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Search Engine Share
Google 82,98%
Baidu 7.29%
Bing 6.36%
Yahoo! 1.63%
Yandex 0.91%
DuckDuckGo 0.33%
Ask 0.18%
Naver 0.12%
Ecosia 0.09%
Seznam 0.04%

https://www.netmarketshare.com/, Jan 2020

Baidu: 2n peyaAutepn pnxavn avalitnong otov KOO0, Kol KATEXEL TO 76.05% Tou pepLdiou ayopag oTnv ayopd Unxovwy avalitnong
¢ Kivac.
Yandex: pwaolkr) OAUEBVLKI TEXVOAOYLKN €TALPELD TTOU ELSIKEVETAL OE UTNPECLEG KAl IPOIOVTA OXETIKA U To Aladiktuo Kal Bswpeital n
peyoAUTtepn etatpeia texvoloyiag tng Pwaoiag. Asttoupyel tnv peyalutepn pnxavn avalitnong otn Pwola pe pepidio ayopdg nepimou
65%.
DuckDuckGo eival Stadiktuakr pnxavr avalntnong nou divel éudaon otnv mpootaoia tne LSLWTIKAG (WG TWV XPNOTWV TNG KL OTNV
arnoguyn tou “@iAtpou puoadidac” Twv EEATOUIKEU LEVWV OMOTEAECUATWY avalnTnong.

Mnyn: Wikipedia
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Web search

TOP SEARCH ENGINES
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Google is the most popular search 25

engine with a stunning 91.42% market

share compared to 3.14% of second in

place Bing. 0 )|
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Google
Microsoft Bing
Yahoo

Baidu

Yandex
DuckDuckGo
Ask.com

Ecosia

Aol.com
Internet Archive

Baidu: 2n peyoAUTepn unxavn avalntnong otov KOOKO, Kal KOTEXEL TO 76.05% Tou HEPLSLOU ayopdg oTnv ayopad pLnxovwy avolitnong
¢ Kivag.
Yandex: pwaolkr) TOAUEBVLKI TEXVOAOYLKN €TALPELD TTOU ELSIKEVETAL OE UTNPECLEG KL IPOTOVTA OXETIKA Ue To Aladiktuo Kal Bswpeital n
pueyoAUtepn etatpeia texvoloyiag tng Pwaoiag. Asttoupyel tnv peyalutepn pnxavn avalitnong otn Pwola pe pepidio ayopdg nepimou

DuckDuckGo eival Stadiktuakr pnxavr avalntnong nou divel éudaon otnv mpootaoia tne LELWTIKAS (WG TWV XPNOTWV TNG KL OTNV
arnoduyn tou “@iAtpou @uoaAidac” TwWV EEATOUIKEU LEVWV OMOTEAECUATWY avalnTnong.
Ask.com

Internet archive

Mnyn: Wikipedia

https://www.reliablesoft.net/top-10-search-engines-in-the-world/
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Edapuoyeg

Email search
Social search
Enterprise search

Domain specific search: Legal information
retrieval, Digital libraries

ALOPOPETIKEC ATALTNOELC avaloya e TNV edbapuoyn



Katnyoplec epapuoywv

" >to web/bLadiktuo

Aloskatoppupla Eyypada o€ EKATOUUUPLO UTIOAOYLOTEC.

2UAAovyN eyypadwy, KAlpLaka, Slatagn amoteAEoUATWY, ..

" [IpooWTLKA avaKkTnon mAnpodopiag
(oTtov MpoowTko uTtoAoyLoth, email, KAT)

Aladopetika eidn apxeiwy, light-weight, maintenance-free, ...

" Ye eminedo emneipnonc, opyaviopou
(enterprise, institutional) kat avalntnon €dkov

okomtoU (domain-specific search) — ny epevvnuié épdpa
o€ Bloxnuela



OpLopOC

Avaktnon NMAnpodopiac (Information Retrieval) - (IR)

" elvol N EVPECH AVTLKELIMEVWV KUPLwC eyypadwv
(documents) adountng pvonc (*) (unstructured) mou
ouvnNBOwc €xouv TN popdn KeLPEVOUL (text)

" 1O HEYAAEC oUANOVEC (ouvnOBwC amoBOnNKEVLEVEC O€
UTtOAOVYLOTEC)

= TOL OTtolaL LkavoTtoLloUV pLal avaykn mAnpodopnong
(information need)

(*) oxt akptBwc!



