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Mépog A

MapdaAAnAn Avaktnon NMAnpo@opiwyv

MapdAAnAn Avaktnon MNAnpogopiwv:
AidpBpwon

« Kivntpo

* Métpa Atrodoong MNMapdAAnAwv MNpoypaupdatwy

* [lapaAAnAn Etreepyaaoia kar Avaktnon NAnpogopiwyv
— Parallel Multitasking
— Partitioned Parallel Processing

* Alauepiopog Eyypaowy (yia MIMD apxITEKTOVIKA)
* Alauepiopoc Opwv (yia MIMD apxITEKTOVIKN)
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» 000 1Mo peydaAn cival yia cuAhoyn KEIPEVwY, TOOO TTIO aKPIPN yiveTal
n dlaxeipion TNG ato Eva 2ATll

* AvVAYKN VIO OPXITEKTOVIKEC KAl TEXVIKEC YIa BeATIwoN TG amrdédoong
— The volume of electronic text available online today is staggering.
— The WWW contains over 30 billions pages of text.
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9 MapdAAnAo¢ MpoypapuaTIonoC

* [MapdAAnAoc Mpoypayuatioyds: H Tautdxpovn xpnon TToAAwyv
ETTECEPYAOTWY YIQ TNV ETTIAUCH EVOC TTPORBAANATOC

* Tagivouia apxitekTovikwy (kata Flynn):
— SISD single instruction, single data

— SIMD single instruction, multiple data

* N processors running the same program on different parts of the data, e.g. Thinking
machine

— MISD multiple instruction, single data

* N processors running different programs on a single data stream in shared memory
— MIMD multiple instruction, multiple data

* N processors, N instruction streams, N data streams

- the most common architecture. It also captures distributed computing
architectures

— the main difference between MIMD parallel computer and a Distributed System is the
communication cost (which is less in MIMD)
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Métpa AtTodoonc MNMapaAAnAwy NpoypapuaTwy
(Parallel Program Performance Measures)

Speedup

Running time of best available sequential algorithm

Running time of parallel algorithm

Av €xw N eTTECEPYQOTEG, TOTE OTNV 10AVIKN TTEPITTTWON Speedup=N

AuoTuxwg, auto Ogv gival TTavta (CUVABWG) EPIKTO BIOTI:

* éva TPOBANPa ptTopEi va unv avaAuetal o€ N avegdptnta uttoTTpoAnuaTa
* emTTAéoV KOOTOG eAEyXou (scheduling, cuxpovIoPOG)

* 1O TTPOPRANUA pTTOPEl Va TTEPIAAUPBAVEI £V EYYEVWIG CEIPIAKO UTTOTTPORANUG

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

Métpa AtTodoonc MNMapaAAnAwy NpoypapuaTwy
(Parallel Program Performance Measures)

[Amdahl’s Law]

Av f gival TO TTOO0O0TO TOU TTPOPBANUATOG TTOU TTPETTEI VA ETTIAUBEI
OEIPIAKA, TOTE N HEYIOTH ETITAXUVON (Speedup) TTOU UTTOPEI va
emTeuxOei pe xprion N eTeCepyacTwy givali:

S < 1 Sl

T f+@-f)/N

Av f=0 161e S <= 1/(0+(1-0)/N) = 1/(1/N)=N

Av =1 161¢ S <=1/(1+(1-1)/N) =1

Av f=0.5 101e S <= 1/(0.5+(1-0.5)/N) = 1/(0.5 + 0.5/N)=2N/(N+1)
yia N=2 S=4/3=1.3
yia N=10 S=20/11 = 1.81
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Avaktnon NAnpogopiwyv Kai
NMapdAAnAn Emregepyacia

Avaktnon NAnpo@opiwyv Kal
[MapAdAANAn Etrecepyaaia

* lNpooeyyioeig
— (A) ZXe0100MOC VEWV TEXVIKWYV Al TTOU va gival KOTAAANAEGS yia
TTAPAAANAN eTTECEPYQTIa
— (B) Mpocapuoyn UTrTapXOvTwyV TEXVIKWY YIa TTAPAAANAN
eTTECEPYQOTia

