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" OpLOMOC KOl PAOLKEC EPAPUOYEC
= Avaktnon nAnpodopiac kot TN

" [lepLlEXOLLEVO MO MATOC KoL
SLad KOO TLKAL



Avaktnon NAnpodopiac (Information Retrieval) - (IR)

Elvail n ebpeon avTlkelLEVWY (KUPLWCE eyypadwV) armo LEYAAEC
OUAAOYEC Ta OTtola LKAVOTIOLOUV [ avaykn yia tAnpodopnon

2uvnOwc avalntnon He AE€eLg KAeLOLA

Edappoyeg;



(LTl va pac evoladepEL;

M (1)\[(')'(8[)(1, ISBN: 0-201-12227-8

Author: Salton, Gerard
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Content: <Text>

external attributes (metadata) and internal attribute (content)
Search by external attributes = Search in DB
IR: search by content




Edappoyeg
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Ta otatloTika o€ autn T oeAlda eival evOelKTLKA

Google Search Statistics 2025 (Top Picks)

8.5 billion Google searches are made per day.

Google processes approximately 99,000 searches per second.
Approximately 4.97 billion people globally use Google.

84% of Google users conduct at least three searches each day.

Google holds a dominant 90.01% share of the global search engine market.

1in 5 Google searches are voice searches (rapidly increasing)

60% of all Google searches are from mobile devices

75% of people don’t go past the first page of Google search results; Only 0.63% of
the people click on the second page of the Google search results

Google Search Result’s Position CTR Rate Recorded By Result

#1 27.6%
#2 15.8%
#3 11.0%
#4 84%
#5 6.3%
#6 4.9%
#7 3.9%
#8 3.3%
#9 2.7%

#10 24%

Gemini, previously known as Bard  +added Al functionality

https://www.demandsage.com/google-search-statistics/
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Bing: Microsoft

Build on previous search
engines (MSN Search,
Windows Live Search, Live
Search),

In 2023, faster than Google to
release an Al Chatbot service
(Bing Chat) based on GPT4,
Merged with Copilot

Yandex: pwowkr moAveBVIKA
TEXVOAOYLKN ETOLPELQ TTOU
eldLkeVETAL O UTtNPECLEC Kall
TPOIOVTA OXETLKA LE TO
Awadiktuo kal Bswpeitol n
HeYaAUTEPN €TALPEL
TeEXVoAoyiag tng Pwaoloc.
AeLlTOUpYEL TNV HEYAAUTEPN
Hnxavh avagntnong otn
Pwola pe pepidlo ayopadg
nepimouv 65%.

Mnyn: Wikipedia



Search Engines
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Baidu: 2n peyalUtepn pnxavi
avalnTnong otov KOO, Kol
KATEXEL TO 76.05% ToUu pepLdiou
ayopac oTnV ayopd Unxovwv
avalntnong tng Kivec.

DuckDuckGo sivot Stabiktuoki
punxovn avalAtnong mou Sivel
Eudaon otnV mpootaoia ¢
LOLWTLKNC (W TWV XPNOTWV TNG KoL
otnv anoduyn tou “@iAtpou
puoaAiboc” Twv eEATOULKEUUEVWV
anoteAeopdtwy avalitnonc.

= [Inyn: Wikipedia



Desktop search

IR tools are designed to find information on a PC, including web browser history, e-mail
archives, text documents, images, video, etc

10



Edappoyeg

Email search
Social search
Enterprise search

helps people in an organization find the information they need to
perform their jobs-- data extracted from inside the business, along with
external data sources like document management systems, databases,
etc

Domain specific search: Legal information retrieval,
Digital libraries

ALAPOPETIKEC ATIALTACELG AVAAOYQ PE TNV EPAPUOY)

11



. o Kedp. 1.4
Domain-specific

Tapadeypo: WestLaw

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

* MeyaAo gumoplko (cuvOpouEC Ml MANPpwHR) oot

* Aval{tnon og VouLKA Keipeva (apxtoe t01975, n diataén mpooteBnKe to
1992)

* Boolean spwtniupata Kol epwtApata GUCIKAC YAWCOOC

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

12



Kedp. 1.4

Napadeypo: WestLaw

* Napadelypa (amootaon avAapeSa oTouC OPoUC):
» Avaykn nAnpo@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!