Kedp. 1.1

T elval n Avaktnon MAnpodopiag
(Information Retrieval);

Avaykn SuAhovs
rAnpodépnong E:vpg‘é“wv

Juotnuo Avaktnong

ZA I_I MAnpodopiag

.|

Anavinon

Epwtnua

Search engines
Desktop search
Email search
Social search
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Adounta dedopeva

" TuTtlLKAL avapEPETOLL OE

" ETTITPETIEL

" Epwtnpota pe Aeceic kAewdbla (keyword) pe miBavoug
TEAEOTEC

" [ToLo TIEPIMTAOKEC EPWTNOELC VLA EVVOLEC: TL.X.,
" Bpec OAeC TIC web oeAidec yla tnv ameAevBEpwon Twv
lwavvivwy

= KAaooLKO OVTEAO yLa avalntnon o€ eyypada KELLEVOU



structured

1
2 | 1 Davidson Michael  04/03/1986 United States 10/12/2016 37,
3 | 2 Vito Jim 09/01/1994 United Kingdom | 02/02/2016 85|
4 3 Johnson Tom 23/08/1972 France 02/11/2016 83|
5 4 Lewis Peter 18/10/1979 Germany 22/11/2016 27
6 | 5 Koenig _Edward 13/05/1983 Argentina 26/03/2015_ 43|
7 6 Preston Jack 16/06/1991 United States 06/11/2016 77|
8 7 Smith David 11/03/1965 Canada 15/11/2016 23|
9 | 8 Brown Luis 1 03/09/1997 Australia 03/07/2015 74
10 9 Miller Thomas 07/01/1980 Germany 07/11/2016 13|
11 10 Williams Bill 26/07/1960 United States 20/11/2015 80
12 | 11 Gemini Alexia 112/09/1995 Canada _ 11/03/2017 35|
13| 12 Bond James 25/02/1975 United Kingdom 12/08/2017 40|
14 13 Burgle Patricia 01/12/1990 United States 18/01/2015 55,
15 14 Reding Michelle 07/04/1985 Canada 23/02/2017 28|
16 15 Harvey Billy 14/07/1971 United Kingdom 12/01/2016 41
17

unstructured

Introducding one of Australia’s greatest treks and one of our newest

trips!

The Cradle Mountain Overland track offers some of Tasmania’s most
stunning scenery — dramatic valleys, temperate rainforests, beautiful
lakes and more. And this 6-day camping trip is the perfect way to
experience it, alongside like-minded adventurers and experienced

guides.

Why travel there with us?... See More

@ View Similar Products

codH

https://www.altexsoft.com/blog/structured-unstructured-data/

Jessica
*sigh* | miss travel. With COVID travel restrictions here
it’s going to be a while.

Abderrahman Chafiq
snow in thé Atlas mountains from Morocco

Loved it, but snow on Mt Osser in November! @&
e - Reply

Hany Sayed
Beautiful &

eply

Kelly McCarthy
Cradle Mountain is one of my favorite places. So many
wild wombats to observel!

e Reply
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Avaktnon NMAnpodoplac vs Baoelc Aedopevwy

Aopnuéva dedopeva

AkoAouBouv karmolo
oXA U Kal eivat
amoBnKevpEVA PE
Baon KAOLo HOVTEAD

Epwtnua SQL

SELECT o6vopa

FROM TTAavrteg

WHERE &opudpopor =0
OR 6opudopol = 1
OR 6opudopoL = 2

KWOLKOG | Ovoua | SLapeTpog dopudopol
1 4880 0

2 12103.6 0

3 12756.3 1

4 6794 2

5 Alac 142984 63

6 Kpovog 120536 34

7 Oupavocg 51118 21

8 MNoosldbwvag | 49532 13

9 MAoUTwvag 2274 3

To epwtnua eivat cadéc, mpoodlopilel emakplPwc TN cuVORKN TTOU TIPETEL
va LKovoTtoLlel kaBe amotéleopa niov epdaviletol otnv £€€odo.




Avaktnon MNAnpodoploc vs Baoelc Aedbopevwv

2UAAoyn eyypadwv

d1 : O kopuNTNG Tou XAAED HOG EMIOKENMTETAL TtEPiMOU KAOe eBdopnvta £EL xpovla.
d2 : O kKopATNG ToU XAAED Tt PE TO OVOUA TOU ATtO TOV 0l0TPOVOUO Evipovt XaAeD.
d3 :‘Evag kountng dtaypadel EANELTTTIKE TPOXLA.

d4 : O mhavitng Apng €xeL Suo puatkol dopudopoug, to Asipo kat to Dopo.

d5 : O mAavitng Alag €xeL 63 yvwotoug puacikoug Sopudopouc.

d6 : ‘Evag KoUNTNG EXEL ULKPOTEPN SLAPETPO aTIO OTL £V MAAVATNG.

d7 : O Apng eivat évag mAavAtng Tou NALOKOU Hag CUOTHUATOG.

[TAnpo@optakn avaykn: TAnpodopleg yla Tov KOUATN Tou XAAED
Epwtnuo: XA

AtooBntikad avtlhapfavopaocte otL ta gyypada dl kat d2 oxetilovrtol
TIEPLOOOTEPO UE TO EPWTNHO ATTO OTL TA UTIOAOLTTA Eyypadal.