* Ba €0TIGOOUNE O€ AUTA TNV TTPOCEYYION Kal Ba dOUUE TTWG YVWOTEG
TEXVIKEG UTTOPOUV VA EQAPUOCTOUV O0€ apXITEKTOVIKEG MIMD
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MIMD Architectures

 MIMD (multiple instruction, multiple data)
* N processors, N instruction streams, N data streams

» ‘Eva ZATll ptropei va ekuetaAeutei pia MIMD pnxavry pe duo TpOTTouG:
— Parallel multitasking;
— Partitioned parallel processing.
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MIMD Architectures: Parallel Multitasking

5 processors,
5IRSs

Parallel multitasking on a MIMD machine

User User
Query Query Search
- Engine Sear_ch
Broker | Engine
Result Result Search

Engine

* 000 TTEPICTOTEPOI ETTECEPYAOTEG UTTAPXOUV, TOOO TTEPICTOTEPEG EivVal Ol
ETTEPWTNOEIG TTOU JTTOPOUV Va aTTavTnBouv aTtov idio Xpovo

* 0 XPOVOG ATTOTIUNONG MIOG ETTEPWTNONG TTAPAUEVEI O iDI0G
* N TTPOCRacN oTo BiIOKO UTTOPEI VO TTPOKAAECEI CUNPOPNON
* QVTIMETWTTION: €TTAvAAnYn dedopévwy (replication)
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MIMD Architectures: Partitioned Parallel Processing

Partitioned parallel processing on a MIMD machine

p— H atrotipynon €xel
earc ]
Subquery/ P dlaueploTei o€ 5
Partial rocess : .
- ._— Sladikaoieg. KaBe
i Aeital o€
+— — | Process Search Hic exTe

Broker >

| Process évav eTTeCepyaoTn
\ Search
Result

Process

User
Query

Search
Process

* £O0W 0 XPOVOC ATTOTIUNONC UIOC ETTEPWTNONC Eival UIKPOTEPOC

*0l UTTOAOYIOMOI YIO TNV ATTOTINNON MIOG ETTEPWITNONG KATAVEMOVTAI O€ TTOAAOUG
ETTECEPYAOTEG

*KAOE £TTECEPYAOTAG UTTOAOYICEI Eva TUANA TNG ETTEPUWITNONG KAl OTEAVEI TA
atmroteAéopara oTov Broker.
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MIMD Architectures: Partitioned Parallel Processing

Partitioned parallel processing on a MIMD machine

Subquery/ Search
Partial Process

User
Query Search
/ Process | search
Broker 3 ™ Process
\ Search
Result

Process

Search
Process

MNwg va SIapEPICOUME TNV ATTOTINON MIOS ETTEPWTNONG ;
=>

NMwg va diapepiocoups Ta dedopéva evog 2Al;
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MIMD Architectures: Partitioned Parallel Processing
NMwg va diapepiocoupe Ta dedopéva oe P eTTeCepYaoTEG;

Ta Baocikd dedouéva TTou eTTeCEPYAleTal Eva aAyopIBuog avakTnong

Indexing ltems

D kl k2 k| kt

o O Wi Wy, Wi Wi 1

c d, Wio Wy Wi Wi 2

u

e Oj | Wy oWy, Wi Wi

t

S dy Win  Won WinN WiN
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MIMD Architectures: Partitioned Parallel Processing
NMwg va diapepiocoupe Ta dedopéva oe P eTTeCepYaOTEG;

Document Partitioning Indexing Items

D Ky K, K; K,

0 d; Wi Why Wi Wi q
c d, Wi, Wy Wi Wi
u

e Oj | Wy Wy W Wi
n . .

t

. dy Win Won WinN Wi N

» the N documents are distributed across the P processors

» each parallel process evaluates the query on the subcollection of
N/P documents assigned to it
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MIMD Architectures: Partitioned Parallel Processing
NMwg va diapepiocoupe Ta dedopéva oe P eTTeCepYaoTEG;

Term Partitioning Indexing Items

5 Kk, Kk, .k .k

o Wig  Woq| oo Wi oo Wy
3 d, Wio  Woo | oo Wi o W,
e 0 Wip Wi | oo Wy Wy
t

S dy Wiy Wonl| o0 Win| oo Wiy

« the t indexing items are distributed across the P processors

» the evaluation process for each document is spread over multiple
processors
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MIMD Architectures: Partitioned Parallel Processing
Document and Term Partitioning for Inverted Files

