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Web (WWW)

World Wide Web (World-Wide Web, WWW, W3, ; the Web)

givat pua oulddoyrn amo £yypa@a KEWPEVOU KAl

alAlAeg nnyeg (web oedideg - 10t0o0elAideg), rou cival

ouvdedbepéva hyperlinks kat URLs,

* hosted web servers

» viewed or navigated via hyperlinks with web
browsers.

* 63 billion pages
» 1 trillion unique web
addresses
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Web (WWW) Function

Web servers Browsers

hitp:.//www.google.comisearch?q=obama

www.google.com O

www.cdk5.net [ J}—— Internet O
- hitp://www.cdk5.net/
www.w3c.org O/ \CD
File system of - 'st'a / ard; .
www. w3c. . - .
i or_g. : /d . v’ Client-server model
L faqhtml ;. ¥ HTTP protocol

v HTML
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Internet

To Swadiktuo (Internet) eivat oAlkd cuotnua Sla-cuvOeSEUEVWY

SIKTUWV UTIOAOYLOTWV TIOU XPnotpomolouv éva standard Internet
protocol suite (TCP/IP)

To Web elvat pula

edoppoyn mou TPEXEL
navw oto Internet
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Web (WWW) Function

Viewing a web page

= either by typing the URL of the page into a web browser or
* by following a hyperlink to that page or resource.

The web browser then initiates a series of communication
messages, to fetch and display it.




Web (WWW) Function

URL http:/fen.wikipedia.org|wiki/World_Wide_WVeb .

|. Browser resolves the server-name portion of the URL into an
IP (Internet Protocol) address using the globally distributed
database known as the Domain Name System (DNS)
[returns an IP address such as 208.80.152.2.]

URL — (DNS) -> IP address

Web (WWW) Function

URL http://en.wikipedia.org/wiki/World_Wide_Web .
Domain/file-under-the-root-directory of the server

2. Browser then requests the resource by sending an HTTP

request across the Internet to the computer at that particular

address.

It makes the request to a particular application port in the

underlying IP normally port 80.The content of the HTTP

request can be as simple as the two lines of text

GET /wiki/World_Wide_Web HTTP/1.1 Host:
en.wikipedia.org
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Web (WWW) Function

|. The computer receiving the HTTP request delivers it to
Web server software listening for requests on port 80.

2. If the web server can fulfill the request it sends an HTTP
response back to the browser indicating success, which can be
as simple as

HTTP/1.0 200 OK Content-Type: text/html;
charset=UTF-8

followed by the content of the requested page.
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Web (WWW) Function

The Hypertext Markup Language for a basic web page

<html>

<head>

<title> World Wide Web — Wikipedia, the free encyclopedia </title>

</head>

<body> <p>

The World Wide Web, abbreviated as WWW and commonly known ...</p> </body>
</html>

The web browser parses the HTML, interpreting the markup
(<title>, <p> for paragraph, and such) to draw that text on the
screen.

v Ignores what it cannot understand

10




Introduction to Information Retrieval

Web (WWW) Function

* Many web pages consist of more elaborate HTML which
references the URLs of other resources such as images, other
embedded media, scripts that affect page behavior, and Cascading
Style Sheets that affect page layout.

» (Asynchronous) A browser that handles complex HTML will
make additional HTTP requests to the web server for these other
Internet media types.

= As it receives their content from the web server, the browser
progressively renders the page onto the screen as specified by its
HTML and these additional resources.
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Web (WWW) Linking

Most web pages contain hyperlinks to other related pages and
perhaps to downloadable files, source documents, definitions and
other web resources

In the underlying HTML, a hyperlink looks like

<a href="http://www.w3.org/History/19921103hypertext/hypertext/ WWW/">Early
archive of the first Web site</a>

The hyperlink structure of the WWW described by the web graph
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Web (WWW) lotopia

210 Tevxoc Tou louviou 1970 tou meplodikoV Popular Science

Arthur C. Clarke

satellites would one day "bring the accumulated knowledge of the
world to your fingertips" using a console that would combine the
functionality of the Xerox, telephone, television and a small
computer, allowing data transfer and video conferencing around
the globe.
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Web (WWW) History

1980, Tim Berners-Lee a proposal that referenced ENQUIRE, a database
and software project he had built in 1980

November 1990, with Robert Cailliau, a more formal proposal to build a
"Hypertext project" called "WorldWideWeb" (one word, also "W3") as a
"web" of "hypertext documents" to be viewed by "browsers" using a client—
server architecture.