Hutdbopnueva dedopeva

* 2TNV MpoypaTLkoTNTa, €V UTTAPYXOULV AULYWC KN dopnuéva dedopeva
* TL.X., aUTn N Stadavela €xel Stakplteg {wveg onwg Title kal Bullets
 Web pages?
* Emails?
* «Hudopunpevn» avalnitnon onwc:
e Title contains nubounuéva AND Bullets contain avalntnon

... kalt BEBata utapyet tavta n YA\wootkn Soun



Adounta (Kelpevo) vs. Aounueva (Baoelc
dedouevwy) oedopeva to 1996

200 -
180 -
160 -
140 -
120 -

B Unstructured
B Structured

100 -
80 -

60 -
40 -
20

NN NN N NN

Data volume Market Cap
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Adounta (Ketpevo) vs. Aounpeva (Baoelc
dedopevwy) dedopeva onuepa’?

Total archived capacity, by content type, worldwide, 2008-2015 (petabytes)

350,000
300.000
250.000
200,000
150.000
100.000
50.000 . .
0 . ! — = =l - .—

2008 2009 2010 2011 2012 2013 2014 2015
B Unstructured 11430 16,737 25127 39,237 59600 92536 147,885 226,716
Database 1,952 2,782 4,065 6,179 9140 13824 21532 32188
B Email 1,652 2,552 4,025 6,575 10,411 16,796 27,817 44,001

User generated content (social networks,
blogs, etc) Example: Facebook search

http://bhavnaober.blogspot.gr/2015/02/data-warehouse-current-scenario.html 17



= O “koopoc” mopayeL MePLOCOTEPO Ao 2 exabytes veac
nAnpodoplag to Xpovo, 90% tnc omolag elval oe Pndlakn
nopdn kat pue 50% etnola avénon



Avoalntnon

" Movtelomoinon

" Enteéepyaoia (buoLkeC YAWOOEC)
" Baolkeg SOUEC

= AéloAoynon



Mnyxavec avalntnong

" [T€pa ATtO TOUC OPOUC
= YuvdEoelg, Avahuon cuvdéopwy, clickstreams ...

" ALadpOPETIKOL XPNOTEC, AVAYKEC, EPWTNMATA,
KELMEVA

" Mwc doulelouv ol pnxavec avalntnongc;
MrtopoU e va TIC BEATLWOOUUE;



Mepka 2tolxeta Mnyaviknc Mabnonc

Word embeddings

+ king [0.300.70]
- man [0.200.20 ]
+ woman [0.600.30]

queen [0.700.80]

0.75

0.5

0.25

king

woman

man

0.25 0.5 0.75 1



AN Bepata

= Katnyoplomoinon (classification)
TomoBetnon eyypadwv otn owotn Katnyopia (Mapadsypa: email spam)
= Yuotadomnoinon (clustering)

Ouadormnoinon oxetikwy eyypadwyv Kol epiAndn

= Query-Answering systems

= Juotaoelc (recommendations)

" KpLTLKEG (reviews)



ALOOLKOOTLKO

= |[otooeAiba

= BiBAlo
= Cristopher D. Manning, Prabhakar Raghavan and Hinrich Schutze. Etcaywyr otnv
Avaktnon lNAnpogopiwv, Ekdooelg KAetbaplOpog
* H ayyAwkn €kboon Stabgopun dwpeav

*  Ricardo Baeza-Yates and Berthier Ribeiro-Neto, Avaxtnon lAnpogopiac, 2"Ekboon, Ek6ooelg TUOAQ

Library

ju.\cwmrliou
o
5

edw___J_ =

"I CAN'T FIND THE BOOKS ON
INFORMATION RETRIEVAL."

23



ALOOLKOLOTLKOL

= BaOuoAoyia (prtopet va aAAAeL):
" Epyooia (Ewg 2 dtopa) — os pdaoelg:  50%
* Mpoatlpetikn epyacia — peAétn ML poviéAwv (20%)

= TeEAKO AlaywvIopaL: 50% (av OxL TNV IPOALPETIKN £pyacia)
30% (av TNV MPOoOLPETLKN Epyacia)

* Hepyaoio dev «kpaTLETOLY
" [0 va TtEPAOETE To pabnua, Babuoc dtaywviocpatog = 4



Alya AOyla yLa TNV EpyoaoLo

Mnyxavn avagntnong
Lucene (solar)
2 KOTOANKTLKEG NUEPOMNVLEG

Oepatiko (mepot covid-related)



1.

2.

