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* AIDOKTIKEG HOVADEG: 4

* [lpoaTtraitoupeva
— HY240 - Aopég Aedopévwy

« EBRdopadiaio MNpdypauua :
— AlaAégeig: Tetdptn 5-7 ko MNapaokeur) 5-7 otnv aibouca B211
— O®povriothpla: Acutépa 5-7 oTtnv aiBouca B211
* (Ba oTtéAveTal email TTpiv atrd KABE QPOVTIOTHPIO)
* [lapakoAoubnon
— Avapevouevn aAAd X1 UTTOXPEWTIKI
— H evepyn cupgpeToxX 01O HABNUa Ba AngBei BeTIKA UTTOWN
* [pagreite (onuepa) otn AioTa hy463-1list
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[TpOOWTTIKO

e AIDACKWV:

MNavvng TdiT¢Ikag

tzitzik (at) csd.uoc.gr

Mpageio: M107 (TnA. 393 521)

0Opeg ypageiou: TTpIv TIG DIAAEEEIS (TeTapTn , Napaokeur) 4-5)

« BonOoi:

BaoiAeiadng MNwpyog  (gvasil)

BeAeypdkng Anuntpng (velegrak)
Matraddkog MNavayiwTtng (papadako)
YT1reuBuvol yia:

* /Auon kal BaBuoAdynon aokNnoewv

» ETmiBAeyn epyaoiwv

» ®povTioThpIa

* ATTAvVTNON €EPWTNOEWV
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loTOOEAIDO HaBMATOC

« www.csd.uoc.gr/~hy463

TeAeuTaieg AvakoIVWOEIG

Mepiypa@r) MadripaTog - AIdakTéa "YAN

Mpoypaupa AIoOAECEWY

Alapaveieg AloAéCewy, MNMpdypaupa MeAETNG

Aoknoeig, Auoeig, BabuoAoyieg

"YAN MaBruatog

2UVOEOUOUG O0€ OUUTTANPWHATIKO OIOAKTIKO UAIKO (BIBAiIa, GpBpa, OXETIKESG
OIOQUKTIOKEG TTUAEG, avaAoya pabnuara o€ aAAa lMNMav/pia, KATT).
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AI0AKTIKO "YAIKO ode o

\Information

Retriev_a_l
» Kupio BipAio SR\
— Modern Information Retrieval, by Baeza-Yates and =
Ribeiro-Neto

« [1pooBeta BiBAia kal Epeuvnrikad ApBpa

— Ba avapTtwvTal oTnV IoToo€Aida (ndn uttdpyxouv KATToIA)

« QwToTUTTiEC KEQAAQiWY aTTO TO KUPIO BIBAIO
— ouvevvonBeite Pe Toug fonboug
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2 £IpEC AOKNOEWY

¢ 2KOTTOG:

— n Katavonaon Kal PITEdWON TNG UANG, KAl N CUVEXNG ETTAQPN PE TO HABNUQ
Katda T JIAPKEIQ TOU ECANNVOU

* Oa doBouv 4 1 5 oeIpEC AOKNTEWV
— 1. AGlIoAGynon TNG ATTOTEAECUATIKOTNTAG TNG AVAKTNONG
— 2. MovTtéAa avaktnong
— 3. Opydvwaon eupeTnpiwy yia £yypaga
— 4. Kartaveunuévn avaktnon mAnpogeopiwv
- 5.

* Bdapoc: 20% Tou TEAIKOU BaBuou
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[Tp6000C

* To av Ba gival UTTOXPEWTIKN I TTPOAIPETIKN Ba e€apTnOti amd TNV
OUMMETOXN 00C OTO HABnua.
» Atia: 20% TeAIkoU Babuou
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Epyaaoia (project) rou 2005

O¢ua:
— YAoTtroinon evog 2uoTtiuaTtog Avaktnong MNMAnpo@opiwyv pe yeudoavadpaon
ouvageelag (pseudo relevance feedback)

Xpovodiaypauua

— 'Evapgn: 1 AmrpiAn

— [épag: Méoa Man

Opadeg 2 atopwy
YAoTtroinon o€ Java

Bdapocg: 30% TeAikou Babuou
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Epyaaoia (project) tou 2006: ... GRoogle2006

* AVATITUEN JIa uNXavig avadrntnong yia ToV TTayKOOMIO I0TO.
* Kdabe ouada 6a avaAapel pévo KATToIa UTTOCUCTAPATA AUTAG TNG
Hnxavng.
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Epyaaoia (project) tou 2007: ... GRoogle2007?