Estimated that a read-only web would be developed within 3 months and
that it would take 6 months to achieve "the creation of new links and new
material by readers, [so that]

"authorship becomes universal" as well as "the automatic notification of a
reader when new material of interest to him/her has become available.”
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Web (WWW) History

By Christmas 1990, all tools for a working VWeb:

= the first web browser (which was a web editor as well);
= the first web server and
= the first web pages, which described the project itself.

August 6, 1991, post on alt.hypertext newsgroup -> the debut
of the Web as a publicly available service on the Internet.
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Web (WWW) History

O mpwtog web server (ko
npwtog web browser): A NeXT
Computer -

H mpwtn dwrtoypadia oto web

to 1992 (CERN house band Les
Horribles Cernettes)

(e

el

The Web's historic logo
designed by Robert Cailliau
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Web (WWW) History, why in CERN?

Web as a "Side Effect" of the 40 years of Particle Physics
Experiments.

After the World War 2. the nuclear centers of almost all
developed countries became the places with the highest

concentration of talented scientists.

For about four decades many of them were invited to the
international CERN's Laboratories.

17

Introduction to Information Retrieval

Web (WWW) History

Berners-Lee's breakthrough: marry hypertext to the Internet

3 essential technologies:

I. a system of globally unique identifiers for resources on the
Web and elsewhere, the Universal Document ldentifier
(UDI), later known as Uniform Resource Locator (URL)
and Uniform Resource Identifier (URI);

2. the publishing language HyperText Markup Language
(HTML);

3. the Hypertext Transfer Protocol (HTTP)

18
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Web (WWW) History

Differences from other hypertext systems

** required only unidirectional links rather than bidirectional

ones.
(+) possible for someone to link to another resource without action by the owner of that
resource
(+) reduced the difficulty of implementing web servers and browsers (in comparison to
earlier systems)
(-) presented the chronic problem of link rot (or dead links).

% was non-proprietary (unlike, e.g., HyperCard)
making it possible to develop servers and clients independently and to add extensions
without licensing restrictions.

On April 30, 1993, CERN announced that the World Wide Web would be free to anyone, with no
fees due. Coming two months dfter the announcement that the server implementation of the
Gopher protocol was no longer free to use, this produced a rapid shift away from Gopher and
towards the Web.

19
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Web (WWW) History

Early popular web browser was ViolaWWW for Unix and the X
Windowing System.

In 1993, Mosaic web browser, a graphical browser developed by a
team at the National Center for Supercomputing Applications at the
University of lllinois at Urbana-Champaign (NCSA-UIUC), led by
Marc Andreessen.

Prior to the release of Mosaic, graphics were not commonly mixed
with text in web pages

20
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Web (WWW) History

The World Wide Web Consortium (W3C) was founded
by Tim Berners-Lee after he left (CERN) in October 1994.

World Wide Web and Internet

Introduction to Information Retrieval

A Web 2.0 site allows users to interact
and collaborate

(prosumers) of user-generated content in
a virtual community,

Examples of Web 2.0 include social
networking sites, blogs, wikis, video
sharing sites, hosted services, web
applications, mashups and folksonomies.




Web.2: History

The term "Web 2.0" was first used in January 1999 by Darcy
DiNucci, a consultant on electronic information design (information
architecture). In her article, "Fragmented Future", DiNucci writes:

The Web we know now, which loads into a browser window in essentially
static screenfuls, is only an embryo of the Web to come.The first
glimmerings of Web 2.0 are beginning to appear, and we are just starting
to see how that embryo might develop.

The Web will be understood not as screenfuls of text and graphics but as
a transport mechanism, the ether through which interactivity happens. It
will [...] appear on your computer screen, [...] on your TV set [...] your car
dashboard [...] your cell phone [...] hand-held game machines [...] maybe
even your microwave oven.

23

Web.2: History

In 2003, rise in popularity when O'Reilly Media and MediaLive
hosted the first Web 2.0 conference.

In their opening remarks, John Battelle and Tim O'Reilly outlined

their definition of the "VWeb as Platform”, where software
applications are built upon the Web as opposed to upon the desktop.

24
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Web.2: History

In the 2006 ,TIME magazine Person of The Year (You).

TIME selected the masses of users who were participating in
content creation on social networks, blogs, wikis, and media sharing
sites.

