MYEOO3: Avaktnon NMAnpodopiac

Albaokouoa: Evayyelia MNitoupa
KepaAalo 5: Ztatiotikd 2UAAOYNC. ZUMTILEDN.



Ked. 4-5

Tt Ba dovpue onuepa

= KaTOOKELUN EVUPETNPLOU

" JTATIOTIKA YL TN OUAAOYN
= How to

= Juumieon



2TATIZTIKA



> TOTLOTLKQL

Ked. 5

" [10o0 peyalo eival to AeELKO KOl OL KATOX WP OELG;

BruTUS

CAESAR

CALPURNIA

2| 4 11 |31 |45 |1/3 | 174
2| 4 5| 6|16 | 57| 132
31 | 54 | 101




H cuA\oyn RCV1

* H cuAdoyn pe ta amavta tou Shakespeare dev sival apKeTA HeEYAAN
yLOl TO OKOTIO TNG onNpeEPLVAC SLAAEENC.

* H cuAAoyn nou Ba xpnoLpomoLliocou e dev eivat otnv
TPAYHUATIKOTNTA TTOAU peyaAn, aAld eival StaBEoiun oto Kowo.

* O0 XPNOLLOTIOL|GOULE TN CUAAOYI

* Eiva €vag xpovog tou KukAwpatog ewdrioswv tou Reuters (Reuters newswire)
(LEpoG TOu 1995 Kal 1996)

* 1GB Kkelpévou



‘Eva eyypado tnc cuAhoync Reuters RCV1

REUTERS B

You are here: Home > News > Science > Article

Gotoa Section: U.S. International Business Markets  Poltics  Entertainment  Technology  Sporls  Oddly Enouc

Extreme conditions create rare Antarctic clouds

Tue Aug 1, 2006 3:20am ET

Email This Article | Print This Article | Reprints

-] Text [4
SYDNEY (Reuters) - Rare, mother-of-pearl colored clouds
caused by extreme weather conditions above Antarctica are a

possible indication of global warming, Australian scientists said on
Tuesday.

Known as nacreous clouds, the spectacular formations showing delicate
wisps of colors were photographed in the sky over an Australian
metecrological base at Mawson Station on July 25.




Ked. 4.2

H cuAoyn RCV1: otatlotka

N documents 800,000

L tokens per document 200

M terms (= word types) 400,000
bytes per token (incl. spaces/punct.) 6
bytes per token (without spaces/punct.) 4.5
bytes per term (= word type) 7.5

T non-positional postings 100,000,000

" [lati kata HEco eva term givoil UEYXAUTEPO QTTO EVQ
token;



Ked. 5.1

Meyeboc eupetnpilou

word types (terms) non-positional positional postings
postings

dictionary non-positional index positional index

Size (K) A% cumul  Size (K) A% cumul Size (K) A% cumul
% % %

Unfiltered 484

A. No numbers

B. Case folding

C. 30 stopwords

D. 150
stopwords

E. stemming

Mola oo ta mMoPATAvw MLoTEVETE OTL Oa tpoKaAel Tn peyaAltepn peiwon oto
HnEyeOoc tou AefLlkou?



Ked. 5.1

MeyeBoc evpetnplou

size of word types (terms) non-positional positional postings
postings

dictionary non-positional index positional index

Size (K) A% cumul  Size (K) A% cumul Size (K) A% cumul

% % %

Unfiltered 484 109,971

A. No numbers 474 -2 -2

B. Case folding 392 -17 -19

C. 30 stopwords 391 -0 -19

D. 150 391 -0 -19

stopwords

E. stemming 322 -17 -33

Mola amo Ta moPAnAvw TILOTEVETE OTL Oa mpokaAel Tn peyaAvtepn pelwon oto
HLEYEDOC TOU AVECTPAUUEVOU EVPETNPLOL?
(OUVOALKOC apPLBLOC KATAXWPHOEWV)



