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» Tiari xpeialouaare Avaktnon MAnpogopiwv (All);
e Tieivarn Al ?

* [lAonynon kai Avaktnon

*  MovréAa lNAonynong

» To Baagiké mpoLAnua All

* Avakrnon Agdouévwyv kai Avaktnon Anpogopiwv
o Juvdgela

* H Baoikn mpoaéyyion & apxITEKTOVIKN vog 2ATl
» All orov lNaykéouio 1ot

*  AAMeg Aeiroupyiegs Al

» loropikny Avadpoun

o SXETIKES [eployéc
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: MNaTi xpeialdpaoTte Al ?

« Ta va pmopoupe va ... Bpiokoule WUuAdous or’ ayupa
» 1600 euxpnaTog Ba ATav o 1aTdg XWpIg pnxaveg avalnTnong;
— O loTog repiéxel dioekatoppuplia oelideg (Google indexes 4.2
billions)
« O "ko6apog” mapayel epitrou 2 exabytes (290) véag TAnpogopiag
TO XpOvo, 90% Tng OTToIag Eival g Yn@lakn popen Kai e 50%
€TNOIA QUENON
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)): 10 TTPOPANpa Oev gival vEo

"There is a growing mountain of research... The investigator is
staggered by the findings and conclusions of thousands of other
workers - conclusions which he cannot find time to grasp, much
less remember. The summation of human experience is being
expanded at a prodigious rate and the means we use for threading
through the consequent maze to the momentarily important item is
the same that was used in the days of the square rigged ships."

V. Bush 1945
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Ti va givar n Al ?

YaHOO! (Google
grep
altgista“ aﬂ?"""q

CiteSeer.IST

Scientific Literature Digital Library
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Ti1va gival n Arll;

* MATWG o1 unxavég avalntnong ommwg 1o Google, Lycos ?
— ApPKETA ATTOTEAEOUATIKEG (O€ PEPIKA TTPAYUATA)
— AvayvwpPIiCIJES KOl YVWOTEG
— Epmopika emTuyxnuéveg (TOUAGXIOTOV JEPIKEG)

* Ti oupBaivel Ouwg TTiow atd TN oKnvA ;

* Muwg douAeuouv?

* [lwg ptTopouuE va Kpivoupe av SOUAEUOUV KOAQ;

* [lwg PTTOPOUYE VA TIG KAVOUUE TTIO0 OTTOTEAECHUATIKEG;

* [wg pITopoupe va TIG KAVOUUE va AEITOUPYOUV TTIO YPRYOPA;

* YTTapxel TitroTa mapatradvw atrd auto Tou BAETTOUPE OTOV |OTO;
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): Retrieval vs Browsing

Retrieval
Query
o —
string
é Information
need .
P Browsing
*Agv £XOUNE ETTEPWTNON
*pE OKOTTO | XWpPig OKOTTO
(egepedvnon)
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Dorg .
Types of Browsing
. [ ]
(1) Emitredo (flat)
— TIY. Ml AioTa eyypaowyv

(2) Odnyoupevo amré dopn (structure guided)

— Ymdapxel dopn (ouvnBwg IEpapyIKn)
— lMapadeiyuara

* n opydvwaon apxeiwv o€ pakéAoug
* 10 €UpeTApIO Tou Yahoo! A Tou ODP

— Aopun PtTopEi va UTTAPXEl KAl OTO ETTITTESO TWV
EYYPAPWV

» TTX abstract, section 1, ..., avagopég)

(CS-463, Information

Yannis Tzitzikas, U. of Crete, Spring

a




I‘_"

ety

LTI

Mapdadeiyua

Hotels
/ \
bySports byLocation
SeaSports WinterSports Islands Mainland
AN L] /N
Islands Mainland Mainland Crete

Pilio Olympus

Crel: Pilo / \ T / \ T

Pilio Olympus SeaSports SeaSports

WinterSports  WinterSports
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Op cpbty

2 ’
VivERS

Types of Browsing (ll)