Tt aAAo Ba dbove onuepa;

MepLKEC BAOLKEC EVVOLEC

Eva art\o ZAMN

Mua pLkpn eLooywyn oto amAoUoTEPO HOVTEAD avalNTnong
(Boolean) (KedaAato 1 tou BiBAiou)

Eva antAdo cuotnuoa All (Baoikeg douec bedouevwy Kat mapadelyuota
EPWTNUATWV)

26



Kep. 1.1

Boolean Avaktnon

27



Kedp. 1.1

T etvall N Avaktnon NMAnpodopiac
(Information Retrieval);

Avaykn
nAnpodépnong

Epwtnua

Juotnuo Avaktnong
ZA I_I MAnpodopia

Anavinon (ouvadn
gyypada os diatafn pue
Baon tn ouvadela
Toug)

28



Kedp. 1.1

Baolkec ‘Evvolec

>UAAoyn (Collection - corpus): ZUvoAo amo gyypada

>TOY0C: AvaKTnon Twv eyypadwyv TToU TIEPLEXOUV
nAnpodopia nov eivat cuvadnc (relevant) pe tnv avaykn
nAnpodopnonc (information need) Tou xpnotn Kat tov
BonBa va oAokAnpwoel kamoLo £pyo (task)

v Aladopad petaly: information need kat epwtrpatog (query)
v Ad hoc retrieval

29



To kAaowo povtedo avalntnonc (search model)

Get rid of mice in a
politically correct way

Misconception?

Info about removing mice

without killing them
Mistranslation? gl
How do | trap mice alive?

Misformulation? >

v

Findthis | mouse trap |uylngwge 4]




Ked. 1

BaOLKEC EVVOLEC

AmtotéAeopa og dlatoén pe Baon tn cuvadela

A&LoAoynon:
" mEpa amo tnv anodoon (efficiency)
amoteAeopatikotnta (effectiveness)

AnoteAeopatikotnta (effectiveness): Mooo kaAa (xpnowua)
elval Ta Eyypada mou avaktnonkayv;

31



/ EQ. 1.1
ATIOTEAEOLLATIKOTNTA o

= AkpiBelo (Precision): To mToocooTto TWV gyypadwv MOV avaKktnOnkav mou
elval cuvadn pe tnv avaykn mAnpodopnong Tou Xpnotn

= AvakAnon (Recall) : To TooooTo TwV cuvodwv LE TNV AVAYKN
nAnpodopnong tou xpnotn eyypadwv tnc cUAAOYNC TTou avaktnonkov
armo to cloTnua

noq)uLMQg\\gk EU.S)QJ\;\

Und?KQA/

T ZAN

2 Py
O VYVD ©Qw 2@*@&%\3\ JC/?_‘[Q '7;()&,—0/\\\2\

[~a.s & L ~
Ol e

. ”‘CSUL/ ’
goﬁxﬁ)@\‘@\l(_ [3 ¢ Qb:; )
N GSU N
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Architecture of the IR System

A High level software architecture of an IR system

L) )
Web !
L
Web Crawier _ v
queryparsing &
Crawling Process . expansion

Y
system qui
y Inverted Index

avionics |18 81 CTe1 4

Document Collection goug:;irge % % élzl e b refrieval & ranking
ar |gateway [T 4
Central Repository z2urich 3 g i l
i e
Indexer 1. document dyp
Indexing Process 2 document dzy
3. document ds
4. document dy;

Refrieval & Ranking
Processes

Chap 01: Intreduction, Baeza-Yates & Ribeiro-Neto, Modern Information Retrieval, 2nd Edition — p. 17




Baolka Bnuato

(mpoeneéepyaoia)

" JUM\eée ta Eyypada

= AvaAuon

= Kataokelaoe BonOnTLkeC SOUEC — eupeTAPLA

(Aettoupyla)
" Emneéepyaoia EpWTACEWV

Apxka Ba Soupe TNV amAovotepn popodn:
Boolean retrieval

Ked. 1

34



Ked. 1.1

[l va Sou e ta Baoctka ...

Boolean povtéeAo

= OL xpNOTEC HLATUTIWVOULV EpWTAMATA LE TN Lopdn Boolean
ckppaocewyv, SnAadn opwv cuvduvaocpevwy pe AND, OR kalt
NOT

» ErilotpEdovTal we amavnon oAa ta KELEVA TTOU LKAVOTIOLOUV
TO EpWTNUA Ywplic dtataén
" Avadikn ouvaeLa (CUVAQEC, UN CUVOEPEC)

" Kelplevo w¢ ocUVoAo Opwv

35



Ked. 1.1

Adounta 6edopeva to 1680

Shakespeare’s Collected Works

36



Kedp. 1.1

Adounta dedopeva to 1680

* MNowa Beatpika €pya tou Shakespeare meplExouv ti¢ Ae€elg Brutus
kot Caesar aANa oxL tn Aé€n Calpurnia

* Epwtnua: Brutus AND Caesar AND NOT Calpurnia

* Na StoBdcoupe OAa Ta €pya OELPLAKA OTTO TNV oPXA
ONUELWVOVTOC ...