Ked. 5.1

Meyeboc eupetnpiou

word types (terms) non-positional positional postings
postings
Size (K) A% cumul Size (K) A% cumul

dictionary non-positional index positional index

% %

Unfiltered 484 109,971 197,879
A. No numbers 474 -2 -2 100,680 -8 -8

B. Case folding 392 -17 -19 96,969 -3 -12

C. 30 stopwords 391 -0 -19 83,390 -14 -24

D. 150 391 -0 -19 67,002 -30 -39
stopwords

E. stemming 322 -17 -33 63,812 -4 -42

Mola amo Ta moPArAvw TILOTEVETE OTL Oa mpokaAel Tn peyaAvtepn pelwon oto
LEYEDOC TOU aVECTPAEVOU EUpETNpPiov e TTAnpodopia BEong?

10



Ked. 5.1

Meyeboc eupetnplou

word types (terms) non-positional positional postings
postings

dictionary non-positional index positional index

Size (K) A% cumul  Size (K) A% cumul Size (K) A% cumul

% % %

Unfiltered 484 109,971 197,879

A. No numbers 474 -2 -2 100,680 -8 -8 179,158 -9 -9
B. Case folding 392 -17 -19 96,969 -3 -12 179,158 0 -9
C. 30 stopwords 391 -0 -19 83,390 -14 -24 121,858 -31 -38
D. 150 391 -0 -19 67,002 -30 -39 94,517 -47 -52
stopwords

E. stemming 322 -17 -33 63,812 -4 -42 94,517 0 -52

[watt O;

11



Non positional

1 12 16
d13: windows ... window ... windows

No stemming
window = ... d13
windows =2 ... d13

Stemming
window -2 ... d13



Positional

1 12 16
d13: windows ... window ... windows

No stemming
window =2 ...d13, 1, 12
windows =2 ... d13, 16

Stemming
window =2 ...d13, 1, 12, 16



Ked. 5.1

Meyeboc evupetnplou

word types (terms) non-positional positional postings
postings

dictionary non-positional index positional index

Size (K) A% cumul  Size (K) A% cumul Size (K) A% cumul
% % %

Unfiltered 484 109,971 197,879

A. No numbers 474 -2 -2 100,680 -8 -8 179,158 -9 -9
B. Case folding 392 -17 -19 96,969 -3 -12 179,158 0 -9
C. 30 stopwords 391 -0 -19 83,390 -14 -24 121,858 -31 -38
D. 150 391 -0 -19 67,002 -30 -39 94,517 -47 -52
stopwords

E. stemming 322 -17 -33 63,812 -4 -42 94,517 0 -52

To k€pdoc amo tnv adaipeon Twv stopwords oAU

LEYQAUTEPO, yLaTi;

14



Ked. 5.1

Meyeboc eupetnplou

size of word types (terms) non-positional positional postings
postings

dictionary non-positional index positional index

Size (K) A% cumul  Size (K) A% cumul Size (K) A% cumul

% % %
Unfiltered 484 109,971 197,879
No numbers 474 -2 -2 100,680 -8 -8 179,158 -9 -9
Case folding 392 -17 -19 96,969 -3 -12 179,158 0 -9
30 stopwords 391 -0 -19 83,390 -14 -24 121,858 -31 -38
150 stopwords 391 -0 -19 67,002 -30 -39 94,517 -47 -52

stemming 322 -17 -33 63,812 -4 -42 94,517 0 -52

15



Kep. 5.1

AeELAOYLO KaL pLeyeBoc ouAoync

Nopoc tou Heaps:

M =k TP
M eival to peyeBocg tou As€lloyiou (aplOpoc opwv), T o
aplOpoc twv tokens otn cuAdoyn

" TtEPLYPAPEL TTOCO HEYAAWVEL TO AEELAOYLO OGO MEVOAWVEL
n cuAAoyn (To CUVOALKO HAKOC TWV eyypadwv)