* Document Partitioning
— Physical Document Partitioning
— Logical Document Partitioning
* Term Partitioning

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

Mapadeiypa ZuAhoync Kelpévwy Kal Tou AVECTPANUEVOU

Document Corpus

Inverted File
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Doc Text
1 | Pease porridge hot
2 | Pease porridge cold
3 | Pease porridge in the pot
4 | Pease porridge hot, pease porridge not cold
5 | Pease porridge cold, pease porridge not hot
6 | Pease porridge hot in the pot
Dictionary Inverted
cold {215 <a1> <5159
hot <115 l<a1><51>1<61> |
in <31>1<61>
not —1<41> ] <51> |
pease <11> | <2 1> | <31> | <4.2> | <5.2> | <6,1> |
porridge —{<11>[<01><31> <425 <5251 <p1> |
pot <3.1> | <61>
the <31> | <61>

19

MIMD
Inverted Files: Physical Document Partitioning
Doc ‘ Text H cuAhoyn eyypa®wy KaTavépeTal
1 | Pease porridge hot P1 OTOUG ETTEEEPYAOTEG
2 | Pease porridge cold KdBe utroouloyr| £xel To 8IKO TG
3 | Pease porridge in the pot P2 OVECTPOAMMEVO OpXEiO
4 | Pease porridge hot, pease porridge not cold
5 | Pease porridge cold, pease porridge not hot | P3
6 | Pease porridge hot in the pot
P1 P2 cold P3
Y =2
— hot | <515 | <6.1> |
0
. :
cold o not
hot N pease | —f <52> [ <61> |
pease | — <11> | <2,1> | porridge | [ <315 [ <4 0> porridge | <52> | <61> |
porridge —>| <1,1> | <2,1> | pot m pot
the 21> | the
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MIMD
Inverted Files: Physical Document Partitioning

cotd (<0 1> | <41> | <5.1> |
Original hot  —1<11>l<a1>1<51>1<61> |
. in <3.1> | <6.1>
Inverted File not —<41>1<51> |
pease <115 <215 1<31> <425 <5251 <p1> |
porridge | <1 1> | <2151 <3151 <425 <525 | <615 |
pot <31> [ <6.1>
the <3,1> | <6.1>
P1 P2 cold P3
v T
hot <5,1> | <6,1>
hot
— "
hot ‘ pease (| <52> | <6.1> |
pease [ <11> | <21> | ||[ porridge porridge | —{ <525 | <6.1> |
porridge |/ <11> | <2.1> | pot | <31 | pot
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MIMD
Inverted Files: Physical Document Partitioning

» Karaokeunl AveoTpaupévwy Eupetnpiwv
— Kdabe emmegepyaoTc KaTaokeuadel (v TTapaAANAwW), éva TTARPEG EUPETRPIO YIA
Ta £YypaQa Tou.
— Kdavoupe éva BAPa oUyXWVEUCTNG TTPOKEINEVOU VA UTTOAOYIOOUUE Ta KABOAIKG
oTaTioTIKA (global statistics), dnAadr IDF, kal KatoTTIv Ta OTEAVOUNE OTa
EUPETNPIA TWV ETTECEPYACTWV.

« ATtrotignon EmrepwTocwy
— O peaoitng (broker) &ekiva P TTapAAANAEG eTTECEPYATIEG
— KdBe emregepyaaia ekteAei Tov id1o aAyopliBuo (scoring) oTa £€yypaga TTou €X0UV
EKXwpnOei oTov €TTECEPYQOTN
— O peoitng Tapdyel TNV TEAIKA dIdTagn Twv eyypa@wyv
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MIMD Architectures: Partitioned Parallel Processing
Document and Term Partitioning for Inverted Files

« Document Partitioning

— Physical Document Partitioning
» Logical Document Partitioning
* Term Partitioning
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MIMD
Inverted Files: Logical Document Partitioning

H ouAAoyn eyypd@wVv KATAVEPETAlI OTOUG ETTECEPYAOTEG, AAAG KGBE uTTOOUAAOYH eV
€XE1 TO BIKO TNG EUPETNPIO, AANG N DONI TOU EUPETNPIOU ETTITPETTEI OTOV KABE
ETTECEPYQAOTH TNV Aueon TTPOCBACT OTO KOUPATI TOU EUPETNPIOU TTOU TOV EVOIAPEPE!

