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©  Meyddeg ouddoyég (corpora)
)

* 'Eotwoav N = 1M eyypaga, to Kabe £va pie
repiiou 1K opoug
* Avg 6 bytes/term, cupneptdapBavopeveyv tTov
KeVRV/0TIEN
* Apa, 6GB 0ebopeva ota eyypaga
* 'Eotw otr vnapxouv m = 500K drakpiroi opol
petadl auTtev
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ﬂ O mivaxag mIpakTika oev xtidetal

L =
* ITtvakag pe 500K x 1M exer puoo-tpig 0’s

Kat 1’s
* AA\a exel mave amo eva owg 1's

* O mivaxag etval e§alpeTika apalog

* Ilova Oa ntav kadutepn avarapaotaon; < — Mari:

* Kataypagoupe povo tig Oeoeirg tov 1
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Apxitextovikn Mnxavne Avadntnong
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£YYpa@a IIou ImmepLexouv tov 1’

* Na xpnolpomoluooue mivaka 11 Alota yia Tov

OKOIIO AUTO;

Brutus In—— >

Calpurni4“5:>
11| ——

Caesar

Ti1 Ba cupPBei edv o 6poc Caesar

% Inverted index (VTEOTPALEVO

* I'va xaBe opo T, mpener v’ armoBnrevooupe oAa ta

2

16

32

64

128

1

13

21

34

13

16

TTpooTEDEI OTO £yypagol 4,
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Inverted index

* O1v ouvoedepeveg ALOTEC YEVIK®E eLval IIPOTLHOTEPES
EVAVTL TOV IILVAK®V

* Auvapixi 0£opeuon Xmpou
« Eiloayayn opov ota eyypaga eivatl eUKOAnN
- EmBdapuvon oe xopo Aoy® TtV pointers

Brutusl 1W——> 24— 8—16—32—64—128
Calpurni4“9:> 123581321~ 34
Caesar, "™——> |13 16
- N -
o
. Postings lists
Dictionary

TG‘C,IVO[JF]}J%'ZVSQ ME B(']OT] 10 docID (mepioosrepa ot Aiyo)
6
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©  Kataokeun tou Inverted index

‘Eyypaga 1Tpo¢ indexing

m [ 1 ¥ L=
Fe i . LU
| -

/|

Friends, Romans, countrymen.

Tokenizer}
PeUua Twv tgkéns ﬂ Friends || Romans | | Countrymen
2¢ Aiyo yi’ Linguistic W
aura modules
Tpotrotroinuéva tokens iL friend| |roman| |countryman
[Indexer} friend m—— > | 24—
Inverted index @ roman " =172
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*  Bnpata tou indexer

AxoAlouOia tov {euywv (Modified token, DocumentID)

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

Tu. HMMY, [avemomupio Oeccoliog

Term Doc #
|

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
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Bnuata tou indexer

Tadivounon xata 0po
4

Biina-0spuéio Tov indexing
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Term Doc #
|

did
enact
julius
caesar
|

was
killed

i

the
capitol
brutus
killed
me

o}

let

it

be
with
caesar
the
noble
brutus
hath
told
you
caesar
was
ambitious
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Term Doc #
ambitious
be
brutus
brutus
capitol
caesar
caesar
caesar
did
enact
hath

|

I

i

it

julius
killed
killed
let

me
noble
Yo]

the

the
told
you
was
was
with
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©  Bnpata tou indexer

* IToAAamAeg eppavioelg Tou
1010U OPOU OTO 1010 £YYPAPO
OUYX®VEUOVTAL

* IIpootiBetalr mAnpogopia
OXETLKI] € TV OUXVOTITA
£HEAVIONE TOU 0POU

= =

[aTi TTAnpOopia ouyxvoTnNTag;,
@a 10 oulnTrioouuE apyoTepa

Term Doc #
ambitious
be
brutus
brutus
capitol
caesar
caesar
caesar
did
enact
hath

