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State of the art.....

» Google became the all dominating empire.

» and: we even don‘t know much of how it works!



PageRank

« PAGE, BRIN, 1998
« evaluation regardless of the contents of the web page

« based solely on its location in the web graph
.. the basis of the success of

+ Parameters: GO\ ‘ 8L

u a node in the web graph
d;* out degree of a node i

W1, Wa, ....,W nodes pointing to u

N normalization constant, <1
PR(u) page rank of page u

« PageRank is given by

PR(w;) PR(w,) PR(Wk)]

PR(u)=(l—n)+n-( dl + n » dk



An example: Harry.

M Posteingang - herwig.unc :‘,'_ Xpossible | Connection St x m Harry - Google-Suche
€ C # 0 https//www.google.coth/search?q=Harry&oq=Harry&aqs=chrome.69i5 3¢ i
' Apps M gMail [f Schlagzeilen - SPIEG.. 0 Bild.de <  commernzbanking » [ Weitere Lesezeicht

Go 8[6 Harry

Web Bilder Maps News Videos Mehr = Suchoptionen
Ungeféahr 163.000.000 Ergebnisse (0,62 Sekunden)
Harry - Wikipedia

de.wikipedia.org/wiki/Harry ~
Der Name stammt aus dem mittelalterlichen Englisch und ist eine Koseform von Henry
bzw. Heinrich. Heutzutage wird Harry auch als Kurzform von Harald oder

Harry of Wales — Wikipedia

de.wikipedia.org/wikiHarry_of Wales ~

HRH Prince Henry Charles Albert David of Wales (* 15. September 1984 in London)
(genannt Prince Harry; deutsch Prinz Harry von Wales) ist Captain des

Leben - Kanigliche Pflichten - Orden und Ehrenzeichen - Vorfahren

Harry Potter - Wikipedia
de.wikipedia.org/wikiHarry_Potter

Harry Potter ist eine populare Romanreihe der englischen Schriftstellerin Joanne K
Rowling. Erzahlt wird die Geschichte des Titelhelden Harry James Potter

Harry James — Wikipedia

de wikipedia.orgiwikiHarry James ~

Harry Haag James (* 15. Marz 1916 in Albany; 1 5. Juli 1963 in Las Vegas, Nevada) war
ein amerikanischer Jazztrompeter und Bandleader der Swing-Ara



Communication Networks

Research focus Welcers

» Our Approach to look at
communication networks:

¢ User behavior

e

K

- Consider the mutual influences between content, users and user
activities as well as network with its parameters and configuration



Alternatives: GNUTELLA-Query/QueryHit/GET
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Query xx.mp3 — E
Query hit: B ——
Query hit: C  ——
Query hit: D B
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Alternatives: Freenet and its Search [Hongoy

= agraph structure actively evolves over time

> new links form between nodes

» files migrate through the network
—adaptive routing
—most requested content is found fast [Abere02]



A dimension problem...
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Billions of Web documents d
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Motivation: a first task formulation

» 80% of all information in the WWW is given in a textual form!

- big challenge to filter relevant information

- usually 2-3 keywords are a weak description of what
the users are looking for

- the typically received 10000+ search result overload
the user and normally only the first 30 results are
considered

> 3 till 6 words may return more precise results but it

Is hard to find words with high selection rate

The task is to find out fastly what the user
Is looking for and support him in this process.



Librarians: refining the task determination

are active intermediaries
between users and resources

v Provision, archiving and maintenance of
information in many formats

v Referring patron

v Researcher for special topics

v" Managing access in an efficient manner
—> pathfinder, bibliographies, suggestions

v information literacy i.e. "... the ability to
know when there is a need for information,
to be able to identify, locate, evaluate, and
effectively use that information for the issue
or problem at hand.”
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What we can do: The local librarian...




Locality

and

Local Agent

Feedbac
. Local Mining WWW
Evaluation ‘ Algorithm ' '_—
1)Query E——2 | | "Google
) __._Matching TheIntemet (=) Go )3[6
@ 2) Localsearchwords ™" o e -
User == 3)Results ' ; '

Local Agent
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Another example: “christmas tree*

L1 What does Google offer?