Inverted List
Termi

Dictionary of
erms

P1

P2
P3
P4

Broker item i

CS463 - Information Retrieval Systems Yannis Tzitzikas, U. of Crete, Spring 2007 24




Logical Document Partitioning

cold —<21> | <41> | <51> |

Original hot 111> l<a1>1<51>1<61>]
Inverted File in__ —{<31>]<61>]

not — <4.1> | <5.1> |

pease —’|<11>|<?1>|<31>|<4?>|<'§?>|<61>|
porridge | <1 15> [ <215 [ «31> | <425 | <525 | <6.1> |

o pot — <31> | <6,1> |
Dictionary the 31> <61> |

cold Inverted List
" Term “pease”
ot
Extended - <11>
icti <2,1>
Dictionary ™5 [ %>
pease P2 <4’ >
porridge P3 - <5’2>
pot <6,1>
CS463 - Information Retrieval hystems Yannis Tzitzikas, U. of Crete, Spring—2667 25

MIMD
Inverted Files: Logical Document Partitioning

» Kartaokeun AveoTtpaupévou Eupertnpiou
— Ta éyypaga diauepilovral OTOUG ETTECEPYAOTEG;,

— Kdabe emegepyaoTAG EUPETNPIACEI TA OIKA TOU KOI ONUIOUPYEI OVECTPOAMMEVEG
AioTteg (“lala”, doc1(2), doc2(6)) , Ta&ivounuéveg aA@aBnTiké
— 2UYXWVEUOUWE TIG NIOTEC AUTEG yIa £TOI TTIPOKUTTTEI TO TEAIKO EUPETHPIO
* BuunBeite amd TNV didAegn 9: Merging partial indices to obtain the final

» ATtrotignon ETTepwToewy (6mwg kai To Physical Doc. Partitioning)
— O peoitng (broker) ¢ekiva P parallel eTre¢epyaoieg

— KdaBe emmegepyaaia ekTeAei Tov idlo aAyopiBuo (scoring) oTa £€yypaga TTou
€XOUV eKXwpPNOEi oToV ETTECEPYQOTN

— Ta ammoteAéopara ypdagovtal o€ €vav Koivo Trivaka (shared array)
— O peoitng mapdyel Tnv TeAIKN dIATAEN TWV EYYPAPWV
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Alagpopég petagu Physical kai Logical document partitioning

Physical Logical
Inverted
P1 ‘ | P2 cold |i Di?[ionary Lis‘:'ermi
hot 51> | <61> otterms
hot _>| ”
cold — m not — o2
ot pease 21 42 pease N < Ps
- P4
pease —Fl <1,1> | <2,1> | porridge || 215 [ caos | porridge <5.2> <6.1>
porridge 11> 21> pot —Plzl pot
the the —m
» Logical Document Partitioning
— KdaBe Aégn Tou Aegihoyiou gival atroBnkeupévn povo 1
Popd
— 01 01adIKaOieg TTPOCTTIEAQUVOUV TO idI0 KEVTPIKO EUPETHPIO
* TTPOCRACEIG avAayvwong, apa Oev £XOUNE CUPPOPNON
* ANiyotepn emikoivwyvia (oto Physical, uttdpxel n @don
uTTOAOYIONOU TWV KaBOoAIKWwY oTaTioTiIKwy (IDF)).
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MIMD Architectures: Partitioned Parallel Processing
Document and Term Partitioning for Inverted Files

* Document Partitioning
— Physical Document Partitioning
— Logical Document Partitioning
* Term Partitioning
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MIMD
Inverted Files:Term Partitioning

cold 4>| <2,1> | <4,1> | <5,1> |

P1 hot | — <11> | <41> | <51> | <6.1> |
in ™ 31> | <6.1> |
Term not [ <41> | <51> |
Partitioning p2 || Pease | <11> [ <21> [ <31> [ <a2> | <52> | <615 |

porridge —{ <11> | <21> | <3.1> | <42> | <525 | <6.1> |
pot [ <3,1> | <6,1>

P3 the — <3.1> | <6,1> |

CS463 - Information Retrieval Systems Yannis Tzitzikas, U. of Crete, Spring 2007
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\ &) MIMD
Inverted Files:Term Partitioning