« ETmékTaon Kai BEATiWaON TwV AEITOUPYIKWY JOVADdWY TOU
Groogle2006
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BaBuoAoynon

* TeAik6g BaBuoédg
— Tehikég = 20% Aoknoeig + 30% Epyacia + 20% Mpdodog + 30%TeAMKAES

* [a va TepdoeTe TO PABNUa XPeIAleoTE
— Tehik6g>5 AND TeAkAEE >4

« 2nueiwoelg aotnv MNpododo/TeAikn E¢ETaon:
— EgEtaon mpoddou: KAEIoTES (UAAAOV)
— Tehikn €&€taon: AvoIxTEG
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EvTipotnTa

*  AvTiypa®n 11 GAAEC HOPPEC KAOTTNG Ba anudavouv auTéuaTta
ATToTUXiO OTO NABNUa

* 2UMBOUAEG
— PNV avTIiypAQeETE 1) DIVETE TIG EpyaTieg oag o€ GAAOUG
— TTPOCTATEWTE TA APXEIQ KAl TA £YYPAPA 0OG
— TTAVTA VO ava@EPETE TIG TTNYEC oag (GToua, BiIBAia, Web)
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Avaktnon MNAnpogopiwyv (Information Retrieval):
To TUTTIKO TTPORANUa

£= ﬁ‘cﬂ*}?gle
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Avaktnon MNAnpogopiwyv (Information Retrieval):
To TUTTIKO TTPORANUa

Aedopéva NMpoARuaTog

— Mia ouAloyn atrd éyypaga e Keievo QUOIKAS YAwooag D={d1,...,dn}

— Mia eTeEPWTNON q VOGS XPNOTN O€ JOP@r cUUBOAOCEIPAG (string)
ZnToUuEVO

— ‘Eva diateTayuévo ouvoAo atTo £yypaga TTou €ival guvag@n JE TNV ETTEPWTNON

<d5,d2,d7,d9>
Document
corpus

Query
String

1. Doc5 Ranked
2. Doc2
« 3. Doc? Relevant
4 Doc9 documents
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[Mepiypapny Mabnuartog

2 KETTTIKO:

Ta 2vorjuata  Avaxtnone  Ilinpogopiv  (Information Retrieval
systems) emtpémovy v Tpdofoon o€ HEYEAOVS OYKOVG TANPOPOPLDV
amodnkevuévov e ™ Hopen KewéVov, pwvhg, video, | oe ocvuvlen
Hopon Onwg lotooeiioeg.

YKOTOS TV GLGTNUATOV OVTOV €ival 1 GvVAKTNON UOVO EKEIVOV TV
eYYPAQV Tov gival guvaeen e avtd mov avaintel o ypnommc. ' va to
EMTUYOVV TPEMEL VO OVIIUETOTICOVY TNV afefarotnta ®¢ mpog 10 TL
Tpaypatikd avalntet o yprotng Kot moto to BERa evog eyypapov.

2 KOTTOG TOU JaBruaTog

Ewcaywyn oty meploy] T@V GUGTNUAT®V OVAKTNGNG TATNPOPOPLOV KoL
e€étaomn TV Gewpntikmy Kol Tpoktik@y {NTNUATOV Tov oyetilovtal ue
TNV 6106, VAOTTOINGT Kol 0E10AOYNOT TETOLMV CUGTNUATOV.
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2.TOXOIl TOU JaBruaTog

* Metd 10 TTEPAG AQUTOU TOU PABNUATOC TTPETTEN VA

— EXETE KATavonoel TN BewpnTiKA BACN TWV KABIEPWHEVWY HOVTEAWV
avaktnong (Boolean, Vector Space, Probabilistic, Logical Models),

— EXETE KATAVONOEI TEXVIKEG TTAPAOTAONG KAl AVAKTNONG EYYPAPWYV, EIKOVWV,
OMIAIaG, KATT,

— €XETE NABEI va UAOTTOIEITE KAl va agIOAOYEITE €va cUOTNPA AvAKTNONG
TTANPOPOPIWYV,

— VA €XETE KATAVONOEI TOUG KABIEPWHEVOUG TPOTTOUG EUPETNPIOCNS Kl
avaktnong Tou lNaykoéouiou loTou,

— VA EXETE YVWpPIoEl TToIKIAoug aAyopIBuoug Kal CuoTHPATA.
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Eicaywynry otnv Avaktnon NAnpogopiwv
A1dpBpwon

» [iari xpeialouaore Avakrnon lNMAnpogopiwyv (Arl);

* Ti¢ivar n Avakrnon FAnpogopiwv;

» Avakrtnon, Ainénon, lNMAorynon

*  MovréAa lNAonynong

* To Baoikd mpoLBAnua otnv Avakrtnon lNAnpogopiwv

» Avaktnon Acdouévwy évavr Avakrtnon FNAnpogopiwv

s 2Uuvageia

* H Baaoikn mpocéyyion & QpxXITEKTOVIKN EVOS 2U0TNUATo¢ AvakTnong
lMAnpogopiwv (ZAl1)

* Avdakrnon lNAnpogopiwv arov lNaykoouio 1016

*  AMeg Asiroupyieg evog 2AT

* loropikn Avadpoun

o 2XeTIKEC [eploxéC
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[aTi xpeialouaoTe Al 7?2