In the cover story, Lev Grossman:

It's a story about community and collaboration on a scale never seen before. It's about the cosmic
compendium of knowledge Wikipedia and the million-channel people's network YouTube and the
online metropolis MySpace. It's about the many wresting power from the few and helping one
another for nothing and how that will not only change the world but also change the way the world
changes.

In 2009, Global Language Monitor declare Web2.0 to be the one-
millionth English word

Introduction to Information Retrieval Kep. 19.2

The Web document collection

= No design/co-ordination

= Distributed content creation, linking,
democratization of publishing

L = Contentincludes truth, lies, obsolete
information, contradictions ...

/ = Unstructured (text, html, ...), semi-
™ structured (XML, annotated photos),
structured (Databases)...

// = Scale much larger than previous text
collections ... but corporate records are
catching up
= Growth —slowed down from initial
The Web “volume doubling every few months” but

still expanding
= Content can be dynamically generated

26
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Search Engines

= Full text search (Altavista, Excite, Infoseek)
= Taxonomies (Yahoo!)—browse through a hierarchical tree with
category labels
About.com Open Directory Project

27
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Dynamic vs static web pages

I
AA12 | |

§ — “
— | Application server| -

Browser il
Back-end
databases

v Hidden web - Deep web
v Personal web site vs airport flight status

URL: not a file but a program on the server
Input part of the GET, e.g., http//www.google.com/search?q=obama
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The Web graph

A = % I|
e s ./"’ 1
(5 ,'
2 -
Anchor text <a></a> rd N of
In-links/Out-links (Cl—ou N4
In-degree (8-15) AL

Out-degree
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The Web Graph

= the distribution of in-degrees not Poisson
distribution (if every web page were to pick the
destinations of its links uniformly at random).

= Power law,
the total number of web pages with in-degree i is
proportional to 1/i®

o typically 2.1

30
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The Web graph

Bowtie shape T
Three major categories of | 2 _'“““aw,i*”
web pages \’/ =

IN, OUT, SCC

A web surfer can pass by following hyperlinks

= from any page in IN to any page in SCC,

= from any page in SCC to any page in OUT.

= from any page in SCC to any other page in SCC.

® not possible to pass from a page in SCC to any page in IN, a page
in OUT to a page in SCC (or, consequently, IN).

31
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The Web graph

IN, OUT same size, SCC larger

Remaining pages:

* Tubes: small sets of pages outside SCC that
lead directly from IN to OUT,

= Tendrils: either lead nowhere from IN, or from
nowhere to OUT.

Tendrils

32
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Keg. 19.4.1

Web search basics

The Web

e

‘Z\ User

™

Web spider
~ A=\
RN O
,‘\/
| [Search
Indexes Ad indexes

Introduction to Information Retrieval

Ol XPHZTEZ
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AvAykeg Xpnotwv

= [ToloL lval oL XprOTEC;
* M£oog aplOuog Aé€swv ava avalntnon 2-3

35

Introduction to Information Retrieval Keg. 19.4.1

AvAykeg Xpnotwv

Need [Brod02, RLO4]
= Informational (mAnpodoplakd spwthpata) — 6£Aouv va pdbouv
(learn) yia kdTL (~40% / 65%)
= JuvABbwg, OXL Hla povadikr totooeAida, cuvduaouog
nmAnpodopiag armd moAAEG LoTooeAISEG
Low hemoglobin

= Navigational (epwtripata mAorynong) — BéAouv va ndve (go) oe
L0 CUYKEKPLUEVN LoTtooeAiba (~V25% / 15%)
= Mo povadikn Lotooeliba, to KaAUTEPO UETPO akpiBela ion pe
1 (6ev evbladépovtal yevikd yla LoTooeAISEC TTou mepLEXOUV

Toug 6poug United Airlines United Airlines

36
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AvAykeg Xpnotwv

Transactional (epwtpata cuvaAayrg) — BéAouv va kdvouv (do) katt
(oxetilopevo pe to web) (~35% / 20%)

= Mpoomneldoouv pla untnpeocio (Access a service)

= Na koateBdaoouv éva apxeio (Downloads)
Seattle weather

= Na ayopdoouv KatL )
Mars surface images

Canon S410

= [pLneploxéq (Gray areas)
= Find a good hub

= Exploratory search “see what’s there”
Car rental Brasil

37
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AvAykeg Xpnotwv

Ennpedlet (avapeoa o aAha)