GO gle christmas tree “

christmas tree shop
christmas tree stand
christmas tree farm

christmas tree lights

v christmas tree P
Press Enter to search. christmas tree 0
christmas tree shop Vaorschlige

christmas tree decorations
christmas tree stand

m

christmas tree farm
christmas tree lights
christrmas tree skirt

christmas tree pictures
christmas tree toppers

christmas tree sale -
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So whats about “christmas tree*

This of course:

But also this:

An assembly of control valves, fittings, pressure
gauges and pipes at the top of a well to control
the flow of oil and gas after the well has been
drilled and completed.

- Looks like a decorated christmas tree
(with some imagination).
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Motivation / Problem statement 1. Disambiguation

» Disambiguation (also called word sense disambiguation or text
disambiguation) is the act of interpreting an author's intended
use of a word that has multiple meanings or spellings.

» Word sense disambiguation (WSD) is the task of selecting the
appropriate senses of a word in a given context.

- e.g. mouse (animal, comp.) cube (maths, car)
christmas tree (biol, oil), Harry (sev.names)
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Pictures

» Already in 1911 the expression
"Use a picture. It's worth a thousand words."
appears in a newspaper article by Arthur Brisbane discussing
journalism and publicity.

» The roots of that phrase are even older and have been
expressed by earlier writers.

» The Russian writer Ivan Turgenev wrote (in Fathers and Sons in
1862), "A picture shows me at a glance what it takes dozens of
pages of a book to expound.”
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Example: Harry

Search for Images: Hary

Image Results for: Harry

[ Select/deselect all images for analysis ]

Barry

Potter ‘)‘-,‘_* X

Tie & ‘aw) ™
Glasses > e

"I Search for more similar images ["|Use keyword translation

[ Search with selected images ]
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Result of text analysis

Select extracted keywords
from your document (7):

VIHarry
V! Potter
¥Ibook

I film

[ review

[ series
Clworld

[l cover

[ movie

[ school
[wand
[fan

[l deathly
[l Hermione
[fiiend
[IRon

[ magic
[video
Cwizardry
[Voldemort

Selected search words:

Harry Potter book film

Ungefahr 24.400.000 Ergebnisse (0,58 Sekunden)

Harry Potter Film Wizardry: Brian Sibley: 9780061997815:

g Product Description Immerse yourself in the warld of the spectacular Harry
Potter film series. Leam why Yule Ball ice sculptures never melt, where
Galleons, ...
www.amazon.com/Harry-Potter-Wizardry-Brian.. /0061997811

S 4 Harry Potter-Inspired Film Series

o/F | Sep 12, 2013 ... Expanding their longterm, lucrative partnership on the Harry
Potter franchise, Warner Bros and author J K. Rowling are putting a new film
SEMies ...

v deadline com/... fwamer-bros--k-rawling-team-for-new-harry-potter- inspired
film-series/

Harry Potter (film series) - Wikipedia, the free encyclopedia

The Harry Potter film series is a British-American feature film series based on
the Harry Potter novels by author J. K. Rowling. The series is distributed by
Warner ...

en.wikipedia.orgwiki/Harry Potter (film_series)

Guge

Custom Search

Google-Anzeigen

Filme schauen

www.watchever.de/Filme
Die Onling-Flatrate fir Filme.
Jetzt 30 Tage kostenlos testen!

WATCHEVER®  WATCHEVER®
auf dem iPad  auf Apple TV
Filme sofort Serien sofort
angucken gucken
WATCHEVER®  Breaking Bad -
auf deinem PC  Das Finale

Harry Potter Film Book
www.amazon.de/

Niedrige Preise, Riesen-Auswahl
und kostenlose Lieferung ab nur
20 EUR

1.074 Bewertungen fir
amazon.de
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Systematic presentation of search results
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User based evaluation of search results

I Posteingang - herwig.ung % 1 Y Xpossible | Connection St x | B Harry - Google-Suche  x

L C A B httpsy//www.google.coth/search?q=Harry&oq=Harry&ags=chrome.69i57¢ 3

f Apps M gMail [§ Schlagzeilen - SPIEG.. 0 Bild.de « commembanking » [ Weitere Lesezeich