13



Katnyoplec epapoywy

" >to web/bladiktuo (search engines)
Aloskatoppupla Eyypada o€ EKATOUUUPLO UTIOAOYLOTEC.
2UAAovyN eyypadwy, KAlpLaka, Slatagn amoteAEoUATWY, ..
" [IpoowTiKN avaktnon nAnpodoploc
(oTtov MpoowTko uTtoAoyLoth, email, KAT)

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

" Je eminedo enEipNONC, OpyavIioLOU
(enterprise, institutional)

= Avalntnon €Okov okomou (domain-specific
Sead rch) — TIX EPELVNTLKA APOpa og Bloxnueia



OpLopOC

Avaktnon NMAnpodopiac (Information Retrieval) - (IR)

" glval n eVPECN OVTIKELLEVWV KUPLWC eyypadpwv
(documents) adountng pvonc (*) (unstructured) mou
ouvnOwc €xouv TN popdn KeLPEVOUL (text)

" oo peyaAec cuAAoyEc (ouvnBwe amoBnKeVUEVEC O€
UTtOAOVYLOTEC)

" TO OTTOLAL LKOWVOTTOLOUV pLat avaykn mAnpodopnong
(information need)

(*) oxt akptBwc!

15



Adounta dedopeva

" Turtlka avadepetal o€ eAcudepo keipievo

" ETTITPETIEL

" Epwtnpata pe Aécetc kAewdla (keyword) pe mBovoug
TEAEOTEC

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

= KAa.ooLKO OVTEAO yLa avalntnon o€ eyypada KELLEVOU

16



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 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 12/09/1995 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 4,
17

unstructured

Introducing 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

o

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

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

snow in thé Atlas mountains from Morocco

Loved it, but snow on Mt Osser in November! @&
e - Rep
Hany Sayed
Beautiful &
eply - 1

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

e Reply
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Huwdounueva dedopeva

e 2TNV Mpoaypatkotnta, d€v umdpyxouv apywc un dopnueva dedopeva
* T.X., aUTN N SLadavela €xel Sakplteg {wveg onwg Title kal Bullets
 Web pages?
* Emails?
o «Hubopnuevn» avalntnon onwc:
e Title contains nubounuéva AND Bullets contain avalntnon

... kalt BEBata umtapyet tavta n YAwoolkn doun

18



Kedp. 1.1
T elval n Avaktnon MAnpodopiac
(Information Retrieval);

corpus/collection

information need

Avaykn
nAnpodépnong

Epwrnua Juotnuo Avaktnong
keyword 2ATl MAnpodopiog
query
Anavtnon

Retrieves documents
ranked by relevance to

query

19



" OpLOMOC KOl PAOLKEC EPAPUOYEC
= Avaktnon nAnpodopiac kot TN

" [lepLlEXOLLEVO MO MATOC KoL
SLad KOO TLKAL
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Poll 1: Molol slote;

Multiple Choice

3etog 4 gtog

6

5 efog

13

>5¢gtog

6

ul Mentimeter
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ChatGPT

Chatbot interface that provides access to OpenAl’s language
models, including GPT-3.5 and GPT-4 Omni (O3)

Based on the Transformer architecture, trained using deep
learning.

Trained on vast amounts of data to generate human-like
responses

Generates the most probable next token

O3 uses probabilistic sampling to make responses more
natural

22



ChatGPT

‘EXETE XpnolportoLr)oeL To ChatGPT;

15

Nat oxt

20 1

il Mentimeter

» B
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The three models of satisfying
information needs

Structures queries Search Engines Large Language Models
Systems DBMS Google search ChatGPT
Corpus Relational tables Web+ Web texts, books,
Wikipedia
Input sQL Keywords Natural language
Output Data in tables Ranked sources New content

ChatGPT uses dense retrieval (embeddings) rather than
keyword matching as in IR

24



From ChatGPT

Feature

Retrieves
documents

Keyword-based
search

Understands
intent

Generates
summaries

Traditional IR

v

X X B

ChatGPT

X

X
&
|

25



Poll 2
MexptL 3 o Betika
MEeExpL 3 TtLo apvnTKA

ChatGPT

26



ChatGPT

MeExpL 3 rtLo Betika

EUKOAN TtAnpodopLd

EVOMOKTIKEG AUTELG
EMAVAOTATIKO”