" TNV KATAAANAOTNTA TOU EPWTIUATOG YLO TNV Tapouaiacn
Slapnuioswv

= Tov aAyoplOpo/atloAdynaon, ylo mopadelypal yio EpWTHUATA
mAonynong éva anotéAeopa lowg apKei, yla ta GAAa (Kot
Kuplw¢ MAnpodoplakad) eviladepOUOOTE yLa TNV
TEPLEKTIKOTNTA/AVAKANGON

38
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MNooa anoteAéopata BAEMOUV OL XPOTEC

12% 16%

20%

27%

B After reviewing the first few
entries

| After reviewing the first
page

O After reviewing the first 2
pages

@ After reviewing the first 3
pages

| After reviewing more than 3
pages

“When you perform a search on a search engine and don't find what you are looking for, at what
point do you typically either revise your search, or move on to another search engine? (Select one)”

(Source: iprospect.com WhitePaper_2006_SearchEngineUserBehavior.pdf)

39

Introduction to Information Retrieval

A&LoAOyNnon oo Toug XPNOTEC

= Relevance and validity of results
= Precision at 1? Precision above the fold?

= Comprehensiveness — must be able to deal with obscure queries
= Recall matters when the number of matches is very small

= No annoyances: pop-ups, etc.
Trust — Results are objective

Ul (User Interface) — Simple, no clutter, error tolerant

= Coverage of topics for polysemic queries

= Diversity, duplicate elimination

40
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A&LoAOyNnon oo Toug XPNOTEC

= Pre/Post process tools provided
= Mitigate user errors (auto spell check, search assist,...)
= Explicit: Search within results, more like this, refine ...
= Anticipative: related searches

= Deal with idiosyncrasies

= Web specific vocabulary
= Impact on stemming, spell-check, etc.
= Web addresses typed in the search box

41
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AIAOHMIZEIZ

42
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Brief (non-technical) history

= Early keyword-based engines ca. 1995-1997
= Altavista, Excite, Infoseek, Inktomi, Lycos

= Paid search ranking: Goto (morphed into
Overture.com — Yahoo!)

= Your search ranking depended on how much you
paid
= Auction for keywords: casino was expensive!

43
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Ads in Goto

In response to the query g, Goto would return the
pages of all advertisers

= who bid for g, ordered by their bids.

= when the user clicked on one of the returned
results, the corresponding advertiser payment to
Goto

= |nitially, payment equal to bid for q

= Sponsored search or Search advertising

44
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Ads

Graphical graph banners on popular web sites
(branding)

= cost per mil (CPM) model: the cost of having its
banner advertisement displayed 1000 times (also
known as impressions)

= cost per click (CPC) model: number of clicks on the
advertisement (leads to a web page set up to make
a purchase)

v brand promotion vs and transaction-oriented
advertising

45
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Ads

Provide

= pure search results (generally known as algorithmic
search results) as the primary response to a user’s
search,

= together with sponsored search results displayed
separately and distinctively to the right of the
algorithmic results.

46
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WX migrivada ultramaring - Google Search - Mazilla Finefas

Be E  Yew G0 fockrerks  phood Took  Heip
-.“'; r -? ) 1G] e etk e e’ aar S e 3 n = @ 0

[ T e e

T - = | mwmech Wt - - vt - e vaaal ol Sere - Bl Mo - T A = B Arwvrs - 8 Puronais - (T sgnin -
praghtd@igmad com | My Arcount | Sign g

Web jmages Goupy Mewn Froode Locsd mores

Google e i

Web Fagiika 1- 80 of aboot 985,000 for migeituda ulinsmasing. (D35 soconda)

Anil Dash

Do me 3 draar: Livk {0 this post with {he phraae Migrissds Ulirsesasine. |, Jusi paced 8 ink
b3 yaur ﬂlgm'.lll.rwlnlr ?l'"l:IE an my wehlag \,h-e:r!

wenw dazhe comiariii3004 tomigritude_utra - 101k - Kar 1 2006

Paid
Search Ads

ninay

A ta LA Kaich 16
T Nn-gl;m nmal M-. mlmmh
wiew bl b

ne FAQ Lia -Ialgﬂhi. CA
i Fag - fr v i 1 ni
:'Eml&rmﬂ; Ay - Frequesntty asked questians abon nigrissds alyumanies and Ful Tirme SEO & SEM Jabs
wwers. nigrivadearamu rmes com - §0k i . ar o Find companeas big & smal hring
fulHime SE0 & SEM pros nght naw
et - U i f i i Cametuider com
Thea nigriserde lornm ariees Compaikion by SaarchSuld s widdly acclammied & .
Cm:mmm of sasich fasas Bt nigrinsds diamarios dmm G atarh . SEQ Contests
W i DN WL LUl [N - ST - Information on EED Contasis ko
thie Migrioade Ulramasing contacs
Shashdat | How To Get Gaogled By Hook OrBy Croak B RO e ey
The curtend Sed temull showcazas the “Wigeitude Ulsnmprse Fighing Fame® wha .., When =
discusaing mcrlludu ullrmlnu Iﬂashclr.l. -:l;ull n mpcrl:nl o The SEQ Boak
sbashiai g arhe g Higrimsde Ulirsmarine & SEQ secists