- TMa va yropolpe va ... Bpiokouus WUAAoug o1’ ayupa
» 1600 suxpnoro¢ Oa nrav o IoTo¢ xwpic unxavéc avalnTnong;
— O lo16¢ TrepIExel dloekaToupupia oeAideS (N pnxavr) Google £xel
EUPETNPIACEI TTEPITTOU 8 DICEKATOMMUPIA OEAIDEC)
« O "k6ouo¢” Tapdyel repitrou 2 exabytes (299) véag TTAnpo@opiag
T0 XpOvo, 90% Tng oTroiag gival oe yn@iakr pop®r kal ue 50%
ETACIO aU¢non
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To TTpoBANua dev gival véEo

"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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To TpoBAnua €ival ocNUAVTIKO KAl ETTIKAIPO
(Epnuepida: To BHMA 22/1/2006)

‘Méoa o€ HOAIG ETTTG XPOVIA PIO TTAYKOOMIA QUTOKPATOPIO £CATTAWONKE.
Ox1 dev €xel oTpaTd Kal TTAOIA.
Eival yia e¢ouaia tng yvwong: n heyaAuTepn unxavr dIUAIoNG - yia TNV akpipeia -
TWV TTANPOPOPIWV TTOU KUKAOQPOPOoUV oTo AladikTuo.
Eival dwpedv kal TTpoo@Epel aTTAOXEPA TIG AyaBOoEPYOUG UTTNPETIEG TNG £V EIDEI
“KaBoAIKNG Kal aTToOTOAIKAG EKKANCIAG TNG yvwong’.
Kail 6TTwg KaBe TTaykOouIa eEKKANTia, €XEl Bnoaupioel.
Me dedopévn TNV KaxutToyia Pag yio KABE auToKPaTOPIKN £¢ouaia
Kal pe T @Bovepn BeBaidTnTa OTI ... “O0UdEV KAAOV QUIYES KOKOU”,
ag doupe TTola gival kal TTou 1o TTdel N Google”

CS463 - Information Retrieval Systems Yannis Tzitzikas, U. of Crete, Spring 2007
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To TpOBANUa gival onUAvTIKO Kal ETTIKAIPO
(¢wg kai o1 TTOAITIKOI dpyioav va acxoAoUvTal he autd)

* O mpdedpocg NS NaAAiag orjuave TTPOCKANTAPIO YIA YIO EUPWTTAIKY PnxavA
avalATnong Trou Ba atTéKPOUE TOV ayYAOOAEOVIKO TTONMITIOUIKG IUTTEPIAAIOUO.

+  E&nyyelle wg Baoikh potepaidTnTa TOoU Yia To 2006 10 Project Quaero
(“Epeuvw” ota AaTivika), Tnv uAotroinon dnAadr] HIag EUPWTTAIKAG MNXAVAG
avagntnong

— 30/8/2005: “Bpiokoéuaacre oTo éoov evOS TayKOOUIOU aviaywVIOLOU yId TEXVOAOYIKN
utrepoxn. 21n FaAdia, otnv Eupwrrn, diakuBeUeTal N autoKuplapxia uag.”

— 1/1/2006: “2nuepa xapaooeral N véa yewypagia NS yvwaons Kal Twv TTOAITIOUWV.
AUpio ekeivo tTou O¢v gival eupéaiuo oto AiadikTuo KIVOUVEUE! va gival aBéaro armro Tov
KOouo.”

* Project Quaero

— 2uveTtaipol: Thomson, France Telecom, Deutsche Telekom, CNRS, RWTH
(Aachen), INRIA, Bertelsmann, ...

— Oa emekTaBei n utdpyxouca unxavr Exalead

* autéuaTn yeTdepacn, Kataloyoypaenon, ...
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T1 va gival n All;

Etipeon 7] & Eopeon: 'Ofla ta apxeia M= E3
Apueio  EneEepyooia  MpoBodf  Enwoyéc Bohfsua
Elipecr) Tou: ElimEoT) | EnapEya
I j [@VDHB& ko BEan | Hpepopnvia tponanoincng I Lot NpoRWpHpEvoUD |
KAgigILo Edpeon Tdpo I
Tai i~ i .

[ Toipiaopa nedaw - kepakaiow Fom——— ks vz I j o |
[ Toipiocpa povo oidkknpoy ALy — i

Me To keipevo: I MNéo avaihtnon

Augpelnnon oTo: Ig = j Q

g t e p v Mo oupnspuing8ody ow unoparefion Avagitnan...
YaHOO!
- -
altavista

CiteSeer.IST <~

Scientific Literature Digital Library

CGoc )8[@" WWW.Vivisimo.com
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T1 va gival n All;

* MATTWG o1 pnxaveg avadntnong ommwg 1o Google, Lycos ?
— APKETA ATTOTEAEOUATIKEG (O€ MEPIKA TTPAYHATA)
— AvayvwpioIJEG KAl YVWOTEG
— EMTTOPIKA ETITUXNUEVES (TOUAGXIOTOV HEPIKEG)

* TioupBaivel OUWG TTiocw aTrd Tn oKNVA ;

* TMwg douAetouv?