YAITWYEL XpoYo yla search

viomixanikiepanastasi

ouvon KEWEYOU controltheworld

auecotnTa YDI’WODO

timesaver
cash

akplBela
money

TuxatotnTa

income
Taxutnta
EUKOALA
EATTIOTO

efolkovoginon xpovou
a&loriloTo ouvnbwg
Taxutnta auecotnta

ul Mentimeter

e B

27



ChatGPT

MéXpL 3 TTLO apvntLKd il Mentimeter

unavailable

unreliable

AavBaopeva aroteAeGuata
rtiBavotnta Aaboug
okotadlopo¢ okeWNG
avatlortioTo Kpataél dedopeva
I6WC Ttto Burvo aro EpEva 10 EEPouv toMot”

elonmusk unrealiable controltheworld
TTEPLOPLOPEYO TPOPOKTIKO”

KOG TOG XpN6n¢
neuralinkintegration

€TOIUEC EPYATIES

TUXalotNTA ArtavTnewy

B

28



Limitations of ChatGPT in IR (by ChatGPT)

" [ack of explicit retrieval: Does not return source documents
like a search engine.

®  Hallucination problem: May generate incorrect or
misleading answers.

" Bias & Ethics: Reflects biases from training data.

= Difficult to evaluate: No citations, making accuracy hard to
verify.

" High computational cost: Requires significant resources to
run.

29



NoyokAorr (olkeloToLeltal KELpeEVO AAAWV)

Citations/accountability

Machine generated context as input to LLM



AUo omtikee ywviecg/“disruptive” og Vo afoveg
= Ekmnaibevon yevika

" 3TO QVTLKE(MEVO TOU HOBONUATOC: MWC EMNPEALEL TNV
avalntnon



RAG

Retrieval-
Augmented
Generation

o
ﬂh Linkedin.com/in/aurimas-griciunas

X fAurimas_Gr

P . newsletter.swirlai.com

@ ww . swirlai.com

Retne_vd Aug me;n'tepl
Generation (RAG;}
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Vector e - ; ' '
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RAG

Retrieval-
Augmented
Generation

RAG Developer's Stack

opel _ = 00 =. . G;' ”

LLMs =2 Llama 3.3 Phi-4 6emma 2  Quwen 2.5 Mistral

B ¢ = as

OpenAI Claude Gemini

CES .
Bseg

Cohere Amazon
Kalyan KS
LangC ain Llama Index  Haystack
www_linkedin.com/in/kalyanksnlp
Vector
Databases e . & " @)
. «
k?-\" k “
Chroma Pincone Qdrant Weaviate Milvus
b /
Data W s
Extraction -~ Crawl4AI  FireCrawl ScrapeGraphAL
Oocumnzy ~> % 4.0 )
AYAY bl-\ -
MegaParser  Docling Llama Parse ExtractThinker
Open LLMs = [oa .) i ®
Access == e o 9
Hugging Face  Qllama Groq Together AL
PAN
e .®-
Text Wl¥ N”M'[ BGE
Embedd ings ::\ SBERT llama
e OV 4 ®
OpenAl Voyage AL Google Cohere

Evaluation  ------=- >

v ragas
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" OpLOMOC KOl PAOLKEC EPAPUOYEC
= Avaktnon nAnpodopiac kot TN

" [lepLEXOLLEVO LB MATOC KoL
SLad KOO TLKAL
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Ked. 1

Mnyavec Avalntnonc

daon 1: Anpoupyia tng pnxovng avalntnong

" Anuwoupyia culdoync (ov v uTtapyel):
= crawl, scrap, use specific APIs (social media)
= AvAAuon ToU KELUEVOU
= [lowot Ba eival oL Opol, meplAapBavel Kol
YAwoooAoyLKN eneéepyaoia
= KOTOOKEUN EVPETNPLWV
" H o anAn popdn: yia kabe 6po os mola Eyypada

eudaviletal

(emektdoelg Y ue cuxvotnta epdaviong, mAnpodopia B€ong, ouurmieon,
KATT)



Ked. 1

Mnyavec Avalntnonc

Ddaon 2: Asettoupyia
O xpnotn¢ uTtoBAAEL Eva epwTnua

Enetepyaoio TOU EpWTAMOTOC

Xprjon tou supetnpiou ya va Bpoupue (retrieve) ta cuvaodn
gyypada Kat va ta Slataéou e ue faon tn cuvadeLa