I

I

it

it

julius
killed
killed
let

me
noble
SO

the

the
told
you
was
was
with
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Term Doc #
ambitious
be
brutus
brutus
capitol
caesar
caesar
did
enact
hath

|

i

it
julius
killed
let

me
noble
o}

the

the
told
you
was
was
with

NNENNNEPENNENEPEPRPNEPEPNNEPEPEPNEPEPNEDNDDN

Term freq
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D To arroteAeopa orapeptdeTal 0To
@ Dictionary xau oto apxeio pe ta Postings

Term Doc # Freq
ambitious 2 1 Doc # Freq
be 2 1 Term N docs Coll freq/ 2 1
brutus 1 1 ambitious 1 1/ 2 1
brutus 2 1 be 1 1 M 1 1
capitol 1 1 brutus 2 2 € 2 1
caesar 1 1 capitol 1 1 i< 1 L
caesar 2 2 caesar 2 3\: 1 1
did 1 1 did 1 1\ 2 2
— 1 1 enact 1 1\ 1 1

hath 1 1 1 1
rath i ; | 1 2 -} 2 1

i 1 1 +
I 1 1 # it 1 . i i
it 2 1 julius 1 1\ 5 1
julius 1 1 killed 1 2\ 1 1
killed 1 2 let 1 1\ 1 5
let 2 1 me 1 1\

2 1

me 1 1 noble 1 1\ 1 1
noble 2 1 so 1 1\ > 1
S0 2 1 the 2 2\ ) 1
the ] 1 told 1 1\: 1 i
the 2 1 you 1 1 5 1
told 2 1 was 2 2\

with 1 1 2 1
you 2 1 2 1
was 1 1 1 1
was 2 1 > 1
with 2 1 2 1
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Tv mAnpwvoupe yua amobnkeuvon;

Doc # Freq
Term
ambitious
be
brutus
capitol
caesar
did
enact
hath
I
i
1 > it
O po | julius
killed
let
me
noble
SO
the
told
you
was
with
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s
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[EEN
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Pointers
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To eupetnpro (index) mou poAlg xtloape

H
* [Iog emeepyadopaote eva ep@TNA; < w;gl‘g"fl
« Apyotepa — T eldoug epotrpata ofuEepa

HUIIOPOULE VA eI1e{ePYAOTOULE;

13
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2 . Berpnote To epTNUA:

Brutus AND Caesar

Enelepyaola epotnuatog: AND

 Evtomoe tov 0po Brutus oto Dictionary

+ Avaxtnoe tnv Alota pe ta postings mou tou
AVTLOTOLXEL

* Evtomoe tov 0po Caesar oto Dictionary

+ Avaxtnoe tnv Alota pe ta postings mou tou

AVTLOTOLXEL

« “Yuyxwveuoe’ Tig OUO AloTeg TV postings:

ax

2

[
»

4

[
P

[
P

8

16

" 32

[
P

64

A\ 4

128

1

[
>

[
P

3

[
»

5

A 4

8

[
P

13

A 4

21

134
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Brutus
Caesar

14



= Houyxaeveuvon
=

* Alaoxlote Tig OUO AloTEC TAUTOXPOVA, OF
XPOVO YPAUHULKO 02 OXE01] 1€ TOV OUVOALKO
ap1O110 TV postings entries

24— 8—16—32—64—128| Brutus
28 h
11231518113 b{ 21 = 34 | Caesar

Edv 1a ynkn twv AIOTWV €ival X KAl ¥, N CUYXWVEUCON TTAipVEl
O(x+y) AeiToupyieg
[lpoooxn: Ta postings cival Tagivounuéva w¢ TTpo¢ 1o doclD

1
Tu. HMMY, Iovemiotmo Osccariog 5



= Boolean epotpata: AkpiBeg taipraopa
v 1 9 ! ! 9
* To Boolean povteAo avaxtnong eivatl 1Kavo va Bgtel
eva epwTnUa To omolo eival pa Boolean ekgpaon:

* Ta Boolean epotnpata etval epeTNHATA IIOU QTLAXVOVAL
pe xpnon tav tedeotwv AND, OR xar NOT ou ommotou
£VEOVOUV TOUC OPOUC TOU £PWTIATOS