* (3) Mn ypappiko keipevo (Hypertext)
— d1euBuvodpuevol auvdeapol (1r.X. HTML)
— OITTAAG KaTeUBuvaong

— typed links, etc. "'

* (4) AieTTiTredo Pn YPOUUIKO KEIPEVO
— Ta éyypaga Tagivopyouvtal o€ éva
€VVOIOAOYIKO OXNMa Kal atrd auTrjv TV
Tagivounan €TdyovTal ol CUVOEDEIG TOUG
— mx DOMENICUS

[Tzitzikas & Theodorakis, Hypertext'96]
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¢ To ouoTnua AounVvIKoG

AsgiToupyigg

» Subject catalog

Alphabetic lists

« Guided tours

« Query cards

« Schema-based generation of hyperlinks

Semantic Hypermedia
network structures
| run-time >
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Baon N'vwong

Aounvikog: Autoparn MNMapaywyn YTTepKEINEVOU ATTO

! et ‘
i = subject =
! E *lj/gmfﬂ Sie
| CPero> S w | :
d i i | \
; ; ! ! ! <Baroqug> <lmpressiosishi>
Q> | =
] I : : | e U Simle Ctass Lovel
e Bevirnceren drnsreiena s LRI R JOCAERERRTIE TR T PR P PI TP P ON
I | i W ! ST
i ' I e I pper Left
E Car50c Qar,ﬁ\ el Eortrsi -—- - = mstanceOf
— ———= attribute
1595 } i
Curators )
Painting title: “The Musicians”. Children
OilPainting created by |Caravaggio| This [OilPainting| has the title

on 1595, belonging to the style of[Baroquel.
The upper left part of the painting
represents a

“The Musicians” and has been

created by (Caravaggio
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AounVIKOG

LTI

MAeovekThpara dietritredou hypertext

* Autouaro diacuvdeon PBAcEl TTEPIEXOUEVOU

* AuvartotnTta TTOAAATTAWY TTAPOUCIACEWYV

o ZUVETTEIA, OKEPAIOTNTA OEDOUEVWV KOl CUVOEC WV
loxupn] YAwooa eTTepwTnOng

EUKOAN kal ypriyopn €lcaywyn Kal eVvPUEPWOT OTOIXEIWV
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To TutTIKO TTPORANUa TG Avaktnong MA.

Aedopuéva
— Mia ouAloyr atTd £yypaga pe Keipevo QuUOIKAG YAwooag D={d1,...,dn}
— Mia emepwTNON q £VOG XPOTN O€ HopPr) cupBoloaelpdg (string)
Zntouuevo

— 'Eva diaTeTayuEVO 0UVOAO aTro £yypaga TToU €ival ouva@n PE TV ETTEPWTNON

<d5,d2,d7,d9>
Document
corpus

z ’
Vivgas

1. Doc5
Rank
2. Doc2 anked
3. Doc7 Relevant
4 Doc9 documents
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(CS-463, Information

I‘_"

@): User Information Need
* [Mapddeiyua

tournament.

Epgaon otnv avadktnon rAnpo@opiag (0x1 dedouévwyv)
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— Find all docs containing information on college tennis teams which: (1) are
maintained by a USA university and (2) participate in the NCAA

Op cpbty
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VivERS

* Avaktnon Asdouévwv

Data vs Information Retrieval

— TT0Ia £YYPAQQa TTEPIEXOUV AUTES TIC AEEEIS |

— KaAd opiopévn onuaaioloyia (d€d0UEVWYV KAl ETTEPWTITEWY)
— éva AGBog avTiKeiueVO I00OUVAE JE aTTOTUXIO

* Avaktnon NAnpogopiag

* opBdTNTa (soundness), TTANpoTNTA (Completeness)
— Bpe¢ TANpoYopies OxETIKES ue aQuTO TO Béa

— n onuaagioloyia gival apkeTd xaAapn
— avoxn o€ MIKPA oQAaApaTa

* 2UoTtnua Avaktnong MAnpogopiag (ZAI) :

— Trapaydyel SIATagn Twv eyypaewy PAcEl TG CUVAPEING

— TTPOCTTOBE va epuNVEUTEl TO TTEPIEXOMEVO TWV EYYPAPWYV KAl ETTEPWTHTEWV
— n évoia Tn¢ ouvdaeeiag gival Kupiapyo ¢ATUa

a
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2uvaopela (Relevance)

* Agv UTTAPYXEI TUTTIKOG 0pIouOC ThG ouva@eiag !