Fun. fres. row. & diflerent

The Nigritude Utirsmarine Search Engna Opimization Conles =
e swaepnp the web — or 3 laas) saarch sngine aphimipers = 3 rew confest 1o rank fops for <::“ AlgOI’lthmIC results.

the tarm migeiturde ultrasasins on Goagle
seahengnesdich cam'semparlatide pher HIETT

Done

Introduction to Information Retrieval

= Search Engine Marketing (SEM)

Understanding how search engines do ranking and
how to allocate marketing campaign budgets to
different keywords and to different sponsored search
engines

= Click spam: clicks on sponsored search results that
are not from bona fide search users.
= Forinstance, a devious advertiser

48
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Paid inclusion: pay to have one’s web page included
in the search engine’s index

Different search engines have different policies on
whether to allow paid inclusion, and whether such a
payment has any effect on ranking in search results.

49
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Google’s second price auction
advertiser  bid CTR adrank rank paid

A $4.00 0.01 0.04 4 (minimum)
B $3.00 0.03 0.09 2 $2.68
C $2.00 0.06 0.12 1 $1.51
D $1.00 0.08 0.08 3 $0.51

= bid: maximum bid for a click by advertiser

=CTR: click-through rate: when an ad is displayed, what percentage of
time do users click on it? CTR is a measure of relevance.

=ad rank: bid X CTR: this trades off (i) how much money the advertiser is
willing to pay against (ii) how relevant the ad is

=rank: rank in auction

=paid: second price auction price paid by advertiser

50
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Google’s second price auction
advertiser  bid CTR adrank rank paid

A $4.00 001 0.04 4 (minimum)
B $3.00 0.03 0.09 2 $2.68
C $2.00 0.06 0.12 1 $1.51
D $1.00 0.08 0.08 3 $0.51

Second price auction: The advertiser pays the minimum amount
necessary to maintain their position in the auction (plus 1 cent).

price; x CTR; = bid, x CTR, (this will result in rank;=rank,)
price, = bid, x CTR, / CTR,

p, = bid, X CTR,/CTR, = 3.00 x 0.03/0.06 = 1.50
p, = bid, X CTR,/CTR, = 1.00 x 0.08/0.03 = 2.67
p, = bid, X CTR,/CTR, = 4.00 x 0.01/0.08 = 0.50

Introduction to Information Retrieval

Keywords with high bids

According to http://www.cwire.org/highest-paying-search-terms/
$69.1 mesothelioma treatment options
$65.9 personal injury lawyer michigan
$62.6 student loans consolidation
$61.4 car accident attorney los angeles
$59.4 online car insurance quotes
$59.4 arizona dui lawyer

$46.4 asbestos cancer

$40.1 home equity line of credit

$39.8 life insurance quotes

$39.2 refinancing

$38.7 equity line of credit

$38.0 lasik eye surgery new york city
$37.0 2nd mortgage

$35.9 free car insurance quote

26
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Search ads: A win-win-win?

= The search engine company gets revenue every time
somebody clicks on an ad.

= The user only clicks on an ad if they are interested in the ad.
= Search engines punish misleading and nonrelevant ads.

= As a result, users are often satisfied with what they find after
clicking on an ad.

= The advertiser finds new customers in a cost-effective way.

Introduction to Information Retrieval

Exercise

= Why is web search potentially more attractive for
advertisers than TV spots, newspaper ads or radio spots?

= The advertiser pays for all this. How can the advertiser be
cheated?

= Any way this could be bad for the user?

= Any way this could be bad for the search engine?

27
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Not a win-win-win: Keyword arbitrage

= Buy a keyword on Google

= Then redirect traffic to a third party that is paying much
more than you are paying Google.

=E.g., redirect to a page full of ads
= This rarely makes sense for the user.
= Ad spammers keep inventing new tricks.

= The search engines need time to catch up with them.