* BAemel xaBOe eyypa@o g £va oUuvoAo aro Aeéelg
« Eival agpiBeg: ta avaktnOevta £yypa@o £1te 1KavormolouV arkplB®g
T1g ouvOnKeg eite OXL
* 'Htav to Kuplapxo eImmoplko povteAo avakTnong ya
IIOV® OII0 3 OSKALTLES
» Mtig “emayyeApatikeg’ avadntnoelg (I.x., 0LKNyopou)
xpnoltpomolouvtal akopn Boolean gpotnpata

Tu. HMMY, [avemomupio Oeccoliog 16



@ HapdSSLYl.la: WeStLaW http://mww.westlaw.com/

vH LEYOAUTEPN EUTTOPIKNA (CUVOPONNTIKN) VOUIKN
utTnpeoia avalnrnong (cekivnoe 1o 1975; 10 ranking
TTPoOoTEOBNKE TO 1992)

* [1loAAa terabytes d0edopevwy; 700,000 xpnoTeg

* H mTAgIovOTNTA TWV XPNOTWV XPNOIUOTIOIEl aKOuQ
noolean epwTAuATA
e [Tapaodelyua epWTAMATOC:
« What is the statute of limitations in cases involving the
federal tort claims act?

 LIMIT!/3 STATUTE ACTION /S FEDERAL /2 TORT /3
CLAIM

/3 = within 3 words, /S = In same sentence

Tu. HMMY, [avemomupio Oeccoliog
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H(]p(']S ELYHA. We StLaW http://mww.westlaw.com/

&
* 'Eva akOun TTapadElyua EpWTAMATOC:
* Requirements for disabled people to be able to access a
workplace
 disabl! /p access! /s work-site work-place (employment /3
place

* Ilapatnpnote otr to KENO onpatvel ovadeuén xat
ox1 ouleuén!

* Maxkpd, akplBn epoTnpaTa; TEAEOTEC EYYUTNTAG
(proximity); Oxi onwg n Web search

Tu. HMMY, [avemomupio Oeccoliog
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| ) Boolean gpwtiuata: [Two yevikeég
& ouyxwveuoelg
=

« Aoknon: IIpocappoote tnnv ouyxmveuon yia ta
EPWTATA:
Brutus AND NOT Caesar
Brutus OR NOT Caesar

Mmopoupe Kal £0® vVa EKTEAECOUE TNV OUYX®VEUON
oe xpovo O(x+y) 11 TL pImoopouUe va eILTUXOUNE;

Tu. HMMY, [avemomupio Oeccoliog 19
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2 UYX®OVEUOT

Tv woxUel yia tuxeleg Boolean ex@paoeig;
(Brutus OR Caesar) AND NOT

(Antony OR Cleopatra)

* Mmopoupe mavta va eKTeA£00UE OUYXOVEUOT]

oe “YpauulKO~ XPOVO;
* I'pappixo g mmpog T;

* Mmopoupe va emmtuxoupe Katl KAAUTEPO;

Tu. HMMY, [avemomupio Oeccoliog
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BeAtiotonmoinon ene{epyaoiag epOTNUIATOV

=) ITola elval n KaAutepn ogpa yia TV erneéepyaoila;

* BeepPnote eva epOTNIA IIOU AIIOTEAELTAL AIIO OPOUC

ouvoeopevoug ue AND

* ['va kaBe evav amo Toug 0poug, AVAKTNOTE TNV

Alota pe ta postings, katomy Kavre AND petadu

TOUC
Brutus| "T——>
Calpurni4”9:>
Caesayy, "——>

Epwtnua: Brutus AND Calpurnia AND Caesar

2 14 16| 32| 64/128
1] 2 518 16/ 21 34
13116

Tu. HMMY, [avemomupio Oeccoliog



"'\ Ilapadevypa Be}xu(nonomcng
erredepyaolag EPWTIPATOG

- Emelepyaotla pne avuéavouevn freq:

* HEKIVNOTE UE TO UIKPOTEPO OVVOLO, KATOIILV TO QUECWDC

ueyalvrepo, K.tA.