* H ouvdgeia gival og peydAo BaBud UTTOKEIPEVIKI.

* ZUVOQEG EYYPOAPO PTTOPET VO ONUAIVEL:
— OTO OWOTO BEpa
emikaipo (timely)
€yKupo (atd agiétmaoTn Tnyn).
Ikavé va IKavoTToIRoEl TOUG OKOTToUg Tou XpRoTn (TN €mBuunTh XPron tng
avagnroupevng TAnpogopiag) (information need)
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vo): H Baoikn mpoogyyion All

&
¥iypast

*  OI TTI0 ETMTUXNUEVEG TTPOCEYYIOEIG EiVAl OI OCTATIOTIKEG

* [aTi Ox1 eTTECEPYQTia QUOIKAG YAWOOOG;

»  XeIpOVaKTIKA TTPOCdIOPIOUEVES ETTIKEQAAIDES (headings)
— e.g. Library of Congress headings, Dewey Decimal headings
— N XEIPOVAKTIKN eupeTnpiaon gival akpifn
— N XEIPOVAKTIKN eupeTnpiaon amaitei cupgwyvia (human agreement)
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[MAApeC keipevo => Opoug eupeTnpiou

[Does J " Gucng wrou indosin
Docs spacing stopwords groups stemming indexing

structure Full text ------m--mmmmmmmmmmsmmmeommeo oo *> Index terms
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Ta Baoika TuRuata evog 2Arll

NI

&
¥iypast

* Asaitoupyieg Keipévou (Text Operations) oxnuatiCouv TG AEEEIG
eupeTnpiou (tokens, index terms).
— Agaipeon AéEewv atrokAsiopou (Stopword removal), Stemming

+ Eupetnpiaon (Indexing) kataokeuddel €va eupetiplo (inverted
index) ue BeiKTEG aTTO TIG AEEEIG TTPOG TA £YYPAPO

* AvalAtnon (Searching) avaktd Ta £yypa@a TTou TTEPIEXOUV WIa
AEEN (TnNG eTePWTNONG) aTTd TO inverted index.

+ Kardaragn (Ranking) diaBabpilel 6Aa Ta avakTnuéva apyeia he
Bdoel pyia YETPIKN OUVAQEIQG.

« Aiemra@n (User Interface) dicuBuvel Tnv aAAnAetidpacn e 10
XpARoTn

* AsgiToupyieg eTrepwTnong (Query Operations) peraoxnuarifouv
TNV €TEPWTNON YIA BEATIWON TRG AVAKTNONG:
— EmékTaon emepwtnong xpnoiyoTroiwvTag évav Bnoaupd
— MeTtaoxnuoTiIopog eTEPWTNONG PE avAdPACT CUVAPEING
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H ApXITEKTOVIKN £vOg ZATl

______________________________ Text
r ¥ User <

Interface
user need Text

Text Operations

logical view logical view
R y Query Tndexing [¢ DB Manager
user feedback | Operations Module

query inverted file l

Ty — ,,

retrieved docs

Text
v

_ - Ranking Database
ranked docs
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%
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Avaclntnon otov loté (Web Search)

z A
LT

» Egappuoyn 1ng Al o¢ €yypaga HTML Tou loTou

*  Al0QopEc:
— Mpétrel va ouAAé§oupe Tn GuAAoyA KeEIpEVwY BlaoyifovTag
(crawling/spidering) Tov IoT0

— MrmopoUpue va aglotroinooupe NG doun TNG TAnpogopiag atnv HTML
(XML).
— Ta éyypaga TpoTToTToIoUVTal (XWPIG TTPOoEIdoTTOINGN)

— MrmopoUue va agiotroifooue Tn SOUA TWV CUVSETHWY Tou IoTOU.