Nwc opiloupe tn ouvadela:

Boolean model: untapyet, 6&v uTtdpxeL 0 OPOC

tf-idf (Baolopévn o keipevo)

Source importance: Pagerank (ot cuvdgoelc), clickthrough (yevika traffic),
document age, authority (wikipedia)

Personalization, contextualization

User intent

Learning to rank



Mnyavec Avalntnonc

A&LoAoynon
Ae poc evoladepel n dataén:
Recall/Precision/AUC

Mo evlladEpel n dtataén:
MAP, NDCG

Word embeddings + ML

ALOVUOLOTIKEG OLVOTIOPOALOTAOELG OPWV
word2vec (og faBog)
Transformers, LLMs (oe unAo eninedo)

Lucene
Open-source software yia tn dnuovpyia pnxovwyv avalntnong

Ked. 1
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Avadlntnon

" Movtelomoinon
" Enteepyaoia

" Baolkeg SOUEC
= AéloAoynon

+ RAG (chunking, vector search, vector
databases)



Mepka 2toxeita Mnyaviknc Mabnonc

Word embeddings

+ king [0.300.70 ] x
0.75 _
% king
-  man [0.200.20 ]
0.5
+ woman [0.600.30]
% Woman
0.25 "
queen [0.700.80] man
0

0 0.25 0.5 0.75 1
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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, Ekbooelg TUOAQ

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

40



ALOO LKOLOTLKO

= BaBuoAoyia (propel va aAaéel):

" Epyaoia (€wg 2 atopa) — os pacelg:  50% 11 70% (MpoALpETIKO KOUUATL)
ypartn e€€taon 50% n 30%

= [1POKATAPKTLKOC OXEOLAOUOC

27/3/2025

Mapadoon 1" Daong 11/4/2025

Mapadoon 2" Maong 23/5/2025

Mpodopikn E€ETaon EBSopada 26/5/205

= H epyaoio dev «kpaTLETOLY
" [La va TEPACETE TO pabnua, Babuog dtaywvicpatog = 4

41



Alya Aoyl yLa TNV Epyoaola

Mnyxavn avagntnong
Lucene (solar) +
Détoc + RAG

Oepatiko (maAaLotepa, Talvieg, avalntnon IpayoudLwy
(otixol), emotnUovika apbpal)

42



TEAOZ Elcoywync

EpwtnoE&Lc;



Atdaokovoa: EvayyeAia Mitoupa

Avaktnon Boole

Akadnuaiko Etoc 2024-2025



1.

2.

[TepLleEXOEVO

MepLKEC BAOLKEC EVVOLEC

‘Eva art\o Al

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

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

45



Kedp. 1.1

Baowkec ‘Evvolec

46



Kedp. 1.1

T elval n Avaktnon MAnpodopiag
(Information Retrieval);

ZuAloyn
Eyypadwv

Juotnuo Avaktnong
2ATll

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

Avaykn
nAnpodépnong

Epwtnua

47



Ked. 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
BonBad va oAokAnpwoel karmolo £pyo (task)

v Aadopad petagy: information need kat epwtripatog (query)

v Ad hoc retrieval

48



To kKAaowo povtedo avalntnonc (search model)

Get rid of mice in a
politically correct way

Misconception?

Info about removing mice
without killing them

Mistranslation? |
How do I trap mice alive?

Misformulation? :+

Findthis:| mouse trap |ayhmguge 4]




Baolka Bnuata

(mpoemnetepyaoia)

" JUM\eée ta Eyypada

= AvaAuon

= Kataokelaoe BonOnTLkeC SOUEC — eupeTAPLA

(Aetoupyla)
" Emneéepyaoia EpWTACEWV

Apxka Ba Soupe TNV amAovotepn popdn:
Boolean retrieval

Ked. 1

50



Ked. 1

[Mpoemnetepyaocia (Mnyavec Avalntnonc)

Anuioupyia TG Hnxavng avaintnong
" Anuwoupyia culdoync (ov v uTtapyel):
= crawl, scrap, use specific APIs (social media)
= AvAAuon TOU KELUEVOU
= [lowot Ba eival oL Opol, meplAapBavel Kol
YAwoooAoyLKn eneéepyaoia
= KOTooKEUN EVPETNPLWV
" H o anAn popdn: yia kabe 6po os mota Eyypada
eudaviletol

