Enelepyacio Epotijosov

Eicaywyr)

1. MONTEAA AEAOMENQN
Movrtéha
Thbooeg Epotioenv
Emns&epyacia Epotioeny
Enegepyacia Epotioenv oe Zyeotakd TABA

Ene&epyaocia Epomioemv oe Kataveunuéva Tygotakd

ZABA
——  Enstepyacio Epomiozov oz Huidopmp Azdop:
2. APXITEKTONIKEZ
3. TPOTIOI METAAOXHZ
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1. MONTEAA AEAOMENQN

Eme&epyaocia Epoticemv
Enszlepyasio Epomozwv s Hmdopnpéva Asdopéva
Amobrjksvon
— Evpzmipur
Karavepnpévog Yrohoyiopig
Zvotiuato (Lore, Strudel)
2. APXITEKTONIKEZ
3. TPOIOI METAAOZHZ
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Enelepyasio Epoticeov yia
Hpr-dopnpéva Agdopéva,
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Enef{epyacia Epwriocewv

Ta idia faokd otadia
1. Metappaon - éva 6YES10 EKTELEOTG
2. Behuiotonoinon

3. Mnyavn Extéieong

« EXenym oyfuatog

» Katavou/Apyitektovikég

Oéyara Bacsw Aedoptvay 1999-2000 Evayeiia Moopec 5

AmoOnkeuon

* Storage back-end

« Type information

Tpomot Amobrkeveng
1. Keiuevo
2. Zyecwkn Baon Agdopévov
3. Avtikelpevo-otpagn Baon Aedouévav
4. Avto-opyavoon - YPpidikn arobikevon
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Euperipia

Evpetiipro yur
1. Exppdoeig Movoratibv (cg dévtpo & ypapoug)

2. XML documents (ko yevikd tagged apyeio)

3. Keipevo (text files) - search engines
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EUpETHPIA YIA EXPPATEIS HOVOTIATIWV

Evpenipa Y10 eKQPacels povonatidy

Zynuo 8.8 (cehida 181)

Epoticeg

(R1) part.name

(R2)  part.supplier.name
(R3)  _*supplier.name

(R4)  part._* subpart.name
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EUpETpIa YIA EKPPACEIS HOVOTIATIWV

kopPot mov akpiPg Ta i povomdrio: amd ) pile (m.y., kéuPornl,
n3 karnl2 - n2, n13 kat n4 oo Ty 8.8)

pl and p2 language-equivalent: for any path expression query, either
both p1 and p2 are in the answer or none is
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EupeTipIa YIA EKQPPACEIS HOVOTIATIWV
T kG0e kopupo x
L,= {w| Opath from the root to x labeled w}

L

* umopet va givon GmEo v 0 Ypapog Exel KOKAOLG

* YEVIKG TEPLYPAPETOL 0O P10 KOVOVIKT) EKPPOOT

x and y language-equivalent: (x = y)if L, =L,
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EupETpIa YIA EKPPACEIS HOVOTIATIWV

‘Eoto [x] 1 kAdon 16odvvapiog yio to X

Katackem) Tov evpeTipion
£va kOpPo Yo kGOe KAGoN 16odvvapiog

vrapyeL akpn amd to [x] oto [y] ue label a av vedgpyovv kéufor x’
oto [x] ko y’ oto [y] mov cuvdEovtan pe kdmota aku e label a
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EupeTipIa YIa EKQPACEIS HOVOTIATIWV

(n2nan13) |

hil
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EUpETHPIA YIA EKQPPATEIS HOVOTIATIWV

Epoticeg:
(R1)  partname
hl - h2 — hn
(R2)  part.supplier.name
hl - h2 - h3 - hil
(R3)  _*.supplier.name
7
(R4)  part._* subpart.name

search all nodes in the subtree rooted at h2
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EUpETHPIA YIA EXPPATEIS HOVOTIATIWV

TIwg 6o vToroyicovpE OVX = Y ;
Reverse graph

1oy0EL

Oxy, x=y0O x=y
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Eupemipia yia XML text

Evpemipra o XML text

= meproyy (region): £va GuveydpEeVo (contiguous) TUMUC KEWEVOL 6TO apyeio

* 60voho meproydv (region set) : éva chVOAO mEPIOXOV TETOWO MOTE SLO
onoiesdmote mePLoyEG Tov cuvorov eite eivar Eveg (disjoint) eite M pio
TEPIEYETAL TV GAAY

L devipixn avemopéotoon:

kB kOUBog opilel o meproy (.x., 0 kOpuPog p2 avricroyel 6T0
KeipEVo KaTm omd Tov Koupo p2)

GOVOAO TLEPLOYMV: GUVOLO KOUBOV
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Euperipia yia XML text

pEPOV - abvola mepioy@y mov avtiotolyobv oe XML tags

Ty, part opilel 1o chvora meploymv {pl, p2, p3}

subpart opilel To cOvora meploydv {sl, s2, s3, s4, s5}
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Euperipia yia XML text

Tieproyn

Lebyog (x, y) : start and end position of the region in the text file

Tivoro Meproydv
ordered tree: kGOe kOuPog pLo mepLoyi
«r=(x,y)ancestor of ' = (x’, y’) (r’ Or)

ifx<x’<y' <y r

« rto the /eft of I’ * . /r{)‘\‘ ’
x T T

ifx<ysx'<y’
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EupeTiipia yia XML text

[opdderyuo.

subpart {s1,s2,s3,54,55}
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Euperipia yia XML text

Region Algebra (@ yeppa o neproyés)

* MAVO GE GUVOAY TEPLOYDV

* 1eAe0TEG (Op) MOV divouy G OMOTEAEG O GOVOAL
Teploy®v: sl op s2

Véo aDVOAL TEPIOYOY -- Gyt VEES TEpIOYES, wTéC Dempodvtar
rpoxabopiouéves (avtiotorodv atovg kéufiovg)
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Euperipia yia XML text

Tlapadeiypara tehestdv piog drhyeppag neproydv

sl intersect s2= {r|rOsl, r0s2}

slincludeds2= {r(r0sl,Or<0s2,r0 r'}
slincludings2= {r|rOsl,0Or°0s2,r 01}

sl parents2= {r|r(0sl, Or* 0Os2, risaparent ofr’}
slchilds2= {r|r0sl, Or*0s2, risachild of '}
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Euperipia yia XML text

Iopodeiyuoro.