* [Mwg ptTopoupE va Kpivoupe av SOUAEUOUV KOAQ;

* [MTwg YTTOPOUNE VA TIG KAVOUE TTIO ATTOTEAECHATIKEG;

* [MTwg YTTOPOUNE Va TIC KAVOUE VA AEITOUPYOUV TTIO YPRYOP;

o YTTApxel TitTrota TTapatravw atrd auTto TTou BAETTouuE oTov |oTO;
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Avaktnon (ad hoc retrieval):

— 2T100gpr) OUANOYN EYYPAPWY,
METABAANOUEVEG ETTEPWTAOEIC

DiATpapioua R AinBnon (Filtering):

— TTaBePA ETTEPWTNGT, PON VEWV KEINEVWV oradepry
— MpowiA XpRoTtn = ETrepwtnon 1mou N User

EKPPALE! TTIO YOVIPEC TTPOTIUACEIS { il y
— 'Ep@aon otn dnuioupyia/evnuépwan Tou

TTPOPIA
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DiIATpdpioua

User 2
Profile

Docs Filtered
for User 2

User 1 Docs for
Profile User 1
||- Documents Stream
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Avaktnon kai NAofynon
(Retrieval vs Browsing)
Retrieval
o —p
_ string
é Information
need .
P — Browsing O XPAOTNC BEV BIATUTTWVE
ETTEPWTNON

*[1A\orjynon Pe OKOTTO
XWPIGC OKOTTO

(e¢epeuvnon).

CS463 - Information Retrieval Systems Yannis Tzitzikas, U. of Crete, Spring 2007
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Tutrol IMAorynong
(Types of Browsing)

(1) Etritredo (flat)

— TTX. MIa AioTa eyypa@wyv

(2) Odnyoupevo atrd doun (structure guided)
— Ymrapxel doun (ouvhABwC IEpaPXIKA)
— lMapadeiypara
* N opydvwaon apxeiwv o€ QAKEAOUG
* TO gupeTApIo Tou Yahoo! A Tou ODP
— Aopun PTTOPEi va UTTAPXEI KOl OTO ETTITTEO0 TWV
EYypaQwv
 TTX abstract, section 1, ..., ava@opég)
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[TAoriynon odnyouuevn a1ro doun

Mapdadeiyua
Hotels
/
bySports byLocation
//// \\\\ // \\\\
SeaSports WinterSports Islands Mainland
Islands Mainland Mainland Crete Pilio Olympus
! N ] /N !
Crete Pilio Pilio Olympus SeaSports SeaSports WinterSports WinterSports
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Tutrol NMAonynonc (1)

* (3) Mn ypappikoé keipevo (Hypertext)
— OleuBuvopevol auvdeapol (tr.x. HTML)
— ouvdeopol dITTAAG KaTeuBuvong
— TUTTOI CUVOEOUWV (typed links)

* (4) AieTriTredo un YPAPMIKO KEIPEVO

— Ta éyypaga TagivopyouvTal o€ £va
EVVOIOAOYIKO OXAHa KAl a1TO QUTHV TNV
TagIvounon eTAYOVTal Ol CUVOECEIC TOUG

— Mapddeiyua: cuotnua DOMENICUS
[Tzitzikas & Theodorakis, Hypertext'96]
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AvakTtnon lNAnpogopiwv (Information Retrieval):
To TUTTIKO TTPORANUa

Aedopuéva

— Mia ouAloyn atrd éyypaga e Keievo QUOIKAS YAwooag D={d1,...,dn}

— Mia eTeEPWTNON q VOGS XPNOTN O€ JOP@r cUUBOAOCEIPAG (string)
ZnToUuEVO

— ‘Eva diateTayuévo ouvoAo atTo £yypaga TTou €ival guvag@n JE TNV ETTEPWTNON

<d5,d2,d7,d9>
Document
corpus

Query
String

1. Doc5 Ranked
B 2. Doc2
< 3. Doc? Relevant
4 Doc9 documents
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AvakTtnon lNAnpogopiwv (Information Retrieval):
MepIkEC TTAPAAAAYEC TOU TTPOPBARMATOC

@ corpus

2 r
g Ranked
< 3: D7 Relevant
4 D9 «documents»
|

Keipevo Quoikig yAwooag ‘Eyypa@a Keipévou
NoYIKN ékppaon (ME TEAEOTEG and, or, not) Ymrepkeigeva (1r.x. HTML)
Me TeAeaTéG eyyUTNTOG Aopnuéva éyypaga (11.X. XML)
[MoAupéoa MoAupéoa (eIkoveg, Rxol, video)
AopIKEG OUVONKEG (TT.X. EKQPAOCEIG Xquery)

CS463 - Information Retrieval Systems Yannis Tzitzikas, U. of Crete, Spring 2007
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[MAnpo@oplakEc Avaykec XprnoTtn
(User Information Need)

need

P —

* [Napadeiypa
— Find all docs containing information on college tennis teams which: (1) are
maintained by a USA university and (2) participate in the NCAA

tournament.