(emektdoelg Y ue cuxvotnta epdaviong, mAnpodopia B€ong, cuurmieon,
KATT)



Ked. 1

Aettoupyla (Mnyavec Avalntnonc)

O xpNotnC uTtOBAAEL Eva EpwTnua

Eneéepyaoio TOU EpWTAMOTOC

Xprjon tou supetnpilou ya va Bpoupue (retrieve) ta ocuvaodn
gyypada Kal va ta Slataéou e Ue faon tn cuvadeLa

Nwc opiloupe tn ouvadela:

Boolean model: umtapyet, 6&v uTtApYEL O OPOC

tf-idf (Baolopévn o keipevo)

Source importance: Pagerank (ot cuvdéoelc), clickthrough (yevika traffic),
document age, authority (wikipedia)

Personalization, contextualization

User intent

Learning to rank



Architecture of the IR System

A High level software architecture of an IR system

SN

Web b
l

Web Crawler v ‘
query parsing &
Crawling Process . expansion

Y
system qui
y Inverted Index

aviorics [ 191 191 CTe1 3,

buttedy [ I8 % . )

coasline |1 (181 I8 [T 4, > refrieval & ranking
LS

Document Collection

or ) gateway |[1e1
Central Repository z2urich £ g l
l e
Indexer 1. document dyy
Indexing Process 2 document dz;
3. document ds
4. document dz

Refrieval & Ranking
Processes

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




Ked. 1

BaOLKEC EVVOLEC

AmtotéAeopa os Slatoén pe Baon tn cuvadela

A&Lohoynon:
" mEpa amno tnv anodoon (efficiency)
amnoteAeopatikotnta (effectiveness)

AntoteAeopatikotnta (effectiveness): Mooo kaAa (xprnotua,
ouvapn) elval ta yypoda tou avaktninkav;

54



/ EQ. 1.1
ATIOTEAEOLLATIKOTNTA o

= AkpiBelo (Precision): To ToocooTto TWV gyypadwyv MOV avaKktnOnkav rmou
elval cuvadn pe tnv avaykn mAnpodopnong Tou Xpnotn

= AvakAnon (Recall) : To Tooooto Twv cuvadwy UE TNV AvVAyKn
nAnpodopnong tou xpnotn eyypadwv tnc cUAAOYNC TTou avaktnonkov
armo to cloTnNUa
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Kedp. 1.1

Boolean Avaktnon
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, Ked. 1.1
Boolean povteAo

" EMloTpEPOVTOL WE ATTAVTNON OAQ TAL KELMEVO TIOU LKOVOTIOLOUV
TO EpWINMA ywpic dtatoén
= Avadikn ocuva@ela (CUVOPEC, UN CUVAPEC)

= Keiplevo w¢ cUVoOAo 0pwv

" OL YpNOoTEC SLATUTIWVOUV EpWTNHATO LE TN popdn Boolean
ekppaocswy, dnhadn opwv cuvduvaopuevwy pe AND, OR kal
NOT

= JuvadEC AV TIEPLEXEL TOUC OPOUC
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Ked. 1.1

Adounta 6edopeva to 1680

Shakespeare’s Collected Works
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Kedp. 1.1

Adounta dedopeva to 1680

* MNowa Beatpika €pya tou Shakespeare mepleExouv ti¢ Ae€elg Brutus
kot Caesar oAN& oL tn A&€n Calpurnia

* Epwtnua: Brutus AND Caesar AND NOT Calpurnia

59



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 1i

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




Kedp. 1.1

Adounta dedopeva to 1680

* MNowa Beatpika €pya tou Shakespeare mepleExouv ti¢ Ae€elg Brutus
kot Caesar oAN& oL tn A&€n Calpurnia

* Epwtnua: Brutus AND Caesar AND NOT Calpurnia

* Na Stafaocoupe OAa Ta Epya CELPLAKA OTTO TNV apXN
ONUELWVOVTOC ...

* Oa UTOPOUCOE VO KAVOUE grep o OAa ta pya yla Brutus ko
Caesar, KoL va. 6BNOCOUE TIC YPOULEC TIOU TIEPLEXOUV TN AEEN
Calpurnia
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Ked. 1.1

Adounta 6edopeva to 1680

" LTl oxL grep (N karmoto aAAo filter)?