« Karaokeuny AveoTpaupévou Eupetnpiou (61Twg oTo Log. D. Par.)
— Ta éyypaga diauepilovral OTOUG ETTECEPYAOTEG;

— KdaBe emmegepyaoThic eupeTnpidlel Ta SiIkG Tou Kal dNUIOUPYEI AVECSTPOAMHEVES
Aioteg (“lala”, doc1(2), doc2(6)) , Taivounuéveg aA@apnTIKG

— 2UYXWVEUOUUE TIG AIOTEG AUTEG yIa £TOI TTIPOKUTITEI TO TEAIKO EUPETAPIO
— KaTtotmiv 10 eUupeTAPIO SIANEPIJETAI OTOUG ETTESEPYAOTEG

* ATtrotipnon EmTepwTriocwy
— H emepwtnon avaAueTal 0TOUG OPOUC TG, Kal KABE Evag OTEAVETAI GTOV
ETTECEPYAOTHA TTOU £XEI TNV AVTIOTOIXN AVECTPAUUEVN AioTa
— O etregepyaoTég uTTOAOYICOUV pEPIKA-OKOP (partial document scores) kal Ta
OTEAVOUV OTOV UEDITN
— O peoitng uttoAoyilel Ta TEAIKG OKop ouvBIAJOVTAG TA MEPIKA, KAl TTAPAYEI
TNV TEAIKI) ATTAVTNON

CS463 - Information Retrieval Systems Yannis Tzitzikas, U. of Crete, Spring 2007
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MIMD: Document and Term Partitioning for Inverted
Files: Z0vown

* Opyavwon eupetnpiou o€ pia MIMD pnxavi:
— Document partitioning (physical or logical);
— Term partitioning.

« Document partitioning

— simpler inverted index construction and maintenance than term partitioning;

— performs better when term distributions in the documents and queries are more
skewed

* Term Partitioning
— performs better when terms are uniformily distributed in user queries.
— ETiong 6tav o1 eTEpWTACEIG TTEPIEXOUV AiyOug OPOUG
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MIMD: Partitioned Parallel Processing
Document Partitioning for Signature Files




Signature Files: ETravaAnyn

b=3 ( 3 words per block) B=6 (bit masks of 6 bits)

Block 1 Block 2 Block 3 Block 4
Text |Thisis a text.|A text has many|words. Words are [made from letters.

N 4

Text Signature | 000101 110102 [100100|' [101101 | 1

h(text)= 000101
Signature Function | h(many)= 110000
h(words)=100100
h(made)= 001100
h(letters)=100001
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MIMD: Partitioned Parallel Processing
Document Partitioning for Signature Files

Doc Text
Pease porridge hot P1
Pease porridge cold
Pease porridge in the pot P2 Sign. File 3 | Sign. File 4
Pease porridge hot. pease porridge not cold

Pease porridge cold, pease porridge not hot | P3 Sign. File 5 | Sign. File 6
Pease porridge hot in the pot

Sign. File 1 | Sign. File 2

o Gl WwiIN -

» Each processor creates the signatures of its own documents

» Each processor evaluates the query signature totally. The broker
then merges the results
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Mépog B

Katavepnuévn Avaktnon MNAnpogopiwyv Kai
(Distributed Information Retrieval)

AidpBpwon

Katavepnuévn Avaktnon MNAnpogopiwy:

« Kivntpo

* 2x€on petagu MNapadAAnAng kal Kataveunuévng Av. FNAnpogopiwv

e 2XedIaOTIKG ZnTuaTa

* Alguépion Zuhoywv kal Eyypdoewv

« EmAoyn lNnyng

» Evotroinon AtroteAeopaTwy

CS463 - Information Retrieval Systems
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Karavepnuévn All: Kivntpo

* To kivnTpo yia MNapadAAnAn Al ATav n BeAtiwon Tng atrédoong

* [a v Kataveunuévn All dev gival povo auto.