* JuvnOng TEG: 30 < k <100 (e€aptatat amno to 6o¢ NG cUAAOYN()
Kat b = 0.5

Nopadeypa: Exw pa cuAloyn pe Eyypada rou To Kabgva €xet mepimou 1000
Ag€elc. Eotw OTL £Xw 500 gyypada kot Epyetol akopa 1 eyypado

[1oco nepluevw va ueyaAwaoet to Agéiko, dnAadn, moocotl mepLUEVW va ival oL

VEOL OPOL OTO KOILVOUPYLO EYYPAPO;
16



Kep. 5.1

AeELAOYLO KaL pLeyeBoc ouAoync

Nopoc tou Heaps:
M=k T

M eival to peyeBocg tou As€lloyiou (aplOpoc opwv), T o
aplOpoc twv tokens otn cuAdoyn

e JuvnONc TIpEG: 30 £ k£ 100 (e€aptatal amo 1o €id0o¢ TG
ouAAoyn¢) kat b = 0.5

Nopadeypa: Exw pwo cuAloyn He Eyypada rou To Kabgva €XeL epimou
1000 Agéeic. Eotw OTL £xw 500 gyypada Kal Epxetal akopa 1 eyypado.

Mpw T = 500,000 tokens apa M = k*707.1 6pot
Meta T’ = 501,000 tokens apa M’ = k*707.8 6pot

17



Kedp. 5.1

AEELANOYLO KoL LeyeBOC ouAAoyncC

O vopoc tou Heaps:
M=kTP

M eival to peyeBog tou Ae€lloyiov (aplOpocg opwv), T o aplOuo¢
Twv tokens otn cuAAoyn

e JuvnONnC TLEC: 30 € k <100 (e€aptatat amo to €idoc TN CUAAOYNAC) Ko b =
0.5

e 2¢e log-log plot tou peyeBouc M tou Ae€lhoyiou pe to T,
0 VOLLOC TTPOPBAETEL ypa LU LE KALON TtEpitou %

log(M) = log(k) + % log(T)

18



[laa to RCV1, n
OLOKEKOUMEVN YPOAULUA
log,,M =0.49 log,,T + 1.64
(best least squares fit)

Onote, M = 101647949, apa
k =101%4= 44 ka1 b = 0.49.

KaAn mpoogyyLon yLa to
Reuters RCV1!

Mo to mpwta 1,000,020
tokens, o vouoc tpoBAEmeL
38,323 opoug, otnv
npaypatikotnta 38,365

Kedp. 5.1

19




Kedp. 5.1

A€ELAOYLO KalL LLeyeBoc ouAloync

* Diminishing returns: pmopoupue ypnyopa va KOAUPoUUE
HLEPOC TOu Ae€lhoyiou, aAla yiveTal oAo kot o SUCKOAO va
10 KaAUPoupe OAo

 >¢ log-log plot Tou peyeBouc M tou Ae€lhoyiov peto T, 0
VOUOC TtPOBAETEL YpOUUN HE KALON TteEpLItOu ¥4

20



Kedp. 5.1

O vopoc tou Heaps

Ta napakdtw ennpealouvv 1o peEyebocg tou Ae€ikou
(koL Ttnv mapapetpo k):

= Stemming

= |[ncluding numbers
= Spelling errors

= Case folding

21



Kedp. 5.1

O vopuoc tou Zipf

= O vopog tou Heaps pac divel to peyebog tou Ae€lhoylou
uLac ouloync (oe cuvaptnon tou peyEBouc TN cuAAoyNC)

" Qo €EETAOOVUE TN OYETLKI) CUXVOTNTO TWV OPWV

" 3TIC PUOLKEC YAWOOECG, UTIAPYXOUV Alyol TTOAU cuyvol OpoL Ko
napa oAU omavioL

22



Kedp. 5.1

O vopoc tou Zipf

O vopoc tou Zipf: O i-00TOC TLo CUXVOC OPOC EXEL OUXVOTNTO
avaioyn tou 1/i .