* ‘Epygpacn otnv avdktnon rAnpo@opiag (Ox1 0ed0ouEVWY)

CS463 - Information Retrieval Systems Yannis Tzitzikas, U. of Crete, Spring 2007
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AvakTtnon Asdopévwy évavT Avaktnon MNAnpogopiac
(Data versus Information Retrieval)

* Avaktnon AedopEvwy
— TTOIa £YYPaAQaA TTEPIEXOUV QUTEC TIC AEEEIC ;
— KaAd opiopévn onuacioloyia (d€d0UEVWV Kal ETTEPWTIOEWY)
— €éva AGBo¢ avTIKEINEVO I000UVAET e aTToTUXia
* 0pBOTNTA (soundness), TTANPOTATA (completeness)
» Avakrtnon [NAnpo@opiag
— BpeC TANPOQYOPIEC OXETIKES UE QUTO TO BEua
— n onuacioAoyia gival apkeTd XaAapn
— AVOYXR 0¢ UIKPA opAAuaTa

2uotnua Avaktnong MNAnpogopiag (2AIT) :
— TTPOCTIaBEI va EpUNVEUCEI TO TTEPIEXOUEVO TWV EYYPAPWYV KAl ETTEPWTACEWV

KAl va TTapAgel pia dIaTagn Twv eyypagwy Bacel Tou Babuou cuvageliag
TOUG JE TNV eTTEpwTNON. H évvoia tn¢ ouvageiag ival Kupiapxo CATNUA.

CS463 - Information Retrieval Systems Yannis Tzitzikas, U. of Crete, Spring 2007

2uvageia (Relevance)

 Agv UTTAPYXEI TUTTIKOC OPICUOC TNC ouva@Eeiac !

 H ouvaepela cival e yeyadAo BaBuO UTTOKEIMEVIKI.

* ZUVAQPEG EYYPAPO UTTOPEI VO ONUAIVEL:
— OTO OWOTO Bépa
— gmikaipo (timely)
— €yKupo (atrd agidémmaoTn TTnyn).
— IKavo va IKavoTToINoEl TOUG OKOTroUg Tou XPAoTn (Tn €mBuunTtA Xpron Tng
avalnrouuevng TAnpogopiag) (information need)
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H Baoik trpooéyyion All

* OI O EMTUXNUEVEG TTPOCEYYIOEIS EiVAl Ol OTATIOTIKEG

» [aTi OxI eTECEPYATia QUOIKNS YAWOOAGC;

»  XEIPOVAKTIKA TTPOCOIOPIOUEVES ETTIKEQAAIDEC (headings)
— e.g. Library of Congress headings, Dewey Decimal headings
— 1 XEIPOVOKTIKN EUPETNPIacN gival akpIpn
— I XEIPOVOKTIKI EUPETNPIACN aTTAITE CUPPWViIa (human agreement)

CS463 - Information Retrieval Systems Yannis Tzitzikas, U. of Crete, Spring 2007

[Tw¢ BAETTOUUE Eva £yYPAPO;

* [Mwg BAETTOUNE Eva EyypPOAYO;
— Qg éxel (full text);
— AyvowvTtag AEEeIC TTou Bev PEPOUV vonua (TT.X. Ta apBpa) ;
— Q¢ odko (bag) 6pwv eupeTnpiou (bag of index terms),

~—__0nAadA ayvowvTtag Tn oeIpd Pe TV oToia eppavigovtal o AEGEIS 0To
KEIUEVO;

— Qg ouvoAo Spwv eupetnpiou (set of Index terms)
— Q¢ dounuévo éyypago (11.X. hypertext, XML)

* H amdvrnon o€ autd 10 EpWTNPA Ba KaBopioel TN HOPPI) TOU EUPETNPIOU TTOU

1TI()$"1TFI va KnTnanud(mupr
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¢ 2VWHQUA PE PIa Evuepa Tou KEUTTPITE N O1EPA TWV YUHAQPWTV O€
MIa AZEn Oev €exI onoipaa. AKPEI TO TTWTPO KAl TO TAIUEAETO YUOpPAU
va giavi oTn 0o0TWN oEpIAL.

o 2U0puQWVva Pe pia épeuva Tou KEPTTPITE N o€Ipa TWV YPAUPATWY O€
MIa AEEN Oev €XEl onuaacia. APKEi TO TTPWTO KAl TO TEAEUTAIO YPAUUQ
va gival otn owaoTh o€Ipa.
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[Tw¢ BAETTOUUE Eva £yYPAPO;

Accents 1 Noun - Manual
Docs spacing stopwords groups stemming indexing
\ structure /
structure Full text -—-----------mmmmmmmmmmmomoommmmmmmemm oo > Index terms
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O1 BaoIKES AEITOUPYIKEG HOVADEC evOC 2ATT