* Oa UTOPOUCOE VO KAVOUE grep o OAa ta pya yla Brutus ko
Caesar, KoL va. 6BOOVUE TLC YPOUUEC TTOU TIEPLEXOULV TN AEEN
Calpurnia

37



Ked. 1.1

Adounta 6edopeva to 1680

" [Tl oYL grep?

= Apyo (yia peyaAec cUANOVEC)

= Grep line-oriented, n avaktnon mAnpodopiac document-oriented

= NOT Calpurnia v eival eUKoAo

" EriunpooBetn Asttoupykotnta (.., Ppec tn Aé€n Romans kovtd oto countrymen)

= Atdtaén! Ranked retrieval (ta «kaAUtepo» €yypada avAESO OE AUTA TTOU
LKOVOTIOLOUV TNV £pWTNON)
= Y& gMOMEVA padbnpata ....

Oa tpo-ene€epyAOTOUUE TA EYYpAPA Kal Ga SNULOUPYOOUUE EUPETHPLA

38



Ked. 1.1

[l va Sou e ta Baocika ...

Boolean povtelo

Avadikn pntea (rmivakog) cuumtwong M

Fpappeg: Term (0pot, AE€eLg)
2tnAec: Document (eyypada, Epya)
Mili, j] =1, av o 6poc i epdaviletal oto Eyypado j
0, aAALWC

39



Kedp. 1.1

Term-document incidence matrix (U\Tpa cuPTWONC)

Antony and Cleopatra  Julius Caesar The Tempest  Hamlet Othello Macbeth

Antony 1 1 0 0 1
Brutus
Caesar

Calpurnia

Cleopatra

mercy

= e
O O O B kL B
P B O O O O
P P O O Kk Bk
P B, O O +» O O
O B O O Fr O

waorser

1 0V TO £pYO0 TIEPLEXEL TN




Ked. 1.1

OL opoL koL Ta eyypada wc dlovuopoto

Exoupe eva duadiko diavuouo ylo. KABe opo Kat KABe eyypapo

* [LaL VO QTTOIVTIOOUE OTNV EPWTNON: TIALPVOUE T
Sdtavuopata yia to Brutus, Caesar Kol T0 CUUTANPWUO TOU
Stavuopatoc yia to Calpurnia = bitwise AND.

110100 AND 110111 AND 101111 =100100.

41



OL amavtnoeLc:

Antony and Cleopatra, Act Ill, Scene Ii

Agrippa [Aside to DOMITIUS ENOBARBUS]: Why, Enobarbus,
When Antony found Julius Caesar dead,
He cried almost to roaring; and he wept
When at Philippi he found Brutus slain.

Hamlet, Act Ill, Scene I

Lord Polonius: | did enact Julius Caesar | was killed i' the
Capitol; Brutus killed me.




NCFEEW £ g fal
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Kedp. 1.1

MeyaAUTepeC CUANOVEC

" Ac Bewpnooupe N =1 ekatoppupla eyypada, To Kabéva £xeL mepimou
1000 (&dtakprtouc) opouc (~2-3 oeAidec BLBALov).

"'Eotw OTL avapeoa Touc urtapyouv M = 500K dlakpitol (distinct) opol.

Mooa KEALA €XEL O TivALKOLGC CUUTITWONCG;
A. 1 dioekatoppupLlo

B. 500 Sioekatoppupla

C. 500 ekatoppupla

D. 5 éwoskatopplpla

MNooa pn pndevika keAla (dnAadn 1) €xeL o mivakoc cUUMTWONC;
A. 1 dloekatoppuplo

B. 1 ekatoppUpLlo

C. 50 dloekatoppvplo

D. 50 ekatoppupLa

MNoocooto Twv 1: 4



Ked. 1.1

[Toc0o elval To peyeBOC TOU MivoKa,;

= O 500K x 1M rmtivakog €xeL pLoo tploskatoppvpo 0’s ko 1.

= AA\Q Sev €XEL TEpLOOOTEPA OO £va Sloekatoppuptlo 1.
» O miivakog ival e€alpeTika apalog (sparse) — touAdxtotov 1o 99.8% eival O.

=" [ola elval pa KAAUTEPN avanapaotaon;
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Kedp. 1.2

AVTECTPOMMUEVO EUPETNPLO 1 OPXELO
(Inverted index/file)

[la KABe opo (term) t, SratnpoLpe pa Alota pe OAa ta Eyypada mou
TLEPLEXOUV TOV OpO.

* KaBe eyypado xapaktnpiletat anod eva avayvwplotiko eyypadou (doclD), Tty
apLOUO IOV avaTiBeTaL OELlpLOKA oTa Eyypada KoTd Tn Snpioupyia Toug
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Kedp. 1.2
AVTEOCTPALLEVO EVPETNPLO

* MmopoUpE va xpnolomoljooue otabepou peyEBouc arrays yla ouTto?