« Eival kal n avaykn evoTtroinuévng rpoéofaong ota Eyypaga
TTOAAWYV CUCTAUATWY AVAKTNONG TTANPOPOPIWYV
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Kartavepnuévn Avaktnon lNinpogopiwyv

g g g TCP/IP

UofCrete UofAthens UofPatras
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Kartavepnuévn Avaktnon lNinpogopiwyv

UofPatras

UofCrete UofAthens
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Karaveunuévn Avaktnon NAnpogopiwv
UofCrete UofAthens UofPatras
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[Moia n Zxéon PeTagu
MapdAANANG kal Katavepunuévng Avaktnong MNMAnpo@opiwy;

* H karavepnuévn poialel pe tnv mapaAAnAn apxitektovikry MIMD
* Alagpopég pe Tnv MIMD
— TO KOVAAI ETTIKOIVWVIOG PETAEU TwV ETTEEEPYAOTWYV Eival TTOAU TTI0 apyod
— OgV €XOUNE TOUG iBIOUG ETTECEPYAOTEG (OTTWG O€ Mia TTAPAAANAN unxavn)

— oTnVv Katavepnuévn o peaitng (broker) ouxvd €mAEéyel va XpnOIUOTTOINOEI
MOVO €va UTTOOUVOAO TWV UTTOKEIMEVWYV CUCTNUATWY

S B iR, BUS
IRS1 IRS2 IRS3 IRS4 IRS5
UofCrete UofAthens UofPatras

CS463 - Information Retrieval Systems Yannis Tzitzikas, U. of Crete, Spring 2007
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2x€on MeTagu NapdAAnNANng kal Kartaveunuevng Av. TA.

Mola rpoo€yyion Tou Partitioned Parallel Processing civai
KAtaAAnAn yia Tnv Karaveunuévn Avakrnon;

« document partitioning: evOcikvuTal yIQ TNV KATAVEUNMEVN
avaktnon

» term partitioning: dcv cival TTOAU KA dIOTI ATTAITEI TTEPICOOTEPN
ETTIKOIVWVIa (y1a auTd OTTAVIA UI0BETEITAl ATTd £Va KATAVEUNMEVO
ouoTnua

CS463 - Information Retrieval Systems Yannis Tzitzikas, U. of Crete, Spring 2007
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Karavepnuévn Avaktnon: ZxedlaoTiKa ¢nTruaTa

Server: receives requests, Search Protocol for
initiates a thread for each request, (@) transmitting requests and results
combines the intermediate result: == E.g. Z39.50, STARTS
into the final answer
e e R g TCP/IP
@Q@ @@Q@ %g\gé g @Q@
IRS1 IRS2 IRS3 IRS4 IRSS
UofCrete UofAthens UofPatras
edistribute documents across servers
eselection of the servers to receive a particular request
ecombine the results of multiple servers
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Alauepiopoc ZuAoywyv (Collection Partitioning)

« Aev TiBeTON TETOIO {NTNMA AV TA UTTOKEIMEVA CUCTANATA €ival
ETEPOYEVI

e 2EVAPIA YIA TNV TTEPITITWON TTOU UTTAPXEI KEVTPIKOG EAEYXOG:
— Semantic-based partition of collections to servers

» Search Servers focusing on a particular subject area
— E.g. Maths, Physics, etc

— Semantic-based partition of documents to servers
e TI.X. ME XPoN €vOg aAyopiBuou opadoTtroinong (clustering)
— Replications of collections to all servers
* via BeAtiwon throughput (poidel pe To multitasking)
* OTaV 0l OUNOYEG Ogv gival HEYAAEG
— Tuxaia diavoun eyypd@wy OTOUG servers
* via BeATiwon TNG ammédoong oTNV TTEPITITWAN TTOU N GUAAOY €ival TTOAU peyaAn
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EmiAoyn Inyn¢ (Source Selection)

Q=«Lagrange multipliers»

@

MATHS MATHS PHILOSOPHY CHEMISTRY MATHS

il

Source Selection: ETTiAoyr) Twv cuAAoywv TToU gival TBavoév va
EXOUV oUVaQPn £yypaga PE TNV TPEXOUOO ETTEPWITNON
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['la TTo10 AdYyOo va Kavoupe EtmAoyn MNnNynQg;

* H avalntnon o K&Be cuAAoyr) NTTOpPEI:
— va gival akpifn o XpOvo (apou PTTOPEI VO EXOUHE EKATOVTADEG OUAAOYEG)
— va gival akpiff o€ XpAua (N avalAtnon PITTopEi va €xel XPNUATIKO KOOTOG)
— va kaBopioel TNV aroTeAsopatikéTnTa (effectiveness) tng avaktnong
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EmAoyn Mnyng: ETmAoyr ) OAwv