cf. o 1/i

cf.=mixk
cf. collection frequency: o aplBuog epdavicewv tou opou t; otn
ouAAoyn (Stadopetiko amo to df: document frequency)

H ouxvotnto EUPAVIONC EVOC 0POU Eival aVTIOTPOPWC avaioyn tng
Ueonc tou otn diataén ue Baon TL¢ CUXVOTNTEC

o Av o 1o ouxvog 0pog (o opog the) epdaviletal cf, popeg

o Tote o deUtepog Lo ouxvog (of) epdavitetal cf,/2 dopeg
o O tpitog (and) cf,/3 dopeg
®

23



Kedp. 5.1

O vopuoc tou Zipf

cf.=mi*
|Og Cfi = |Og m - k IOg I
= Tpapptkr oxeon petady log cf katlog i

cf=miX k=1

power law oxéon (ekBeTIKOC vOuOC)

24



log10 cf

Zipt’s [aw for Reuters RCV1

log10 rank

ked. 5.1

25



2YMITIE2H



Ked. 5

YUUTTLEON

" O SoUE PEPLKA BEpOTA VIOl TN CUUTTILEDN TO
Ae€LKOU KAl TV ALOTWV KATAYWPNOEWYV

" Baolko Boolean aveotpappevo eupetnpLo,
Xxwpic mAnpodopia Beonc KA



Ked. 5

[Tl cuurieon;

" AlYOTEPOC YWPOC OTN UVAUN
= AlyO TILO OLKOVOWLLKO
" KpOTALLE TTEPLOCOTEPA TIPAYHOTO OTN VAN
" AUénon tnG TaXUTNTOC
" AUénon tng taxutntag petadopac dedopevwy armno to dloko
OTN HVAKN
" [6lafoaoe ta cuprnteopeva dedopeva | amoouumnieoe]
ypnyopotepo ano [Olafoaoe pn cuprnieopeva dedopeva
" [IpoUnoBeon: Mpriyopol aAyopLOoL ArocuUUTTLEONC

28



Kedp. 5.1
ATTWAEOTLKN KOLL LN CUUTILEDN

" Lossless compression: (LN oMWAEOTIKN cuumieon) Alatnpeite
OAn n mAnpodopia
" AUTH TIOU KUPLWC XpnoLlomolLeitol o€ All
" Lossy compression: (amwAeoTIkA cuurnieon) Kamotla
nAnpodopla yaveto
" [ToAAQ amo ta Brjuata npo-enséepyaocioc (LETATPOTN OF
ULKPQ, stop words, stemming, number elimination) pnopsl
va BewpnBouv w¢ amwAECTIK CUUTTLEDN

* Mrtopel va elval amodektn otnv mepimtwaon 1.X., TToU HaG
evoLapEPOUV HOVO T Kopudalo armo T OXETIKA Eyypada

29



Kedp. 5.2

2YMIIE2H AE=IKOY



YUTTLEoN AgCLkoUu

" H avalntnon opxilel amo 1o Aefko -> Oa BeAape va
TO KPOTAE OTN UVNMN

" JuvuTtapxeL pe aAleg edpappoyec (memory footprint
competition)

" KlvNTEC/EVOWUOTWUEVEC OUCKEVEC ULKPN MVAMN
= AKOHLOL KOL Qv OXL 0T pvnun, Ba B€Aape va eival
HLKPO YL ypryopn apxr tng avagntnong



Kedp. 5.2

AmtoBnkeuvon Aeékou

= KaBe eyypadn: Ttov 0po, cuxvotnta epdavionc, deiktn

" Qa Bewpnoov e TNV Lo artAn arodnkevon, we ToEVOLLNUEVO TiVOKaL
geyypadwv otaBepou peyeBouc (array of fixed-width entries)
= ~400,000 6pot; 28 bytes/term = 11.2 MB.