CS-463, Information Yannis Tzitzikas, U. of Crete, Spring 22
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AAAa Task oxetika pe Tnv All

2 ’
LT

* Question answering (aTravinon EpWTNOEWV)

» Agents (filtering, routing)

+ Recommender systems

» Automatic clustering (autéuarn oyadoTtroinon)

» Cross-language retrieval

« Data and information mining (e¢6pugn dedopévwy Kai
TTANPOPOPIWV)

 Information integration (evvotroinon TTAnpogopiag)

+ Knowledge management (diaxeipion yvwong)

* Meta-search (multi-database searching) (uéTa-avalntnon)

* Summarization (autéuatn TEPIANWN)
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): EVOeIKTIKG 2uoThuaTa

* IR Systems
— Verity, Fulcrum, Excalibur, Eurospider
— Hummingbird, Documentum
— Inquery, Smart, Okapi, Lemur, Indri

» Web search and in-house systems
West, LEXIS/NEXIS, Dialog

Lycos, AltaVista, Excite, Yahoo, Google, Nothern Light, Teoma, HotBot,
Direct Hit, ...

Ask Jeeves
eLibrary, Inquira

CS-463, Information Yannis Tzitzikas, U. of Crete, Spring 25

If

A
loTopIKf) AvadpopH %’;ﬁ%\

* 1960-70’s:
— Initial exploration of text retrieval systems for “small” corpora of scientific
abstracts, and law and business documents.
— Development of the basic Boolean and vector-space models of retrieval.

— Prof. Salton and his students at Cornell University are the leading
researchers in the area.

« 1980’s:

— Large document database systems, many run by companies:
» Lexis-Nexis
» Dialog
 MEDLINE

CS-463, Information Yannis Tzitzikas, U. of Crete, Spring 26
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): loTopikr) Avadpopri (I1) %”;2

* 1990’s:
Searching FTPable documents on the Internet
* Archie
« WAIS
Searching the World Wide Web
* Lycos
* Yahoo
» Altavista
Organized Competitions
* NIST TREC
Recommender Systems
» Ringo
* Amazon
* NetPerceptions
Automated Text Categorization & Clustering

CS-463, Information Yannis Tzitzikas, U. of Crete, Spring
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loTopikr Avadpopn (111) S
2
« 2000’s
— Link analysis for Web Search
» Google
— Automated Information Extraction
* Whizbang
» Fetch
* Burning Glass
— Question Answering Mpiv Tov loTé n Al eBewpeito 6T €ixe aTEVO
+ TREC Q/A track edio epapuoyrg
— Multimedia IR

* Image, Video, Audio and music

Cross-LangLfage IR * OIKOUUEVIKA dEEAPEVR YVWONG
+ DARPA Tides o * eAeUBepPN (Kol PONVH) KaBOoAIKY TTpdoBacn
Document Summarization * éEAAEIWN KeVTPIKOU eAéyxou olvTagng

T KOAQ:

Metd tnv emvonon Tou Web autd dAAaée yia

CS-463, Information Yannis Tzitzikas, U. of Crete, Spring
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«loTopikr)» Avadpoun (1V)

e 2710 HEANOV
— Allkai context (n owoTrh amdvinon yia oéva £dw Kal Twpa)
— Emegepyaoia Quoikng yAwooag
— Evotroinon pe dAAeg TexvoAoyieg
— Karaveunuévn, etepoyevn All

CS-463, Information Yannis Tzitzikas, U. of Crete, Spring
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2 XETIKEG IepPIOXEC

Artificial
Intelligence

Databases [ Machine

Learning

Information Retrieval

Natural
Language
Processing

Library &
Information
Science

(CS-463, Information

Yannis Tzitzikas, U. of Crete, Spring
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Comparing IR to Databases

Databases IR

Data Structured Unstructured

Fields Defined (e.g. age, price) |No fields (other than text)
Queries Defined (e.g. SQL) Free text (natural

language), Boolean
Matching Exact (results are always | Imprecise (need to
«correct») measure effectiveness)

SS—{&()},‘Informmion Yannis Tzitzikas, U. of Crete, Spring
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Texvnt) Nonpoouvn (Artificial Intelligence)

2 A
Vivgas

* [Napadooiakda eoTiAlel OTNV

— mapdoTtaon yvwong (knolwedge representation) kai Tov
— OUuAoyiopo (reasoning).