Brutus

AUTOG gival o AGyog TTou
ATTOONKEUCANE TTANPOPOpIa
ouxvotnTag oTo dictionary

m——>[ 21 4] 8] 16] 32] 64128
Calpurnia™——>[1 1 2] 31 518 [ 13 21 34
1] — 13716

Caesar

EmeCepyaarteite 1o epwnua wg (Caesar AND Brutus) AND Calpurnia.

Tu. HMMY, [avemomupio Oeccoliog
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ﬂ  ITwo yevikn BeAtiotomoinon
=4

I1.x., (madding OR crowd) AND (ignoble
OR strife)

Avaxtnote v freq AoV TOV 0pOVv

Extipnote 1o peyebog kabe OR we va eival to
aBOpolopa tev freq Toug (cUVTNPNTIKO)

Enie{epyaoteite 1o epwtnua oe avéavopueva
peyeon tov OR

Tu. HMMY, [avemomupio Oeccoliog

23



el
.
R
-
..
ok~

11

N

AoKnon

POTELVETE Pl OELPA eIIECEPYAOTLA TOU EPWTIIATOC

Term

(tangerine OR trees) AND cYes
(marmalade OR skies) AND ~ kaleidoscope

(kaleidoscope OR eyes) marmalade
skies

tangerine
trees

Tu. HMMY, Iovemiotmo Osccariog

Freq

213312
87009
107913
271658
46653
316812

24



©  Aoxknoeig oty enedepyaoia pRTNHATOV
L =
* Eav to epatnua eival friends AND romans
AND (NOT countrymen), nog¢ JIIopoule vVa
aélommolwnoovpe tnv freq tou countrymen;

» Aoknon: Enektelvete tTnv TeXVIKI) TNG
ouyXwveuong yia eva tuxalo Boolean epotnna.
Mmopoupe mavta va eyyunoupe ypappiko Xpovo
K¢ IIPOC TO OUVOALKO Heyebog tov postings;

* Ymooeil{n: Hekivnote pe tnv neplotoon evog Boolean
formula epeTnATOC: 02 £va TETOLO0 £pWTNIA, KaOe 0pog
0TO £pWTNIA eP@AVI{ETAL LOVO Ul POPA 0TO EPWTNHA

Tu. HMMY, [avemomupio Oeccoliog 25



D Tuvdddo oty IR; Tépa amd tnv

& avadntnon opev

o » dpaoerg:

* Stanford University
- Eyyutnta (proximity): Bpette eyypaga mou
replexouv tov opo Gates NEAR Microsoft

» XperadOpaoTe eUpeTI PO Yid VA KATAYPAPOUHE KAl Va

adlommoloupe TAnpogopila tonobeolag ota eyypaga.
IIeprocotepa mave o’ auto oe emopeveg oralelelg

» Zwveg (zones) ota eyypaga: Bpetlte eyypagayie
(author = Ullman) AND (text contains
automata)

Tu. HMMY, [avemomupio Oeccoliog 26



b Arataén 1 ovaBaBpion (ranking) tov
. anotedecpdtev g avagdrtnong
4

* Ta Boolean egpwtnuata 6ouAevouv pe inclusion
1 exclusion TtV eyypapwov

« 2uxva (oxeoov mavra) embupoupe va
orataéoupe/opaodomotnoouvpe (rank/group) ta
aroteAeopata

» Xperadetal va PeTp1j0oue TNV YYUTNTA OII0 TO
ep@TNA Ipog Kabe eyypapo

» Xperadetal vV amo@aolooue €4V TA £Yypa@a IIoU
rmapouotadoval 0Toug Xpnoteg eival singletons, 1 pia

OILA00 EYYPAP®V IIOT KAAUIITOUV OLAPOPETIKEC IITUXES
TOU £POTNATOC

Tu. HMMY, [avemomupio Oeccoliog 21
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Clustering xau classification

* Aedopevou evog OUVOAOU eYYPAP®V,
OPLOOOIIONOTE TA Pe Baon ta mepleXopeva toug

* Agoopevou evog ouvoldo Oepatev (topics), Kat
£vog veou gyypagou D, amo@aolote og molo/a
Oepa/ta avnkelr to D

Tu. HMMY, [avemomupio Oeccoliog
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