* AsgiToupyieg Keipévou (Text Operations) oxnuatiCouv TiIG AEEEIC eupeTnpiou
(tokens, index terms).
— Aogaipeon Aégewv attokAgiopou (Stopword removal), Stemming
* Eupetnplaocpdg (Indexing) kataokeuddel Eva eupetpio (ouvriBwg inverted
index) pe O€ikTeC aTTd TIC AECEIC TTPOC TA EyyPAPO
* AvalATtnon (Searching) avakTtd Ta £yypa@a TTou TTEPIEXOUV UIa AéEn (TNG
eTEPWTNONG) atrd 1o inverted index.
* Kararagn (Ranking) diapabpuifel 6Aa Ta avakTnuéva apxeia BAcel YIog
METPIKAC OUVAQPEIAC.
« Aiera@n (User Interface) dicuBuvel Tnv aAAnAeTTidpaon Pe TO XproTn
* Asgitoupyieg etrepwtnong (Query Operations) pyetaoxnuartifouv TNV €TTEPWTNON
yla BeATiwon TNG avakTnong:
— EméKkTaon emepwtnONg XpNOIKOTTOIWVTAG évav Bnoaupo
— Emékraon emepwtnong Bdoel TOKAG 1] KaBOAIKNS avdAuong
— MeTaoXNUATIOPOG ETTEPWTNONG UE AvAdPAON CUVAPEING
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[ EVIK) JOpPPN EVOC EUPETNPIOU

Indexing Items

D kl k2 e o o ki e o o kt

o 4 Ci;  Cyy cee Gy cee Gy
c d, Clo  Cp - Cin - Cio
u

m e o o o o * o o e o

e d Cij Gy . . Cj

n o o o * o o o o « o o e o

t

g dy CIN CoN CiN CiN

Cjj- 10 KEAI TTOU avTIOTOIXEI OTO £yypa@o di Kal aTov 6po Kj, TO OTToio PTTOPEi va
TTEPIEXEL:

* €va w; TTou va dnAwvel Tnv Trapouaia f atrouaia Tou kj oTo di (1 Tn
otroudaloTnTa TOU Kj oTO di)

* TIC B€0€IC OTIC OTTOiEC 0 OpOC Kj epgavileTal aTo di (av TTPAyuaTI EppavideTal)
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Anuioupyia Tou EupeTtnpiou

* Asgitoupyieg Keipévou (Text Operations) oxnuatifouv TiG Aé€eig eupeTnpiou (tokens,

index terms).
\ Indexing Items

D @ e o o ki e o o kD
0 d, (‘71,1 C1 Ci1 Cid
¢ d, Cin Cro Cio Cio
u
m o o o
e 4 Cij  Caj Cij Cj
n o o o . . .
t
S dy CIN CoN CiN CiN
\_ ")

I

*  Eupernpiaon (Indexing) kataokeuddel éva eupetiplo (inverted index) pe deikTeg atmo TIg
AECEIC TTPOG Ta £yypaga
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Xpnon tou Eupetnpiou
query
* AvalAtnon (Searching) avakTd Ta £yypa@a TTOU TTEPIEXOUV PIa AEEN
(Tnc erepwTNONC) aTrd 10 inverted index.
* Kararagn (Ranking) diaBabpilel 6Aa Ta avakTnuéva apxeia ue BACEl
MIO UETPIKI OUVAQEIOC.
l Indexing Items
D kl k2 o o o ki o o o k.t
o 4 Ci;  Cy cee Gy O
¢ d, Cin Crn Cin Ci2
u
m
e G | Cy Gy Cij Cj
n e o o e o o
t
S dy CINn  CON CiN CiN
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H ApxITekTOVIKI) €vOg 2 Al

______________________________ Text
. M User

Interface
user need Text

Text Operations

logical view logical view
' Query '
Lo »
user feedback | Operations Indexing

query inverted file

Searching {¢----------------—-

retrieved docs

b Ranking
ranked docs
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Avadlntnon otov loto (Web Search)

* Eo@appoyn tng All o€ eyypaga HTML Tou laTou
* Al0QOpPEG:
— EOw Tpétrel va ouAAEEOUpE TN GUAAOYT TWV eyypa@wy diaoyi{ovTag

(crawling/spidering) Tov l0TO Kai va TNV KpaTaue evAeEPN O10TI O O€NIDEG
TPOTTOTTOIOUVTAI/dIaypAPOovTal XWPEIG TTPOEIdOTTOINON.

— MT1ropoupe va KaTtaypayoulde Kal va agloTTOINOOUPE TN SOMNA TWV
OUVOEOMWY TOU loTOU.