Terms |Freq. Postings ptr.
a 656,265

/
/‘\_ aachen |65

—— Jzulu 221

v

v

v

_— ANV
20 bytes 4 bytes each

Aopm Avanong
AeEkoD (20+4+4) 400,000=11,2MB

) ’—f 4 bytes pointers -> 4GB address space (more bytes may be needed
Oa tnv ayvonocouvueE for larger collections)



AmoBnkevon AecLkou

2TIaTAAN XWPOoU
" [ToAAQ amo ta bytes otn otAAn Term d&v xpnoLpomoLouvtal —
divoupe 20 bytes yia opouc pe 1 xyapaktnpo

= Kol Og pnmopoupe va xewplotoU e to supercalifragilisticexpialidocious n
hydrochlorofluorocarbons (Aééeic ue mavw amo 20 xapaktipec)

" M€Eoog 0poC 0TO yparto AOyo yla ta AyyAlka eivo ~4.5
Xapaktnpec/Aegn.

" M€Eoog 0pocC TwV Ae€ewv oTo Ag€LKO yLa Ta AyyAka: ~8
XOLPOLKTAPES

" OL ULKpEC Ae€eLc Kuplapyouv ota tokens aAAd OXL GTOUC
OpouC.

33



O LELWOOUUE TO XWPO yLoL TNV ammodnkevon
Twv terms

[Mwc;
OMol oL 0pol o€ €va peyalo string

34



2UMTILEON TNC ALOTOC OpWV:
N\EELKO-WC-2ELPA-XAPOKTNPWV

AmtoBnkevoe to Ae€Lko wc eva (peyalo) string xapakTtipwv:

+ Evac deiktng delyxvel oto TEAOC TNC TPEXYOLTAC AEENC (apXn} EMOUEVNC)

Freq. Postings ptr. Term ptr.

33

....systilesyzygeticsyzygialsyzygyszaibelyiteszczecinszomo....

!

29

44

126

duadikni avalAtnon Onwe mpPLv, TwPa oTo string 35




O0 LELWOCOUE TO XWPO YLa TNV amoBnkevon tTwv terms
ApXLKQL

20 per term

>uvoAo: 20 x 400,000

Twpa

Eva peyalo string

Eva deiktn per term (rmou delyvel otn B€on Tou oto
Heyao string)



2UMTILEON TNC ALOTOC OpWV:
N\EELKO-WC-2ELPA-XAPAKTNP WV

AmtoBnkevoe to Ae€Lko wc eva (peyalo) string xapakTtipwv:

+ Evac deiktng delyxvel oto TEAOC TNC TPEXYOLTAC AEENC (apXn} EMOUEVNC)

» E€olkovounon 60% tou xwpou

Freq. Postings ptr. Term ptr.

33

....systilesyzygeticsyzygialsyzygyszaibelyiteszczecinszomo....

!

29

44

126

Suadikn avalAtnon Onwc IPLV, TWPO oTo string

4

YVVoMKO PMKoc ¢ oelpdc (String) =

400K x 8B = 3.2MB

<=

Agixteg v 3.2M
0éoeig: 10g,3.2M =
22bits = 3bytes

37




Kedp. 5.2

XwPOC yLa To Ae€LKO wC string

* 4 bytes ava opo yla deiktec og Postings. ,
opo:11lbytes

* 4 bytes ava 0po yla to Freq. o
} Kotd péoo
/term

* 3 bytes ava term pointer

* Kata peoo opo 8 bytes ava 0po oto string (3.2MB)

* 400K opoLx 19 = 7.6 MB (évavtt 11.2MB yia otabepo pnkoc A&€nc)
t

11+8

38



O LELWCOUUE TO XWPO yLo TNV armodnkevon
Twv terms

[Mwc;
OMolL oL Opol o€ €va peyalo string +

Evoc deiktng oto string ava k opoug

39



Kedp. 5.2

Blocking (Aeiktec o€ opadeC)

* Alaiipeoe 1o string o opadec (blocks) Twv k 6pwv

* Alatripnoe €va deiktn oe kaBe opada
* Napadetypa: k = 4.