*  KatdAANAn Kupiwg yia JIQUEPIONO MIOG HEYAANGS GUAAOYNC TTAVW
atro €va TOTrIKO diKTUO

* EUKOAN gvoTtroinon atmroteAecpartwy yia 1o Boolean model
— answer(q) =ans1(q) v ... U ansk(q)

* H evotroinon amroTeAeoPATWY YIa TA OTATIOTIKA JOVTEAQ €ival TTIO
QUOKOAN (10 {NTnua auto Ba eAeTnBei TTapaKaTw)
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EmAoyn MNnyng: XeipovakTikl OpadoTroinon kal ETiAoyn

*  OguaTikr) opyaAvwaon CUANOYWYV (XEIPOVOKTIKWCG)
— TIX MAOnuarika, uUOIKN, EI0NOEIC, KATT
— TTpoBAnuara
» XpovoBopa diadikaaia, EUAAWTN € ACUVETTEIEC/TTAPOAEIPEIG, eV Ba DOUAEWEI
KOAQ yIa JN-OUVNBICUEVES ETTEPWTHOEIG

* O xpnroTng emAéyel TN BEPATIKA KATNyopia

*Maths: 1,3
*Physics: 3
*Philosophy: 4,5

Q=«Maths:Lagrange multipliers» ~_ \Q
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EmAoyr) Mnyng Bdosl Kavévwv (Rule-based)

* Ta mepiexdueva KOs ouANoyNn¢ TTepIypdgovTal o€ uia Baon MNvwong
* 'Eva ZuoTtnua Kavovwy eTTIAEYEI TIG TTNYEG YIA KABE EI0EPXOMEVN ETTEPWITNON
* Aduvapieg

— KOOTOG OUYYPAPG KAVOVWV

— avAykn ouvTiAPNoNG Twv Kavovwy (av ol CUANOYEG gival DUVANIKEG)

Q=«Lagrange multipliers» R
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Emioyn Mnyig: Katavoun Zuvaewyv Eyypaowyv
(Relevant Document Distribution (RDD))

PTIGEE Y1 BAON ME ETTEPWTHOEIC KAl TNV
TMOavVI) KATAVOUN TWV OUVAQWY £yYPAPwvV q1
og KAOe ouAAoyn (uE KATTOI0 TPOTTO)

?

S1 S2 83 54 S5

)

g2

S1 S2S3S4 S5

[

S1 S2 83 84 S5
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EmAoyr] Mnyng: Katavouni Zuva@wyv Eyypdaeuwy
(Relevant Document Distribution (RDD))

MNa kdBe véa erepwTtnon g mou Aaudvel To CUCTNHA

» Bpiokoupe TIG K TTI0 KOVTIVEG ETTEPWTACEIC OTN BAON
(similar past queries) q1

* ATTO TIC KOTAVOUEG TOUG, EKTIUOUUE TTOOQ oUVAPN S1 S2S3S4 S5
EYYPA@a UE TNV VEQ ETTEPWITNON €XEI KABE TTNYN

* Atmo@acifoupe TTOOA £yypaga va {nTrioouUE aTro
KaBe cuAhoyn (av 0 dev oTEAVOUUE €TTEPWTNON )

?

)

g2

S1 S2S3 5S4 S5

q3

S1 S2 S3 84 S5
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EmiAoyn MNnyne: Erepwtnon BoAIdookotTnoNng
(Query Probing)

* 2TéAVOUE MIa eTTEPWTNON BOAIBOOKOTTNONG O€ KABE GUAAOYN
(Trou utropeEi va TrepIAapBavel uepIKoUg aTrd Toug GPOUC TNG
ETTEPWITNONG)

— KABg cuAAoyr atravtd e OTATIOTIKEC TTANPOPOPIES
* TIX: MEYEBOC OUAAOYNG, TTOOA £yypa®a £Xouv Tov KABe 6po, TTOoO
EYypaea £Xouv OAOUG TOUG OPOUG TNG ETTEPWTNONG, KATT
— Bd&oegl auTWV TWV OTOIXEIWV ETTIAEYOUUE TNV TTNYI