* ®opuaAicpoi yia TTapdoTacn yvwong Kal ETTEPWTACEWV:
— First-order Predicate Logic
— Bayesian Networks

* H mpdogaTtn douAeid oe web ontologies kai intelligent information
agents Tnv @épvel o kovtd oTnv All

CS-463, Information Yannis Tzitzikas, U. of Crete, Spring
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): Mnxavik M&8énon (Machine Learning)

* EoTidlel otnv avaTiTuén UTTOAOYIOTIKWY CUCTNHATWY TTOU
BeATiwvouy TIG £MOOCEIG TOUG PE TO XPOVO (QgIOTTOIWVTAG
TTPWOUCTEPN EPTTEIPIQ)

» Emtnpouuevn Mdabnon (Supervised learning)
— Autépartn Tagivounon apadelypdtwy Bdoel ydbnong atré labeled training
examples

* Mn-Emrtnpoupevn MdaBnon (Unsupervised learning)

— Autépartn opadotroinon unlabeled examples o€ onuavTikég opddeg (into
meaningful groups).

CS-463, Information Yannis Tzitzikas, U. of Crete, Spring
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Mnxavikry Maenon:IR Directions

) A
VivERS

* Ta&vounon Keipévou (Text Categorization)
— Autéparn igpapyikr Tagivéunon (hierarchical classification, e.g.Yahoo).
— Mpoocapudaiyo @IATpdpioua/routing/cuctacn(recommending).
— AutépaTto QIATpApIoua spam.

* Ouadotroinon Keipévwy (Text Clustering)
— OpadoTroinon Twv ammoTeEAETUATWY TNG avalnTnong
— AutopaTtog oxnuatiopog iepapxiwv (Yahoo).

» Learning for Information Extraction
» Text Mining

CS-463, Information Yannis Tzitzikas, U. of Crete, Spring
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. ETreCepyacia Puoikng Nwooag
a=-  Natural Language Processing

* [lapadooiakd €oTIAlEl TRV
— OUVTOKTIKR (syntactic),
— onuaocioloyikn (semantic) kai
— pragmatic
avadAuon TNG QUOIKNAG YAWOOOG Kal odIAiag

* H avdAuon Tou ouvTakTikoU (douf pdoewv) Kai TNG
onpacioAoyiag Ba uTTopouce va emMTPEWE! TRV AVAKTNON Yéow
vonuarog, avti AéEewv.

CS-463, Information Yannis Tzitzikas, U. of Crete, Spring 35

Etmrecepyacia Quoikic Nwaooag (I1)

z A
LT

* |R Directions:

— MéBodol yia aTrToca@rvion ToU VORUATOG TwV SIPOPOUHEVWV AEEEwV BAOEl
TwWV oup@palopévwy (word sense disambiguation).

— MéBodoIl avayvwpiong CUYKEKPINEVWY TUNUATWY TTANPOQOpIag Ot £va
£yypago (information extraction).

— Mé£Bodol atrdvTnong ETTEPWTATEWY QUOIKNG YAWCOAGS atrd GUAAOYEG
KEINEVOU

CS-463, Information Yannis Tzitzikas, U. of Crete, Spring 36
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Library and Information Science

» Focused on the human user aspects of information retrieval
(human-computer interaction, user interface, visualization).

» Concerned with effective categorization of human knowledge.

» Concerned with citation analysis and bibliometrics (structure of
information).

» Recent work on digital libraries brings it closer to CS & IR.

CS-463, Information Yannis Tzitzikas, U. of Crete, Spring
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