* XpeLalOpooTe Kal To [LKoc Tou opou (1 extra byte)

Freq.
33

... 1systile9syzygetic8syzygial6syzygyllszaibelyite8szczecin9szomo....

Postings ptr. Term ptr.

29

44

126

N

}vtak—l

P

Kepbdiloupue 3 by

deiKTEC.

[

4

Ava

es<|:

Xavovue k bytes yia
TO UNKOG TOL OPOV

40




Kedp. 5.2

Blocking

2UVOALKO 0delo¢ yia block size k=4

* Xwplc blocking 3 bytes/pointer
* 3x4 =12 bytes, (ava block)

Twpa 3 + 4 =7 bytes.

E€¢owkovounon akopa ~0.5MB. EAattwon tou peyeBoug
TOU eupetnplov amno 7.6 MB oe 7.1 MB.

= [Latl oYL akopa LeyoAUTEPO k;
" J€ TLXAVOUUE;

41



OO0 LELWOOUHE TO XWPO yLa TNV amoBnkeuon
Twv terms

[Mwg;
OMolL oL Opol o€ €va peyalo string +
Evoc deiktng oto string ava k opouc +

2UYXWVELON TWV KOWVWV IPoBeatwy

42



Kedp. 5.2

FEumpooBila kwodikomoinon (Front coding)

OL Ag€eLc ouxva EXOUV pHEYaAa KOO
npoBsuato — anoBnkevon LOVO TwV
Stapopwv

Sautomata8automate9automaticlOautomation

—>8automatj'j aldel2dic30ion

Extra length

Encodes automat
beyond automat.

43



Ked. 5.2

[TeplAnn cupumieonc ya To AeELKO TOU

RCV1
LWL MeéeyeBoc o€
MB
Fixed width 11.2
Dictionary-as-String with pointers to every 7.6
term
Also, blocking k = 4 7.1

Also, Blocking + front coding 5.9

44



Kedp. 5.3

2YMIE2H TON KATAXQPH2EQN



Kedp. 5.3

2UUTTILEON TWV KATAXWPNOEWV

= To apXelo TWV KATAXWPNOEWV Elval rToAU pueyaAutepo
autoU tou AgélkoU - TouAdylotov 10 popec.

"Baowkn emdlwén: armoUnkevon kade kataywpnonc
OUVOTTTIKO

" 3TNV MEPLUMTWON HOG, MLOL KATAXWPNOoN €LvaL To
OVAYVWPLOTLKO EVOC gyypadou (doclD).

" ['ta. Tn ouAAoyn tou Reuters (800,000 gyypada), prmopol e va
xpnotpornotjooupe 32 bits ava doclD av €xoupe akepaiouc 4-bytes.

= EvaAlaktika, log, 800,000 = 20 bits ava doclD.
" MrtopoUpe Atyotepo armo 20 bits ava doclD;

46



Ked. 4.2

H cuAoyn RCV1: otatlotka

documents 800,000
tokens per document 200
terms (= word types) 400,000
bytes per token (incl. spaces/punct.) 6

bytes per token (without spaces/punct.) 4.5
bytes per term (= word type) 7.5

non-positional postings 100,000,000

47



Kedp. 5.3

2UUTTILEON TWV KATAXWPNOEWV

=" Mé&yeBoc TG cUANOYNC
= 800,000 (eyypada)x200 (token)x 6 bytes = 960 MB

" Méyeboc Tou apxelou Kataxwpnoewv (Evpetnpiou)
= 100,000,000 (kataxwpnoelc)x20/8 bytes = 250MB

48



Kedp. 5.3

2UUTTLECN TWV KOTAXWPNOEWV

* ArtoBnkevovpe tTn Alota Twv gyypadwv oe avéouoa dlataén
Twv doclD.