Introduction to Information Retrieval

Not a win-win-win: Violation of trademarks

=Example: geico
=During part of 2005: The search term “geico” on Google was
bought by competitors.

=Geico lost this case in the United States.
=L ouis Vuitton lost similar case in Europe.
=See http://google.com/tm complaint.html

=|t’s potentially misleading to users to trigger an ad off of a
trademark if the user can’t buy the product on the site.

28
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SPAM

(SEARCH ENGINE OPTIMIZATION)

Introduction to Information Retrieval Kep. 19.2.2

The trouble with paid search ads

= |t costs money. What’s the alternative?

Search Engine Optimization (SEO):

= “Tuning” your web page to rank highly in the
algorithmic search results for select keywords

= Alternative to paying for placement
= Thus, intrinsically a marketing function
= Performed by companies, webmasters and
consultants (“Search engine optimizers”) for their
clients

= Some perfectly legitimate, some very shady

29
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Search engine optimization (Spam)

= Motives
= Commercial, political, religious, lobbies
= Promotion funded by advertising budget
= QOperators
= Contractors (Search Engine Optimizers) for lobbies, companies
= Web masters
= Hosting services
= Forums

= E.g., Web master world ( www.webmasterworld.com )
= Search engine specific tricks

= Discussions about academic papers ©

Introduction to Information Retrieval Kep. 19.2.2

H armAovVotepn popdn)

= OL UNXOVEG PWTNG YeVLAG Baoilovtav oAU oto tf/idf
= OLMPWTEG OTNV KOTATAEN LOTOCEALSAG Yl TO EpwTNUA maui
resort ATAV QUTEG TIOU TIEPLEIYAV TA MEPLOCOTEPA maui Kat
resort
= SEOs amdvtnoav pe mukvn emavaindn Twyv eMUAEYUEVWY
opwv
® T.X., maui resort maui resort maui resort

= Juxvad, ot emavoAAPeLg oto (6lo xpwpa pe background ting
LotooeAida
= Ot emavoAapBavopeVoL OpOL EUMALVAV OTO EUPETHPLO A0 crawlers
= AM\G Sev rjtav opatol amnd toug avBpwroug otoug browsers

ATTAN TTUKVOTNTO OpWV SEV
glvat aflomioto AN onua
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NoapaAdayeg «keyword stuffing»

a web page loaded with keywords in the meta tags
or in content of a web page (outdated)

= MapamAavntikd meta-tags, untepBoAikn emavainyn

= Hidden text with colors, position text behind the image,
style sheet tricks, etc.

Meta-Tags =
"... London hotels, hotel, holiday inn, hilton, discount,
booking, reservation, sex, mp3, britney spears, viagra, ..."

61
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Cloaking (Antokpun)

" Moapéxel SLaPOPETIKO TMEPLEXOUEVO avAAoya av ival
0 MNXOVLOUOG oTaxuoAoynong (search engine spider)
f o browser kamoLwou xpnotn

= DNS cloaking: Switch IP address. Impersonate

SPAM|
Is this a Search
Engine spider?
. Real
Cloaking Doc |

62
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AM\EC TEXVIKEC tapamAdvnong (spam)

= Doorway pages

= Pages optimized for a single keyword that re-direct to the real target page

= |f a visitor clicks through to a typical doorway page from a search engine
results page, redirected with a fast Meta refresh command to another page.

* Link spamming
= Mutual admiration societies, hidden links, awards — more
on these later
= Domain flooding: numerous domains that point or re-
direct to a target page

= Robots (bots)

= Fake query stream — rank checking programs
= “Curve-fit” ranking programs of search engines

= Millions of submissions via Add-Url

Introduction to Information Retrieval

The war against spam

= Quality signals - Prefer = Spam recognition by
authoritative pages based machine learning
on: = Training set based on known
. spam
= Votes from authors (linkage i . .
signals) = Family friendly filters
= Votes from users (usage signals) ® Linguistic analysis, general
L. L. classification techniques, etc.
= Policing of URL submissions « For images: flesh tone
= Anti robot test detectors, source text analysis,
= Limits on meta-keywords ete
mi - W . .. .
] y * Editorial intervention
= Robust link analysis « Blacklists
= |gnore statistically implausible = Top queries audited
linkage (or text) = Complaints addressed
= Use link analysis to detect = Suspect pattern detection

spammers (guilt by association)
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More on spam

= Web search engines have policies on SEO practices
they tolerate/block
= http://help.yahoo.com/help/us/ysearch/index.html
= http://www.google.com/intl/en/webmasters/
= Adversarial IR (AvtaywvVLoTIKH avAaKTnon
nAnpodopiag): the unending (technical) battle
between SEQ’s and web search engines

= Research http://airweb.cse.lehigh.edu/

Check out: Webmaster Tools (Google)

65
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SIZE OF THE WEB
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Molo eival To peyebog tou web ?