= Apyo (yia peyaAec cUANOYEC)

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

= NOT Calpurnia v eival eUKoAo

= Emunmp6oBetn Asttoupykotnta (m.x., Bpecg th Aé€n Romans Kovtd oto countrymen)

= Atdtaén! Ranked retrieval (ta «kaAUtepo» €yypada avAUESO OE AUTA TTOU
LKOVOTTIOLOUV TNV Epwtnon)
= Y& gMOMEVA padbnpata ....

ntpo-eneéepyactouue
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YrioBeon: €xeL yivel avaAuon kKol KABe Kelpevo eival

Lot cuAAoyn oo 0pouC

AvaAuon

‘Eyypada anod tn cuAloyn) B o, |y

Oa ta bouue oto [1

Kedp. 1.2

Friends, Romans, countrymen.

ENMOUEVO pddnuo \{ TO ke N | Zer ]

Token stream @ Friends || Romans | | Countrymen
Ll N g u | Stlc W Mwoooloyikn eneéepyaoia
modules
friend| |roman| |countryman

Modified tokens

Opol (terms)




Ked. 1.1

[l va Sou e ta Baoctka ...

Boolean povtelo

Avadikn untea (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
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Kedp. 1.1

Term-document incidence matrix (U\Tpa cupTTWONC)

Antony and Cleopatra Julius Caesar The Tempest  Hamlet Othello Macbeth
Antony 1 1 0 0 1
Brutus
Caesar
Calpurnia
Cleopatra

mercy

e =

waorser

O O O Fr Kk Bk
P B O O O O
P P O O Kk Bk
R, B O O kB O O
O B O O Fr O

1 oV TO €pYO 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.
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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 Toug urtapxouv M = 500K dlakpitol (distinct) opol.

Mooa KeALA £XEL O TIVAKOLC CUUITTWONC;
A. 1 dloekatoppuplo

B. 500 dioekatoppupla

C. 500 gkatoppupLa

D. 5 dioekatoppupla

MNooa pun pndevika keAla (dnAadn 1) €xeL o mivakoc cUUMTWONC;
A. 1 dLoekatoppuplo

B. 1 ekatoppUpLo

C. 50 dloekatoppupla

D. 50 ekatoppupLa

Nooooto twv 1: s



Ked. 1.1

[Toc0o elval To peyeBOC TOU MivoKa,;

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

= AA\Q b€V €XEL MEpPLOOOTEPA OO £va dloskatoppuptlo 1.
» O miivakog ival e€alpeTika apalog (sparse) — touAdxtotov 1o 99.8% eival O.

= [owa elval pa KAAUTEPN avamapaoTaon;
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Kedp. 1.2

AVTECTPOMMUEVO EUPETNPLO 1 OPXELO
(Inverted index/file)

Mo KABe opo (term) t, SLatnpoU e pLa Alota He OAa ta Eyypada rou
TLEPLEXOUV TOV OpO.

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

Kep. 1.2

* MmopoUpEe va xpnolpomoljoou e otabepou peyEBouC arrays yla auto?

Brutus| '""——>
Caesar| '"——>
Calpurni4“9:>

2 11] 31 45173174
21 4] 516 ]16[/57]132
311 54101

Tuyivetal av n Aé€n Caesar npootebel oto eyypado

14?




* Xpelalopaote petoBAntol peyeBouc AloTeg

AVTECTPOUUEVO EUPETNPLO

Kkataxwpenoewv (postings lists)
MMowa Soun dedbougvwy gival kataaAAnAn;

* XTn HvAun, arAda-dtacuvdedepevec Alotec (skip lists) n mivokeg

HeTABANTOU UKoUg
* 310 6l0KO, WG (OUUTLECUEVEC) CUVEXOUEVEG aKOAOUBIEC KOTAXWPAOEWV

Xwpig deikTeg

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

N

Ne&iko (Dictionary)

Kedp. 1.2

Kataywpnon
(Posting)
2 111 311 4511731174
2 516 |16/ 571132
31 | 54101
S
—

Karaywprioeic (Postings)

>e Sataén pe Baon to doclD (Ba Sovpue oe Aiyo yuatil).