* computer: 33,47, 154, 159, 202 ...

* JUVETIELOL: apPKEL val armoBnkevoupe ta dlakeva (gaps).
e 33,14, 107/, 5, 43 ..

* [lati; Ta MEePLOCOTEPQ SLakeva Uropet va
KwokomownBouv/amodnkevtovv pe MoAU Awyotepa amo 20
bits.

49



Ked. 5.3
Tapadeypa

encoding postings list

THE doclDs .. 283042 283043 283044 283045
gaps 1 1 1
COMPUTER doclDs .. 283047 283154 283159 283202
gaps 107 5 43
ARACHNOCENTRIC doclDs 252000 500100
gaps 252000 248100

Noapopola tdea Kat yia positional indexes (Kwdlkomoinon Twv
KEVWV QVAUECA OTLC O€0ELC)

50



Kedp. 5.3

2UUTTILEON TWV KATAXWPNOEWV

* Evac opoc onwc arachnocentric spdaviletal iowg oe
Eval €yypado 01O EKATOUUUPLO.

* Evac opoc onwc the spudaviletal oxedov oe KAOe
gyypado, apa 20 bits/eyypadn moAL akppo

51



Kedp. 5.3

Kwolkomoinon petaPAntou peyebouc
(Variable length encoding)

2 TOXOC:
* la to arachnocentric, Oa ypnolpomnoiwjooupe eyypadec ~20 bits/gap.
* Mla o the, Ba xpnowpomotoou e eyypadec ~1 bit/gap entry.
e AV TO LECO KEVO YLaL Evav Opo ival G, Belovpe va
Xpnotuornotoou e eyypadeg ~log,G bits/gap.
* Baolkn mpokAnon: kwolkomoinon kAbe akepaliov (gap) e ooa
Alyotepa bits elvall amapoiltnTa Lo LUTOV TOV AKEPOLLO.

e AUTO amnalttel kwdikomoinon petafAntou peyeboucg -- variable
length encoding

e AUTO TO METUXALVOULLE XPNOLUOTIOLWVTOC CUVTOMOUC KWOLKEC yLa
LULLKpOoUC aplOpoug

52



Kedp. 5.3

Kwowkot petaAntwy Byte (Variable Byte (VB)
codes)

* KwoikomoloU e kaBe SLAKEVO PE aKEPOLO aplBLO amo bytes
* To tpwto bit kABe byte ypnolpomnoleitol we bit cuveyLonc
(continuation bit)
0, av akoAouBel kat aAlo byte
1, aAAwc (av to TeAeuTalo)

 Elvail 0 og OAa ta bytes ektoc armo 1o teAevtaio, Omou
elva 1

* XpnoLlpomoleital yla va ocnpatodotnoel To teAevtaio byte
NS Kwdlkomoinong

53



Kedp. 5.3

Kwokol petapAntwyv Byte (Variable Byte (VB)
codes)

* ZeKkiva pe eva byte yiwa tnv anmoBnkevon tov G

* Av G <127, untoAoyloe tn duadikn avamnopaotoon Ye ta 7
SdtaBeoua bits and B€oe ¢ =1

* AN, kwokomoinoe ta 7 lower-order bits tou G kau
XpnoLpomnoinoe emumpooBeta bytes yla vor KwOLKOTIOLOELS
ta higher order bits pe tov i6lto aAyoplbpuo

* 210 TEAOC, O€0¢€ TO bit cuve)long Tou TeAeutaiou byte og 1, ¢
=1 kot ota dA\a. o€ 0, ¢ = 0.
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Ked. 5.3

[TapadeLlyua
__ 215406
gaps 214577
VB code 00000110 10000101 00001101
10111000 00001100
10110001

Postings stored as the byte concatenation
00000T110101110001000010T00001T01000011001011000T

A\

Key property: VB-encoded postings are
uniquely prefix-decodable.