" Qfuata
= 3TNV MPOYHATIKOTNTA, 0 Web eival amnelpog
= Dynamic content, e.g., calendars
= Soft 404: www.yahoo.com/<anything> is a valid page

= Static web contains syntactic duplication, mostly due to
mirroring (~30%)
= Some servers are seldom connected
= Moo volaley;
= Media, and consequently the user
= IXeSLOOTEG HNXOVWVY
= Tnv moAwtikn crawl AVTiKTuTio 0TnV avAakAnon.

Introduction to Information Retrieval Kep. 19.5

TL UITOPOUE VO LLETPHOOUE;

To oXeTKO pEYEDOC TWV UNXavwy avalntnong

= The notion of a page being indexed is still reasonably well
defined.

= Already there are problems

= Document extension: e.g., engines index pages not yet crawled, by
indexing anchortext.

= Document restriction: All engines restrict what is indexed (first n
words, only relevant words, etc.)

= Multi-tier indexes (access only top-levels)
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New definition?

engines index.

same URL:

= The statically indexable web is whatever search

= |Qis whatever the 1Q tests measure.

= Different engines have different preferences

= max url depth, max count/host, anti-spam rules, priority rules, etc.

= Different engines index different things under the

= frames, meta-keywords, document restrictions, document extensions,

69

MéyeBoc pnxavwyv avalntnong

Each test involves: (i) Sampling (ii) Checking

Relative Size from Overlap

Given two engines A and B
1. Sample URLs randomly from A

2. Check if contained in B and vice versa

ANB (1/2) * Size A
ANB = (1/6) * Size B

(1/2)*Size A = (1/6)*Size B

Size A / Size B =
(L/6)/(1/2) = 1/3

70
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AewypatoAnyia (Sampling) URLs

[6avikn otpatnywkni: Mapnyaye eva tuxaio URL kot
€heye av mepllapPavete og kABe gupeTrplo.

B Problem: Random URLs are hard to find! Enough to
generate a random URL contained in a given Engine.

M Approach 1: Generate a random URL contained in a
given engine

B Suffices for the estimation of relative size

B Approach 2: Random walks / IP addresses

B |n theory: might give us a true estimate of the size of the web (as
opposed to just relative sizes of indexes)

71
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Statistical methods

= Approach 1
= Random queries
= Random searches
= Approach 2
= Random IP addresses
= Random walks

72
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Random URLs from random queries

= Generate random query: how?
. / Not an Englis
= Lexicon: 400,000+ wordsfrom a web crawl dictionary

= Conjunctive Queries: w, and w,
e.qg., vocalists AND rsi
= Get 100 result URLs from engine A

= Choose a random URL as the candidate to check for
presence in engine B

= This distribution induces a probability weight W(p) for each
page.

73
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Query Based Checking

= Strong Query to check whether an engine B has a
document D:

= Download D. Get list of words.
= Use 8 low frequency words as AND query to B
= Check if D is present in result set.

74
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Advantages & disadvantages

= Statistically sound under the induced weight.
= Biases induced by random query

® Query Bias: Favors content-rich pages in the language(s) of the lexicon
= Ranking Bias: Solution: Use conjunctive queries & fetch all
= Checking Bias: Duplicates, impoverished pages omitted

= Document or query restriction bias: engine might not deal properly
with 8 words conjunctive query

= Malicious Bias: Sabotage by engine

= Qperational Problems: Time-outs, failures, engine inconsistencies,
index modification.