“Q\?QB th\uO«
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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 Toug OPOUC
v' ApXLKQ o¢ Bewprjooupe addaPntikr Stdtatn

To dnutouvpyouue amno ripv, o SOUUE TwWC

Kedp. 1.2
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Kedp. 1.3

DTLatape To EVPETNPLO, TWPA;

* Nwc emetepyalONAOTE UL EPWTNON;
* Apyotepa — Tl AAAoU €ldouc EpWTAOELC
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Erteéepyaoia epwtnoswv: AND

Eotw n epwtnon: Brutus AND Caesar

e Bpec 1o Brutus oto Aeflko

* AVEKTNOE TIG KOTOXWPHOELG.

* Bpec to Caesar oto Ne€lko

* AVEKTNOE TLG KOTOXWPHOELG.

* YITOAOYLOUO TNC TOUNG Tou — MQ3;

16

" 32

64

128

A 4

A 4

13

21

34

Brutus
Caesar

Ked. 1.3
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2Uyxwveuaon (merge) b, 1.3

* Aleoyloe TIc SUo AloTeC TawTO)XpOVA, O XPOVO Ypa ko (linear) oto
OUVOALKO 0pLlOUO TWV KATAXWPNOEWV

24816 — 32

»
>

64

A 4

128

A 4

\ 4
\ 4
w
A

5

8

A 4

13

A 4

34

Brutus
Caesar

Av T UNKN TWV ALOTWV €lvol X Kal y, n ouyxwveuon naipvel O(x+y) Asttoupylec.
2NUOVTLKO: Ol KATOXWPNOELG TIPETEL va. elval dtatetaypevec pe Baon to doclD.
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O aAyoplBpoc cuyxwveuonc

INTERSECT(p1, p2)
answer «— ()
while p; # NIL and p, # NIL
do if docID(p1) = doclD(p3)
then ADD(answer, doclD(p;))

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+

—
-



Ked. 1.3
BeATioTOTIOLNON EPWTNMUOTOC

* Mola eival BEATIOTN OElpa yla TNV eNeEepyacia EVOC EpWTAUATOC

* Eotw pLa epwtnon nou givat to AND n opwv.

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

Brutus m——>[ 21747 8] 16] 32] 64/128
Caesar —— > 1 2! 31 5]/ 8 16/ 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 UUE TO [ULKPOTELPO OUVOAO Kol CUVEXLOE UELWVOVTAC Kal dAAo to

anoteAeoua
4
XpAon tn¢ ocuxvotntag eyypadou
oTO AE€LKO
Brutus n——>[ 214 16| 32| 64128
Caesar In——>[ 1 518 116/ 21 34
Calpurnia | "——>>[13]16

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




Ked. 1.3

BeATLoTOMOLINON EPWTNMUATOC

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

* Bpec tn ouyvotnta gyypadou yio OAOUC TOUG
OpOUC.

* EkTipnoe to peyebog kabe OR (ouvinpntika: wg To
aBpolopa Twv cUXVOTNTWV gyypadou).

* Eleepyaoia TOU EpwTAUATOC Kata avéovoa
oclpa KaBe opov.



Ked. 1.3

BeATLoTOMOLINON EPWTNMUATOC

((Aand B) and C) and D
" Kpataue 1o evolaueco anoteAeoua otn puvnun Kol OtoPaloupe TN AAAN
AloTta amo to 6loko
" ApXLKQ, EVOLAUECO AMOTEAECHO = A

‘Otav moAAotl peyalec Alotec, EVOANAKTIKEC YLOL TOV UTTOAOYLOMO TOUNC

" ypnotporowwvtac duadikn avalntnon otn Leyain Alota (AoyaplBuikog
XpOVOog)
" qmnoBnkevon peyainc Alotac wg hashtable (otabepad)
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Kedp. 1.3

Boolean epwtnuata: Akplpec tatpltaoua (Exact match)

* To Boolean povteAo avaKkTnong amavia EpWTALOTO TTIOU Elvol
Boolean ekdppaoeLc:
* Xpnnon AND, OR kat NOT yia to cuvbuaopo 0pwv

* 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€ eUTOPLKA cuoTApata 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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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 XPNOLOTIOLOULLE YLOL VO QTIAVTAE OE EPWTN AT
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TEAOZ 1°¥ KepaAatiou

Epwtnoelg?

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