— MTtropoupe va aglotroiooupe T doun TG TTAnpo@opiag Twv HTML ()
XML) eyypagwyv, T1.X. 01 A£CEIG TToU ep@avidovtal peTagu <h1>.. </h1> ptropei
va BewpnBolv «oTToUdAIOTEPES» ATTO AUTEC TTOU EUPavidovTal HETALU <h3>..
</h3>
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2uotnua Avalntnong lotou

CS463 - Information Retrieval Systems

Crawler
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atro Tov loTd

["eviki pop@n evog Eupetnpiou yia avaktnon TTANpopopIwy

Indexing Items

d C C C. C
€ 1 1,1 2,1 1,1 t,1 d 2 d 3
b d, Cio Cro Cio Cio

o o o d2 d4
p
a di C1; Ca,i Cij Ctj d4 |d1
g e o o . . . . . . . .
c
: dy CIn CON CiN CN d10 |d20

Eupetnpiaon (Indexing)
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AAAeC Aeitoupyiec tTou oxetiCovral pe TNV Al

* Question answering (aTTAVTNON EPWTACEWV)

 Recommender systems (cuoTAPATA CUOTAOEWV)

« Automatic clustering (autéuaTn opadoTroinon)

» Cross-language retrieval (dlayAwoaoikr) avadkTnon)

« Data and information mining (e€6pu¢n dedopévwy Kal
TTANPOQOPIWV)

» Information integration (evvoTtroinon TTAnpogopiwy)

« Knowledge management (diaxeipion yvwong)

» Meta-search (multi-database searching) (uéta-avalritnon)

« Summarization (autopartn TTepiAnWnN)

« Agents (filtering, routing)
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EvOEIKTIKO ZuoThuaTa

* |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
— vivisimo (www.vivisimo.com)
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HY463: O¢partikéc EvoTnteg

HY463: OcpaTtikéc EvoTnteg

1. Eioaywyn
T etvon n Avaxtnon [IAnpogoprav, Baocikég Evvoleg, Iotopikn avadpoun
2. AC1oA0ynon Amoteleouotikotntos (= 1-2 doAételc)
Axpifeta, Avaxkinomn, Evadlhoxtikd pétpa, ZvAA0YES avapopas
3. Movtéro. Avaxtnong IIAnpopopicdv (= 3 deAéterg)
Boolean, Awavvcuatikod, ITiBavokpatikd, Evailaktikd povtéda
4. Ilpoywpnuéves Aeitovpyiec Emepamtnons (= 1 Sidhekn)
Enéxtaon enepdong, Avadpacn cuvaeelag, AVTOLOT TOTIKT/KOOOAKT avaALGT)
5. INoaooec Enepatnong yio. Avarxtnon IIAnpopopiadv (= 1 Sidhekn)

Aéeig Khedrd, Aoywcég emepaotoeilc, Emepotoeic cvopppalopévov, Etepotmoelg
QLOIKNG YAOoooc, Aounuéveg emepotoets, Evpetnpiaon kot Avaktnon XML
eYyphowv

6. Ouadomoinon Eyypapwv (Clustering) (=~ 1 Si6hekn)
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HY463: O¢partikéc Evotnreg (II)

7. Evpetnpioon, llpoerelepyooio kar Opyavwon Apyeiwv Keiuévoo (= 2 d)
AéEgic amoxhelopov (stopwords), stemming (oteléymon keévov) , Oncavpoi 6pwv
Aveotpoppéva Apyeia (inverted files), Aévopa KataAnEewv (suffix trees), Apyeia

Yroypapav (signature files)
8. 2ratniotika kou 2ourieon Keiuevoo (= 1 d16ieén)

9. Avalntnon oe Keiuevo
AAyop1Buor Knuth-Morris-Pratt, Boyer-Moore, Avtopoto kotainéemv (suffix
automaton), ®pdoeig Ko gyyvInTO
10. Avaxtnon IloAvuéowv (= 2 Sw.)
Movtéla kol YAoooeg, Evpempiaon kot Avalnitnon
11.Ilopdlinin ko Kataveunuevy Avaxtyon IIAnpopopiav (= 3 dehételc)
Apyrtektovikéc MIMD, SIMD, Peer-2-Peer (P2P), Awapepiopdg culhoyawv, Emhoyn
myn¢ ,Eneiepyacio enepomoemv, Avaktnon [IAnpogopiwv e P2P
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HY463: OcpaTikéc Evotnteg (lI)

12. Teyvikeg ueto-Katdralng (meta-ranking) (= 1 §16hekn)
Evomompéveg kat amopovouévee pébodot, Iapeuporn, Yneopopia
13. Avalntnon otov Hloykoouio 1oto (= 3 SaréEerg)

Evpempiaon 1otoceridwv, Aldcyion tov 10100 (crawling), Texvikég avdivong
ocuvoéopmv (link analysis), PageRank, HITS

14. Eéotouixevuévn Avaxtnon kot Ainbnon

[Tpo@ik ypnotdv, Xvvepyatikn Avaktnon kot Amnon T
15. Avaxtnon Aounuévawv Eyypapamv

Evpetpiaon kot avékinon eyypapov XML
16. Miewopés Xpnong kou Orntikorwoinon (= 1 s6eén)
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HY463: O¢partikég Evotnteg (1V)