75
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Random searches

= Choose random searches extracted from a local
query log [Lawrence & Giles 97] or build “random
searches” [Notess]
= Use only queries with small result sets.
= Count normalized URLs in result sets.
= Use ratio statistics

76
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Advantages & disadvantages

= Advantage

= Might be a better reflection of the human perception
of coverage

= |ssues
= Samples are correlated with source of log
= Duplicates

= Technical statistical problems (must have non-zero
results, ratio average not statistically sound)

77
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Random searches

= 575 & 1050 queries from the NEC Rl employee logs
= 6 Enginesin 1998, 11in 1999
* Implementation:

= Restricted to queries with < 600 results in total

= Counted URLs from each engine after verifying query
match

= Computed size ratio & overlap for individual queries

= Estimated index size ratio & overlap by averaging over all
queries

78
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Queries from Lawrence and Giles study

= adaptive access control = softmax activation function

= neighborhood preservation = bose multidimensional system
topographic theory

= hamiltonian structures = gamma mlp

= right linear grammar = dvi2pdf

= pulse width modulation neural = john oliensis

= unbalanced prior probabilities = rieke spikes exploring neural

= ranked assignment method = video watermarking

= internet explorer favourites = counterpropagation network
importing = fat shattering dimension

= karvel thornber = abelson amorphous computing

= Zililiu
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Random IP addresses

= Generate random IP addresses

* Find a web server at the given address
= |f there’s one

= Collect all pages from server
= From this, choose a page at random
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Random IP addresses

= HTTP requests to random IP addresses
= |gnored: empty or authorization required or excluded
= [Lawr99] Estimated 2.8 million IP addresses running
crawlable web servers (16 million total) from observing
2500 servers.
= QCLC using IP sampling found 8.7 M hosts in 2001
= Netcraft [Netc02] accessed 37.2 million hosts in July 2002
= [Lawr99] exhaustively crawled 2500 servers and
extrapolated
= Estimated size of the web to be 800 million pages

= Estimated use of metadata descriptors:

= Meta tags (keywords, description) in 34% of home pages, Dublin
core metadata in 0.3% 81
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Advantages & disadvantages

= Advantages
= Clean statistics
= Independent of crawling strategies

= Disadvantages
= Doesn’t deal with duplication
= Many hosts might share one IP, or not accept requests

= No guarantee all pages are linked to root page.
" E.g.: employee pages
= Power law for # pages/hosts generates bias towards sites with
few pages.

= But bias can be accurately quantified IF underlying distribution
understood

= Potentially influenced by spamming (multiple IP’s for same
server to avoid IP block)

82
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Tuxaiol MNepinatot (Random walks)

To 8LadikTuo WG Evag KATEUOUVOLEVOG
= ‘Evag tuxaiog mepinmatog o auto to ypado
= |ncludes various “jump” rules back to visited sites

= Does not get stuck in spider traps!
= Can follow all links!

= JuykAlvel o€ pLa katovoun otaBepng kataotoong (stationary
distribution)
= Must assume graph is finite and independent of the walk.
= Conditions are not satisfied (cookie crumbs, flooding)
= Time to convergence not really known
= Sample from stationary distribution of walk

= Use the “strong query” method to check coverage by SE
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Advantages & disadvantages

= Advantages
= “Statistically clean” method, at least in theory!

= Could work even for infinite web (assuming convergence)
under certain metrics.

= Disadvantages
= List of seeds is a problem.

= Practical approximation might not be valid.
= Non-uniform distribution

= Subject to link spamming

84
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Size of the web

Check out
http://www.worldwidewebsize.com/

85

Conclusions

= No sampling solution is perfect.
= Lots of new ideas ...
= ....but the problem is getting harder

= Quantitative studies are fascinating and a good
research problem
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DUPLICATE DETECTION

87
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Duplicate documents

= The web is full of duplicated content

= Strict duplicate detection = exact match
= Not as common

= But many, many cases of near duplicates

= E.g., last-modified date the only difference
between two copies of a page
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Duplicate/Near-Duplicate Detection

= Duplication: Exact match can be detected with
fingerprints
= Near-Duplication: Approximate match
= Overview
= Compute syntactic similarity with an edit-distance

measure
= Use similarity threshold to detect near-duplicates
= E.g., Similarity > 80% => Documents are “near duplicates”
= Not transitive though sometimes used transitively

89

Introduction to Information Retrieval Kep. 19.6

Computing Similarity

= Features:

= Segments of a document (natural or artificial breakpoints)
= Shingles (Word N-Grams)

= aroseisarose is arose -

a_rose_is_a
rose_is_a_rose
is_a_rose_is
a_rose_is_a
= Similarity Measure between two docs (= sets of shingles)
= Jaccard coefficient: Size_of Intersection / Size_of _Union

90
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Shingles + Set Intersection

= Computing exact set intersection of shingles
between all pairs of documents is
expensive/intractable

from each (a sketch)

Sketch A

Sketch A
Sketch B

= Approximate using a cleverly chosen subset of shingles

= Estimate (size_of intersection / size_of union)
based on a short sketch

Jaccard
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