Brutus)] "™——>=[ 112 1 4[11] 31] 451730174

Caesar| "——>[ 1] 21 471 516 ] 16/ 571132

Calpurni4“9:> 2 1311 54101

Tu yivetat av n Aé€n Caesar Ttpootebel oto
gyypado 147



* Xpelalopaote petoBAntol peyeBouc AloTeg

AVTECTPOUUEVO EUPETNPLO

kataxwpenoewv (postings lists)
MMowa Soun dedbougvwy gival kataaAAnAn;

* XTNn HvAun, arAd-dtacuvdedepevec Alotec (skip lists) n mivokeg

HETABANTOU UKOUG
* 310 61l0KO, WG (OUUTTILECUEVEC) CUVEXOUEVEC OKOAOUBIEC KATAXWPNOEWV

Xwpig deikTeg

" | Brutus >
Caesar n—— >
Calpurnia | '"——>

-

Ne&iko (Dictionary)

Kedp. 1.2

Kataywpnon
(Posting)
2 11] 311 4511731174
2 516 | 16/ 571132
311 54101
S
—

Karaywprioeic (Postings)

>e Sataén pe Baon to doclD (Ba Solpe oe Aiyo yuatil).
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Baowkn OpoAoyla

" Avteotpoappevo evupetnpLo (Inverted index)
" Alotec kataywpnoswv (posting lists) — pia yla kaBe 0po

= Kataywpnon — €va otolxeio tng Alotag
v KdBe Aiota gival Stotetaypévn pe to DoclD

= Ae€lAoylo (Vocabulary): to cuvoAo twv opwv

= Ae€ko (Dictionary) doun 6€dopévwy yLo TouC OPOUC
v' ApXLKQ o¢ Bewprjooupe addaPntikr Stdtatn

To dnutouvpyouue amno ripv, o SOUUE TwWC

Kedp. 1.2
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Kedp. 1.2

KATooKEUN TOU QWVTECTPALLLLEVOU EVUPETNPLOU

Eyypad . PR N :
copetnproTolnon 4% =75 | Friends, Romans, countrymen.
| :
[ )
Tokenizer}
Token stream @ Friends || Romans | | Countrymen
Oa ;;56:;);1; o€ L| n g U | St | C Awoooloyikn enefepyaoia
uadrpata. modules
[ ] friend| |roman| |countryman
Modified tokens u y

[Indexer} friend 11| —= 2
Inverted index @ roman o—— > | |
countrymani——>|13 1 16

A 4

4 —

A\ 4

—>




Kedp. 1.2

Brinata tou Indexer: AkoAouBia Token

* AkoAouBia ano (euyn (Modified token, Document ID).

Doc 1

| did enact Julius

Caesar | was killed
I' the Capitol;

Brutus killed me.

So let it be with
Caesar. The noble
Brutus hath told you
Caesar was ambitious

Term

|

did
enact
julius
caesar
I

was
killed

i

the
capitol
brutus
killed
me

SO

let

it

be
with
caesar
the
noble
brutus
hath
told
you
caesar
was
ambitious

doclD

NN NMPOPDNNNNDNNMNNDNDNNNNRNNRNS @Q@QQ@Q@@Q@Q@Q@@Q @@ @@ a



Kep. 1.2

Brijnota tou Indexer: Taéwvounon (sort)

14 14 14

* Taéwvopnon pe Baon toug opoug Torm docld  Term dociD
* Ko peta to doclD i 1 zembltlous g
fan‘act 1 brutus 1

julius 1 brutus 2

caesar 1 capitol 1

l 1 caesar 1

was 1 caesar 2

killed 1 caesar 2

I 1 did 1

the 1 enact 1

capitol 1 hath 1

brutus 1 I 1

killed 1 | 1

me 1 * i 1

o) 2 it 2

let 2 julius 1

it 2 killed 1

be 2 killed 1

with 2 let 2

caesar 2 me 1

the 2 noble 2

noble 2 1] 2

brutus 2 the 1

hath 2 the 2

told 2 told 2

you 2 you 2

caesar 2 was 1

was 2 was 2

ambitious 2 with 2



Kedp. 1.2

Bripota tou Indexer: Ae€lko & KataxwpnoeLg

term doc. freq. ostings lists

<

* MOAAQTAEG EUPAVIOELG TOU 1o doolD ambitious [ 1] —
Opou o€ Eva gyypado ambitious 2 be | 1 -
ouyxwveLovtal (merged). brutus 1 brutus | 2 | ~ -

brutus 2 ; .
* ALOXWPLOPOG OE A£IKO KOl capitol ] EZZ;::I 21 |
caesar - -
Kara)(wprlo-gl.c caesar 2 dld 1 s T
2 -
* MpooBétoupe ka dd i enact | 1] ~ [1
mAnpodopia yia tn ot ] hath | 1 -2
ouxvomta eyypadou (doc. | w— ] - [1]
frequency). :. ] e - |1
it 2 it |1 ‘ i i
J;Sillligz jl julius | 1 — |1}
4 killed 1 illed | 1 — |1
let 2 let | 1 —
Mlati tn ouyvotnta; e ; me — [1]
Eniong, ouxvotnta opou (term frequency) | so 2 noble [ 1 | — [2]
the 1 o | 1 . ?
the 2 L
told 2 the | 2 — |1]—
s i told [1] - 2
vas : - [z
with 2 was | 2 . i .
with | 1 | — 2]




[10o00 Ywpo xpeltalOLAOTE?

