbolt, Wendy Hall, Tim Berners-Lee, and Daniel Weitzner.
Communications of the ACM. Vol. 51, No. 7, July 2008. pp. 60-69.
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Maykoopioc loToc Kal AladiKTuo
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* AIOQOPETIKEC OYelc/apaipeaicc-abstractions Tou Naykoéouiou
[1r1:
— AladIKTUOKN
— AtmoBnkn Agdopévwy
— Kartaveunuévo YTToAoyIOTIKO 2U0Tnua
— ['pagog
— [Npoypaupa
— YTT000MN ETTIKOIVWVIAG, OUVEPYOATIAC, UTTNPECIWYV
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To MMM ocav ypa¢nua - the Web graph

* Ta ypagnuata (ypaool/graphs) cival Eéva Baciko epyalgio/
a@aIpeTia yia TNV yovrteAotroinon TTpoBANUATWY
[TAnpOPOpPIKNAC.

 The Web Graph (lotoypapnua)

— [Nwg TTpokUTITEl,
— Nwc¢ avaAuerai;
e [Noia gival N Katavoun Twv EI0EPXOMEVWY akpwyV (in-degree);: power
law
e [Noia cival N Katavoun Twv e¢epXoUEVWV aKUWYV (out-degree);: power
law
e AAGJoUV Ta XaPOKTNPIOTIKA TNG OOUNG TOU I0TOYPA@MATOC, KABWC
QAUTO MEYAAWVEL; OXI
— [Nw¢ aclotroieital n avaAuon;
 HITS algorithm, Pagerank algorithm
* Eival IKavoTroINTIKOC O HOVTEAIOUOG JHECW TOU

Cmovpacpr’mmog;
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Ol1 «KOIVWVIKEG HNXAVEGH A

« Mia koivwvVikn) pnxavr (social machine) atroteAgital atro £va
TEXVOAOYIKO UTTOOTPWHA KAl ATTO KAVOVEG, TTOAITIKEC Kal
OPYAVWTIKEC OOMEC TTOU XPNOIUOTIOIOUVTAl ATTO TOUG XPHOTEC
KATA TNV ACIOTTOINON TOU TEXVOAOYIKOU UTTOOTPWHATOG.

* [Tapadeiyuata KOIVWVIKWY JNXAVWV:.

— Wikipedia

* MediaWiki software
* [NoAiITIKESG Kal kavoves TNG Wikipedia
— Blogosphere
* |OTIOKEC EQAPUOYEC VIO IOTOAGYIA
e Kolvwvikoi unxaviouoi triow atro tnv aglotroinon blogrolls,
permalinks, trackbacks
— Online Social Networking Sites
* |OTIOKEG EQAPUOYEC ME TNV DIAXEIPION KOIVWVIKWY OXECEWV oAV
XOAPAKTNPEIOTIKO TTpwTNG TaENnc (level-1 concern)
e O1I TTONITIKEG KaI Ol JNXAVIOMOI TNG KOIVWVIKAG OIKTUWONG

\_ 2
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Ol1 «KOIVWVIKEG HNXAVEGH v

' | N

e O1 J10dPAOTIKEC OIADIKTUAKEG EQAPUOYEC TOU OHHEPQ
ATTOTEAOUV TTOAU TTPWIMEC HOPEPEC KOIVWVIKWY JNXaAvwy,
TTEPIOPICHEVWV KAl ATTOUOVWHEVWY N Hia a1TO TNV AAAN KaTta
TN A€ITOUPYIaQ TOUC.

 [Tw¢ Ba dnuIoupynBOUV OI «KOIVWVIKEC UNXAVEC» TOU
UEAAOVTOC;

— OepeNIWOEIC BEWPNTIKES IDIOTNTEC TWV MNXAVWY Kal aAyopiBuol
TTOU XPEIAdoVTal YIa TNV KATAOKEUN TOUG

— APXITEKTOVIKEG APYXEG VIO TOV OXEQIQOUO TWV MNXAVWV

— EvowpaTtwaor) Toug ye TNV uttadpyxouaoa utrodour) Tou 1M1

— @Euarta aocPAAEIaC, EUTTIOTOOUVNG KATT.

. .y,
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