* Ymobéoelg
— 1 €TTECEPYATia TWV ETTEPWTACEWV POAIBOOKATTNONG €ival TTOAU @ONVOTEPN

* TrEPIEXOUV Aiyoug 6poug, dev XpelaleTal va uttoAoyicouue BaBuoug ouvAageiag n
va dIaTACOUNE TA £YYPaPA WG TTPOG TN CUVAQPEIQ TOUG
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EmiAoyn MNnyng pe Alavoopara NMnywv

*IRS1=<0.4, 0.3, ..., 0.8>
*IRS2=<0.1, 0.9, ..., 0.4>
*IRS3=<0.8, 0.5, ..., 0.2>

BAETTOUE KABE CUAAOYN WG Eva PEYAAO Eyypagpo
Pdriayvoupe éva didvuopa yia kafe ouAAoyn (tuttou TF-IDF)
— tfij: ouvoAikég epgavioelg Tou dpou i oTn cUAAOYN |
— idfi: log(N/ni), émrou N 10 TTA|B0C TWwV GUAAOYWYV, Kai ni To TTARBOG TwV GUAAOYWV
TTOU €XOUV TOV OPO0 i

YTtroAoyioupe 10 BaBud opoIdTNTOG KABE VEAG ETTEPWTNONG UE TO SIAVUC A
KABe ocuAAoyi G (TT.X. OPJOIOTNTA CUVNMITOVOU)
AlaTdo0o0ulE TIGC CUAAOYEG Kal ETTIAEYOUE TIC KOPUQAIES
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EmiAoyn MNnyng pe Alavoopara Mnywv (Il)

* Mia aduvayia:
— MrTropei 0 BaBuog opoldTNTAG PE Pia cuAAoyr va gival eydAog, aAAd va unv
UTTAPXEI KaVEVA EYYPAPO EKEI PJE PEYAAO BaBud ouvageiag
* ‘Evag 1pOTTOG QVTIMETWTTIONG:
— TNa kdBe ouAhoyn eTIage N/B diavuopuarta, dnAadn éva didvuoua yia kGBe B
Eyypa@a TNG CUAAOYNG
— Av B=1 161¢€ 0 server gival cav va £XEl TO EUPETNPIO OAWV TWV CUCTNHATWYV
— Av B=N T10T1¢ £€x0UpE éva didvuopua yia KaBe cuAloyn
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EmiAoyn MNnyne: GIOSS

(Glossary of Servers Server)

» Estimate the number of potentially relevant documents in a
collection C for a Boolean AND query Q as:

df
Cl. —t
df; : number of docs in C that contain t

» |C| the number of documents in the collection C

* Requires that for each collection C we have an entry in a
centralized index
— centralized index is small, easy to maintain
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EmAoyn MNnyng: gGIOSS kai hGIOSS

. gGIOSS

— Extends the GIOSS approach to the vector space model
» Each collection is represented by its centroid vector
« Standard inner product similarity measure of query to each collection
* Rank collections accordingly

* hGIOSS (hierarchical GIOSS)
— Extends the gGIOSS approach to sets of gGIOSS indexes
— Each gGIOSS index is represented by its centroid vector
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EmiAoyn MNnyng: Zuvown

» [lpooeyyioelg yia piIkpo aplBud ocuANoywv
— EmAoy OAwv
XeipovakTik) OpadoTroinon (kai XEIPOVOAKTIKE £TTIAOYR)
EmiAoyn Baoel Kavovwy (Rule-based selection)
Karavoun Zuvag@wyv Eyypdaewyv (Relevant document distribution (RDD))
BoAidookétrnon Emrepwrnong (Query Probing)
Ailaviouara NMnywv

» [lpooeyyioeig yia peyaAo apiBud culoywv
— Ailaviouara NMnywv
— GIOSS
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HARVEST

A distributed architecture to gather and distribute data | Gatherers: eupetnpidlouv

— used by CIA, NASA, US National Academy of >=1 Web Server
Sciences TTEPIODIKA

Brokers: atravrouv
ETTEPWTNOEIS BaaifOuevOl

Replication OTO EUPETAPIA TWV
@ Manager gatherers 1 aAAwv
brokers (kai
EVNUEPWVOUV QUENTIKA TA
EUPETNPIA TOUG)
Cache
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