Terms
and
counts

JuvnOwg otn LvAun

term doc. freq.

anﬂﬁﬂous‘ 1‘

be | 1

brutus

2 |

capitol

L

N

caesar

2

did | 1

enact | 1
hath | 1]

hath | 1

1]

was | 2

L e e e A

;

Pointers

postings lists

—[2] )
<; Lists of
~ L2 doclIDs

YuvnOwc oto dioko

NENNENNENERNERNRRRRRNN
l !
] ]

Kep. 1.2
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Kedp. 1.3

DTLatape To EVPETNPLO, TWPA;

* Nwc enetepyalONAOTE UL EPWTNON;
* Apyotepa — Tl AAAoU €ldouc EpWTAOELC
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Ked. 1.3

Erteéepyaoia epwtnoswv: AND

‘Eotw n epwtnon: Brutus AND Caesar

* Bpec 1o Brutus oto Neflko
* AVEKTNOE TLG KOTOXWPHOELG.

* Bpec to Caesar oto Ne€Lko
* AVEKTNOE TIC KATAXWPNOELG.

* YrtoAoylopo tn¢ Topng tou — MQ3;

24816 32 —64 — 128 | Brutus
1—2—3—5~{8 13~ 21— 34| Caesar
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2UYXWVevon (merge)

Ked. 1.3

* Ateoyloe tIc SUo AloTec TauTtO)XpOoVa, O XPOVo Ypo ko (linear) oto

OUVOALKO 0plOUO TWV KOTAXWPNOEWV

N

N
o0
H
o
w
N
(@))
~

128

w
o1
o0

13 P

21

A 4

34

Brutus
Caesar

Av Tl LAKN TWV ALOTWV €lval x Kat y, N cuyxwveuon moaipvel O(x+y) Aettoupylec.
2NUOVTLKO: Ol KATOXWPINOELG TIPETEL va. elval dlatetaypevec pe Baon to doclD.
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O aAyoplBpoc cuyxwveuonc

INTERSECT(p1, p2)
answer < ()
while p; # NIL and p, # NIL
do if doc/D(p1) = doclD(p>)
then ADD(answer, doclD(py))

p1 < next(py)

p2 < next(p2)
else if docID(p1) < doclD(p»)

then p; < next(p1)
else py < next(p>)
return answer

O 0O ~NO OB Wi+

—
-
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Ked. 1.3
BeAtLoTOMOLINON €PWTNUATOC

* Mola eival BEATIOTN OElpa yLa TNV eNeEepyacia EVOC EpWTAUATOC

* Eotw pLa epwtnon nou givat to AND n opwv.

* [Lat KaBEvav Ao TouC N OPOUC, BPEC TIC KATAXWPNOELC TOU KOl EKTEAECE TO
AND o€ OAec.

Brutus m——>[ 27471 8[16] 32] 64[128
Caesar m——>[ 21 31 5[ 816/ 21 34
Calpurnia | "™——>>[13[16

Query: Brutus AND Calpurnia AND Caesar
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Kedp. 1.3

BeAtLotomoilnon EpwtnUaToC

* Eneéepyacio pe avéovoa ocuxvotnta:
* Zekivnoe LUE TO ULKPOTEPO OUVOAO KOl OUVEXLOE UELWVOVTOC Kol tAAo To

anoteAeoua
4
XpAon tn¢ ocuxvotntag eyypadou
oTo AEELKO
Brutus m——>[2T14 16/ 32| 64/128
Caesar ——>[ ] 518 116/ 21 34
Calpurnia | "™——>>[13[16

Ektéleon tou epwtnuatoc we (Calpurnia AND Brutus) AND Caesar.




Ked. 1.3

BeATLoTOMOLINON EPWTNMUATOC

M.x., (madding OR crowd) AND (ignoble OR strife)

* Bpec Tn ouyxvotnta €yypadou ylo. OAOUC TOUC
OpOUC.

* EkTipnoe to peyebog kabe OR (ouvinpntikad: w¢ To
aBpolopa Twv cUXVOTATWYV gyypadou).

* Emeepyaoia TOU EpwWTAUATOC KaTta avéovoa
oclpa KaBe opov.