824 For a small gap (5), VB
1100111000 uses a whole byte. 55




5 101

10000101

824 1100111000
10000110 00111000



AAEC KWOLKOTIOLNOELC

e Avti yla bytes, dnAadn 8 bits, aAAec povadec ny 32 bits (words),
16 bits, 4 bits (nibbles).

Compression ratio vs speed of decompression
* Me byte yavoupe KAOLo Xwpo av TTOAU pLKpa SLaKkeEva —
nibbles kaAUTepa 0€ AUTEC TLC TIEPUTTWOELC.
* MikpEC AE€eLc, TILO TLEPLITAOKOC XELPLOOC

* OL kKwoOLKol VB xpnotlpomnolovvtal o€ TTOAAQ
EUTTOPLKA/EPEVVNTIKA CUOTHLOTO
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1101

824 1100111000
1001 0100 0111 0000



Ked. 5.3

Yuurieon tou RCV1

dictionary, fixed-width 11.2
dictionary, term pointers into string 7.6
with blocking, k = 4 7.1
with blocking & front coding 5.9
collection (text, xml markup etc) 3,600.0
collection (text) 960.0
Term-doc incidence matrix 40,000.0
postings, uncompressed (32-bit words) 400.0
postings, uncompressed (20 bits) 250.0
postings, variable byte encoded 116.0

postings, y—encoded 101.0
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YU UTEpaOLOTOL

* MTtopoULE VO KATOLOKEVQLOOULE EVal EVUPETHPLO Yia Boolean
avaktnon moAU amodoTiko aro anoyn Ywpou

* Movo 4% tou cuvoAlkoU peyEBouc TN cUAAOYNG
* Movo 1o 10-15% tou GUVOALKOU KELUEVOU TNG GUAAOYNG

* BEBala, €xoupe ayvonoel tnv Anpodopia Beonc (positional
indexes)
* H e€olkovounon xwpou elvol ULKPOTEPN oTNV MPAEn
e AAAQ, OL TEXVLKEC ELVOL TTOLPOOLEC — XPNOLLoToLnon gaps
KalL yLo TG B€oelc oto eyypado

60



TEAOZ 5° KedaAaiou

Epwtnoelc?

XpnotuomotyGnke KAoLo UALKO TwvV:
v’ Pandu Nayak and Prabhakar Raghavan, CS276: Information Retrieval and Web Search (Stanford)
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Not used



Ked. 5.2
Avalntnon oto Aetko ywplc Blocking

* Ac utoBcoou e duadikn
avalntnon Ko otL KABe 0pog
LoomiBavo va epdaviotel otnv
epwtnon (OxL Kol TOCOo PEAALOTLKO
otn mpaén) LEcog apLlOuoC
ouykploswv = (1+2:2+4:3+4)/8 ~2.6

Aoknon: okedteite Eva
KAAUTEPO TPOTIO aAvalNTNoNg

av dev €XoUE opoLlopopdn
KOLTOLVO L) TWV OpWV
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Kedp. 5.2

Avalntnon oto Aetko pe Blocking

Avadikn avalntnon pog odnyel oe opadec (block) amo k
=4 0pouq

Meta ypauutkn avalntnon otouc k = 4 outouc OPOUC.
Méooc 0poc (1+2:242:342:4+45)/8 =3

= DEN ;
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Kedp. 5.2

EumpooBla kwokomoinon (Front coding)

Av oto SLOKO, UTTOPOUE VOL EXOULLE Eval B-
SEVTPO LLE TOV MPWTO O0pOo o€ KAOe oeAlda

KatakepUATIOHMOC EAATTWVEL TO pHEYEBOC Al
NPOBANUA LE EVNUEPWOELC
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