Ao ayetika CnTiuato. Tov lowg mpoidfovue va Giovue:
— Cross language retrieval
— Information Extraction
— Text Categorization

— Digital Libraries Video Retrieval

— Generalized Interaction Models

— Faceted Classification Theory and Recent Advances
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loTopIkA Avadpoun




loTopIk Avadpoun

\

\

* 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
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loTopiky Avadpopun (1)

/)
W

;
If 3

* 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
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loTopikr) Avadpopun (l1)

\

« 2000’s
— Link analysis for Web Search
» Google
— Automated Information Extraction
* Whizbang
* Fetch

* Burning Glass
— Question Answering

TTEdI0 Epapuoyn
- TREC Q/A track PAPHOYIS

_ Document Summarization * EAAEIYPN KEVTPIKOU €AEYyXOU oUVTAENG

Mpiv Tov 1016 N Al €BewpeiTo OTI €ixe OTEVO

— Multimedia IR MeTd TV €mMIvonon Tou Web autd GAAage yia
* Image, Video, Audio and music| Ta KaAd:

— Cross-Language IR * OIKOUMEVIKA OEEAMEVT YVWONG
« DARPA Tides * eAeUBepN (Kal @ONvN) KABOAIKN TTPOCRaoN
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«loTopik» Avadpoun (1V)

* 2T0 MEANAOV
— 2TOXOG: &gUPEON TNS «OWOTASCY ATTAVTINONG yIA OEvd £0W KAl TWPA
» Egartopuikeuon (personalization), trepiotaon (context)
— Emegepyaoia QUOIKAG YAwooog
— EvoTtroinon pe AAAeg TeExVoAoyieg
— Karaveunuévn, etepoyevi All
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2 XETIKEC [EPIOXEC

< Artificial
Intelligence

Databases Machine

Learning

Natural
Language
Processing

Library &
Information
Science
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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
«correcty) measure effectiveness)
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Texvnt Nonuoouvn (Artificial Intelligence)

* [Napadoaoiakd eoTialel oTNV

— TrapdoTtacn yvwong (knolwedge representation) kai Tov cuA\oyiouo
(reasoning).

« QoppaAicuoi yia TTapdcTaon YVWonG Kal ETTEPWTACEWV:
— First-order Predicate Logic
— Bayesian Networks

« H mpooatn douleld oe web ontologies kai intelligent information
agents Tnv QEpvel Mo KovTa atnv All
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Mnxavikl Mabnon (Machine Learning)

« Eomadel otnv avartTugn UTTOAOYIOTIKWY CUCTAPATWY TTOU BEATILOVOUV TIG
ETMOOCEIC TOUG UE TO XPOVO (ACIOTTOIWVTAG TTPWOUCTEPN EUTTEIPIA)
« Emmnpoupevn Mabnon (Supervised learning)
— Autépatn Tagivounon HEow patnong ammo Trapadeiyuata (labeled training examples)
*  Mn-Emtnpoupevn Mabnon (Unsupervised learning)
— Autéuarn opadoTtroinon
¢ Mnxaviki pabnon kair Avaktnon NAnpogopiwv
— Kartnyoplotroinon Keipévwy (Text Categorization)
» Autopuarn iepapxikn Tagivounon (hierarchical classification, e.g.Yahoo).
* [Mpocapudoiun dinenon (filtering) / dpouoAdynon (routing) / cuoTdoeig
(recommending).
* AuTOUATOG EVTOTTIONOG spam.
— Opadotroinon Keipévwy (Text Clustering)
* OpadoTtroinon Twv aTTOTEAECUATWY TNG avalntnong
* Autépartog oxnuUaTiopog ipapxiwy (Yahoo).
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Emrecepyaoia PuoikAc Nwooag
Natural Language Processing

Mapadooiakd eoTialel TNV
— OUVTOKTIKN (syntactic) avaAuon,
— onpacioAoyikn (semantic) avaAuon Kai
— TrpayuaroAoyikn (pragmatic) avdAuon
TNG QUOIKAG YAWOOAG Kal OpIAIOG

H avadAuon Tou cuvTaKTIKOU (QON @PACEWV) Kal TNG onuaacioAoyiag Ba
MTTOPOUCE VA ETTITREWEI TNV AVAKTNON UEOTW VOAUATOC, avTi AEEEWV.

2XETIKA BEuaTa:

— Mé£Bodol atTocaPiVIoNG TOU VORUATOS TWV OIPOPOUHEVWY AECEWY BATEI TWV
ouppalouévwy (word sense disambiguation).

— Mé£Bodol avayvwpiong CUYKEKPIMEVWYV THNUATWY TTANpOPoOpIiag o€ Eva Eyypagpo
(information extraction).
— Mé£Bodol atTrdvTnong ETTEPWTHOEWYV QUOIKNG YAWOOOG atTd CUANOYEG KEIUEVOU
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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.
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