Ked. 1.3

BeATLoTOMOLINON EPWTNMUATOC

((Aand B) and C) and D
»  Kpataue 1o evolaueco anoteAeoua otn puvnun Kot OtaPaloupe TN aAAN
AloTta amo to 6loko
" ApXLKQ, EVOLALECO AMOTEAECHO = A

‘Otav moAAol peyalec AloTteg, EVOANOKTLKEC YLOL TOV UTTIOAOYLOMO TOUNC

" ypnotporowwvtac Suadikn avalntnon otn Leyain Alota (AoyaplBuikog
XpOVOog)
" qmnoBnkevon peyainc Alotac wg hashtable (otabepad)
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s Aokwudote to http://www.rhymezone.com/shakespeare/



Kedp. 1.3

Boolean epwtnuata: AKplBec tatpltaoua (Exact match)

* To Boolean povteAo avaKkTnong amavia EpWTALOTO TTIOU Elvol
Boolean ekdppaoelc:
* Xpnon AND, OR kot NOT yLa To cuvOuaopo Opwv

* Qewpoulv Kabe éyypado wg Eva cUVOAO Opwv
* H avalntnon ivat akpLBng (precise): cva Eyypao eite ikavormolel T ouvdnkn eite oxL.
* lowcg, To amAoVoTEPO HOVTEAO

* To BaoLKO LOVTEAO O€ eUTIOPLKA ouoTApata yio 3 dekaetiec (mpLv Ttov
web).

* [MoAAQ cuoTthpaTa akopo Boolean:
* Email, library catalog, Mac OS X Spotlight

H Google xpnotuomnolel to Boolean povtélo ?
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AN\ epwTApOTO
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Kedp. 1.4

Napadeypo: WestLaw

https://legal.thomsonreuters.com/en/products/westlaw

e MeyaAo eumnoptko (cuvOpoUEC Tl TANPWUN) cuoTNUA

* Avalntnon og VOULKA Keipeva (dpxloe 101975, n dtataén mpooteOnKe 1o
1992)

* Boolean spwtipata Kal epwthpata GUOLKNS YAWOOoOLS

* 40,000 databases for case laws, 60 countries (source: Wikipedia)
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Ked. 1.4

Napadeypo: WestLaw

* Napadelypa (amootaon avAapeSa oTouC OPoUC):
» Avaykn niAnpo@opnonc: What is the statute of limitations in cases involving
the federal tort claims act?

* Epwtnua:
LIMIT! /3 STATUTE ACTION /S FEDERAL /2 TORT /3 CLAIM

» /3 = within 3 words, /S = in same sentence

= Mapadeypa (AVeKTIKA avaktnon):

= Avaykn mAnpo@opnonc: Information on the legal theories
involved in preventing the disclosure of trade secrets by employees
formerly employed by a competing company

" Fpwtnuo:
“trade secret” /s disclos! /s prevent /s employe!
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Kep. 1.4

Tapaderypo: WestLaw

e AKOpA Eva Ttapadeypa:
* Requirements for disabled people to be able to access a workplace
* disabl! /p access! /s work-site work-place (employment /3 place)

* SPACE onpaivel dtaleuén (disjunction)

* MakpookeAn, ertakptBn epwtnuata, TEAecTeC eyyutntac (proximity operators),
Olatuntwueva otadiaka (dtapopa amo web search)

e Boolean avalntnon xpnolUomoleltal akoua oo ToAAoUcC
ETTAYYEAUATIEC
* ZEPELC AKPLPWC TL MALPVELC WG ATTAVTINON

* AuToO b€ onpalivel 0Tl SouAeUel KOAUTEPQL



Evidence accumulation

e 1 vs. 0 gpdavion evog opou avaltnong
e 2vs. 1epdavioelg
* 3vs. 2 epdavioelc, KA.
e Juxva ¢aivetal kKaAUTEPO

e XpelallOMOOTE KaL TN ocuyxvotnta eRdAVIONG Tou Opou ota yypada
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[Toto mepimAokn nuidounuevn avalntnon

e Title is about Object Oriented Programming AND Author something
like stro*rup

» Oomou * eival o wild-card teAeotiig

* QEpaTa:
* Nwc avtipetwnilovpe to “about”?
* Nwg yivetal n katdtaén?
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TLeldope onuepa
1- BAOLKEC EVVOLEC

2- Eidape eva amAo cvotnua avaktnong nAnpodgoplog
Baolopevo oto Boolean povtelo

a- avaAuvon syypadou
B- KaTo.oKELALOVUE TO AVECTPAMEVO EUPETAPLO
Y- TO XPNOLLOTIOLOULLE YLOL VO QTIALVTALE OE EPWTN AT
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TEAOZ 1°Y KepaAaiou

Epwtnoelc?

XpnotuomrotnGnke KAmoLo UALKO TwvV:
v’ Pandu Nayak and Prabhakar Raghavan, CS276:Information Retrieval and Web Search (Stanford)
v  Antéotodou N. ManabddnovAou , Avaktnon MAnpogopiac (Tunua MAnpo@optkic, AptototéAeto Mavemniotruto)
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