Google  Hany g a |
Web Bilder Maps News Videos Mehr = Suchoptionen

Ungefahr 163.000.000 Ergebnisse (0,62 Sekunden)

Harry - Wikipedia

de.wikipedia.org/wikiHarry v

Der Name stammt aus dem mittelalterlichen Englisch und ist eine Koseform von Henry
bzw. Heinrich. Heutzutage wird Harry auch als Kurzform von Harald oder

v

Harry of Wales - Wikipedia

de.wikipedia.org/wikiHarry_of Wales ~

HRH Prince Henry Charles Albert David of Wales (* 15. September 1984 in London)
W\

(genannt Prince Harry; deutsch Prinz Harry von Wales) ist Captain des
Leben - Kanigliche Pflichten - Orden und Ehrenzeichen - Vorfahren

S©RT Harry Potter - Wikipedia

de.wikipedia.org/wikiHarry_Potter ~
Harry Potter ist eine populare Romanreihe der englischen Schriftstellenn Joanne K
Rowling. Erzahlt wird die Geschichte des Titelhelden Harry James Potter

v

Harry James — Wikipedia

de.wikipedia.org/wiki/Harry James ~

Harry Haag James (* 15. Marz 1916 in Albany; T 5. Juli 1983 in Las Vegas, Nevada) war
ein amerikanischer Jazztrompeter und Bandleader der Swing-Ara
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Motivation / Problem statement 2

» Searching the WWW...

- Manual query formulation is a

tedious and error-prone task

So why not let the
computer read and find
useful web documents

for you?

21



Documents as queries

Concept:

» Use documents as the only initial
search parameter while browsing

» Technically:
= extract web (DocAnalyser) or local document's
(FxXResearcher) main topics
= search for topical sources (important inherent,
influential aspects / basics)
= use them as search words (query terms)

> Find similar and related content or track topics
In real time (on-line) or when the user is off-line

22



Try out DocAnalyser for yourself at www.docanalyser.de!

DocAnalyser - Find Similar and Related Web Documents

What is DocAnalyser?

DochAnalyser is a new service that offers you nowvel way to search for similar and related web
documents and to track topics without the need to enter search queries manually. You just need
to provide a web content to be analysed. Docfnalyser then extracts its main topics and their sources
{important inherent, influential aspects / basics) and uses them as search words.

Installing DocAnalyser

bookmarklets to your bookmarks toolbar of your favourite web browser:

w W Dream - Wikipedia, the free encyclopedia | +

DocAnalyser (Alpha)
Select axtracted keywords from Salected search words:
your decument (7); dream sheap theory brain | Search | Googhe™
#I dream = Teares
4 sleap
¥ theory Ingerans 1,450 000 Ergebaisse (0 rHlen
4| lerain
memory ¥ Dream - Wikipedia,_the free encyelopadia 5
Zhang assumes thal dunng REM slesp e unconscious pan of a brain s busy Art of Sleap & Dream
o - processing he procedural ... werw sleepanddream.def
i e wkipédia arginkiDream Ihr Partrer fur Matratzen & Betten
REM skeep = im Hurth! Der Weg lohnt sich;
I wemburger Str. 82 - 86, Hirth
bt Sl V¥ny Do We Sleep? Modom Theories of Slsep e s s
mand Jdui 28, 2013 ... A guide o REM sieep cycies, the human brain, and key .n\nrahr'll AT
night theornies of sleep - vital .. Most of your realy vivid dreams happen suring REM
furstion '_'“p . PP f— Tasche Sleep Dream
v wastidol-lucid-dreaming comiwiny.do.we.sheep mirm = = =
study L warw fashionette de/Sleep- Dream

In order to be able to use Docmnalyser, please drag and drop one or both of the following

Bookmarklet 1: | I =ldi - sl ii-11 .4 (analyse currently shown/selected web content)

é @ en.wikipedia.org/wiki/Dream

IE'J Meistbesucht :: Erste Schrittel[:j Analyse this contentl

bookmarklet: Analyse this content

Bookmarklet 2: [ 0= A ilol == sl ealgia=1114 (analyse another web content)

Remark: The following bookmarklet should only be used when analysis errors occur using the first
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A new concept...




Decentralised search engines (see also YaCy and Faroo)

WwWw
Pages

+

Webserver
Im Internet

+
P2P-Level

NEW
SYSTEM
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The librarian of the web

Empty bookshelf

',’IJ‘% ( LWL ...growth process...

) ...full shelf ®

} \5 “\
§ \

Catalogue or
Order algorithm




Document centroids

« words = mass point
The physical analogon: » distance vector = distance in co-occ. graph

-> the centre of mass _ _ o
—> e.g. school is the centroid of a document containing

classroom, students, teacher but also computer

classroom

class

teachers

B o y
= connect Q’ead)
= 2 - < \\ B
(live) )
¢ /

taik free

dont students

vld eo

"y world — \ ~
which G £A ~
: tra'iﬁing
computer 2

(booi(‘]

- The centroid of a document is the term with
the minimal average distance to all words of
the respective document in the co-occ. graph.
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Properties of centroids

| Title of Wikipedia Article || Centroid Term |
Tay-Sachs disease mutation
Pythagoras Pythagoras v' The centroid can be a word, which
Canberra Canberra ] ) )
Eye (cyclone) storm IS not contained in any of the
Blade Runner Ridley Scott documents.
CPU cache cache miss
Rembrandt Louvre o ]
Common Unix Printing System filter v Often, genefahsmg terms will be
Psychology psychology found.
Universe shape
Mass media database )
Stroke blood v Theoretically, a document may
Mark Twain tale have more than one centroid.
Ludwig van Beethoven violin
Oxyrhynchus papyrus .
Milk dairy centroids in the co-occurrence
__Health fitness graph can be used to define the
Tourette syndrome tic LA
Malaria disease
Fiberglass fiber v .
: : Even to short queries may
Continent continent . .
United States Congress Senate a centroid term may be aSSlgned-
Turquoise turquoise
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Properties of centroids

v" The centroid can be a word, which
IS not contained in any of the
documents.

Reference Article: "Abgas-Skandal - Schummel-Motor steckt auch in
Audi A4 und A6"

0,3

v’ Often, generalising terms will be
0zs found.

=
Pt

sy v Theoretically, a document may
' have more than one centroid.

Similarity

=)
[
W

AN
005 | | ||||| |||| || I|| |||||I|

|I|||||| v The di_star_me of two document
centroids in the co-occurrence

graph can be used to define the

et e similarity of the documents.

Document Rank according to Cosine Similarity

v' Even to short queries may
a centroid term may be assigned.
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Building a self-specialising hierarchy

Rules of the game

<f>

Eg\;gfg“”ence graph v If alevel is full, the local

co-occ. graph is partitioned.

v' Document links are given to one
node of the lower level depending
on the location of its centroids.
(some words of a document may
be in the other partition, however)

v' The upper levels remain as a
chunky classification of new
arriving documents or queries
which are later refined

v" The co-occ. graph in the lower
level will be refined by documents
assigned to the respective node

Refined .
Co-occ. graph v" In case the next node is full,
the game is repeated in a
Co-occurrence graph successive manner.

Level 1
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Document evaluation

- User access add air to a thought swim
bladder attached to every document

Qﬁme let air leak from the bladder :)

Swim Llar.“ir— mU!L\ES
relox. Gets bigyer
Fish is lighter , ¢Jeat s

Blodder muscles H_!Lf.nn
,gets smediery (loats

less until fish havers
wa@iahkiess
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Traffic Balancing

(sub-) root nodes overloaded

Second search

@ entry point

Traffic balancing
mechanism

Management
of the copies

Rules of the game

v Parts of the tree-like structure
may be on demand dynamical
copied and share load

v Entry points on different levels
may be established from
different stakeholders

v’ Traffic may be adapted to load

v Possibly established copies of
instances must be kept
consistent
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Summary and Outlook. A first idea...

. of a fully decentralised

search engine.

\- -Praf Dr Ing habll Herwig Ungeri
HerW|g Unger@gmail.com

-1 No more copying of the LINE: hu2106

whole WWW
1 100% actual information

1 As fast as google

-1 New services

- New interfaces

1 No more NSA