« subpart {sl, s2, s3, s4, part {pl, p2, p3}
s5}

subpart included part {s1, 52,53, s5}

part including subpart

« name {nl, n2, ..., n12}

name child part

name included part

Oéyara Bacswv Aedoptvay 1999-2000

{p2, p3}

part {pl, p2, p3}

{nl1, n3,n12}
{nl,n2, ., n9, nl2}
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Euperipia yia XML text

Ynoloyiopog Teheotdv

s1ops2

traverse the tree representations of s1 and s2 simultaneously
similar to a merge join
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Tlopadetypo : s1 included s2

Euperipia yia XML text

(vroBétovpe 6TL 1o 81 KO 82 givo GOvora EEvav TEPIOYDV)

TPATO 6TOLYELD TOL 82

Apyd (x1, y1) 1o mpdTo ororyeio Tov sl kat (x2, y2) t0
Méypt To TEhoG ™G Motog sl 1 s2

Avyl >y2, advance s2

A, mpdcbeose To (x1, y1) oTo
amotéAecpa, advance sl

Avx1 <x2, advance sl x2 xl yl y2

Oéyara Bacsw Aedoptvay 1999-2000
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EupeTiipia yia XML text

Epoticeg
(R1)  partname
name child (part child root)
(R2)  part.supplier.name
name child (supplier child (part child root))
(R3) * supplier.name
name child supplier
(R4)  part._*.subpart.name
name child (subpart included (part child root))
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Euperipia yia XML text

RS)
select X

from _*.subpart: {name: X, _*.supplier.address: “Philadelphia”

name child (subpart includes (supplier parent (address intersect “Philadelphia”)))
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Euperipia yia XML text

* uovo £vo TEPLOPLSUEVO 0PI AT KOVOVIKEG EKPPACELG,
GUYKEKPLUEVE Y10, TIG EKPPAGELS

R, R, .. R,

6mov R label constant or the Kleene closure ( *)

* uévo o ordered trees
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EupeTipia yia KEipevo

Evpemipra o keipevo
£vag onuavrikdg Tomog epdTnong: keyword search
* 0 MO GLVNBIGPEVOG TOTOG EPOTNONG oTIG UNYOVEG avalieng

* oLVl kpoteitat kot o Aota pe oovévoue (my, epdTnon yo car -
eniong, automobile)

* 0 TEPIMAOKEG EPWTNHGELG TOL EptapPdvouy and, or, not
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Eupemipia yia KEipevo

Avo Bosikoi TOTOL EPOTHGEOV:
= boolean

= ranked query

1. Boolean query (conjuctive normal form)
(Ot 0. ) O O Ot 0. O )
émov t; efvarn avebépmra query terms 1 keywords

j conjucts (oL avTicTOOVV o€ SlopopeTikEg Evvoleg (concepts)) - kabepio
amd ToAAG disjuncts (oL AVTIGTOLKOOV GE SLHPOPETIKOVS OPOVG Yiat TNV idla
£vvola)
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EupeTipla yia Keipevo

2. Ranked query

Amnotéhecuo

obvoro and documents ov empocdeta eival Talvopmpéva pe Baon ™
oyeTkéTTa ToVg (ranked by their relevance)

Information retrieval
Avo kprriplo
= precision (uxpifera): mocootd TV avakarodupevev (retrieved)
documents mov ivat oygTikd pe TV EpOTON
« recall: 10600t TV oyeTk®v documents g Pdong dedoptvav Tov
avaKaAOOVTOL WG advTnon otV epdTNoN
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Eupemipia

Evpemipro
Cevyn <keyword, documentid>

ue mbove emmpocheta medion OnWG MOGEG Popég eugavileTar o
keyword oto document

« M pgyavy avelitnang dnumovpyel £vo KEVIPIKO EVPETIPLO Y10
documents mov givat omobnkevuéva oe Sdpopa sites
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EupeTipia yia KEipEVO

Inverted files

» T kG6e 6po (term) puor To&vounpévn Adota (inverted list) and o ids
v documents Tov TEPEYOLY AVTOV TO OPO

» Emnpoceta, Ohot o1 mbavoi dpot TomobeTovval oe £va devtepedov
gvpetipro (m.y,, B+-8évtpo) -- evpetipio Ae&ihoyiov

Conjunction — eKIV@VToS 06 T GUVTOUGTEPY] Moo
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Inverted files

Rid

ESENWENNY

Document

agent James Bond

agent mobile computer

James Madison movie

James Bond movie

Oépara Baoewv Aedopivev 1999-2000

EupeTipia yia KEipEvo

Word
agent
Bond
computer
James
Madison
mobile

movie

Inverted List

<1,2>
<14>
<2>
<1,34>
<3>
<2>

<34>

Evayyeiia Meroopé 32

EupeTipia yia KEipevo

Eupemipia yia KEipevo

Signature files Word Hash
Rid Document Signature
Muw. eyypugr EvpeTpiov (signature - voypagij) yio. k6O document ® agent 1000
) 1 agent James Bond 1100 Bond 0100
Kdbe vroypagn £xel otabepo uéyebog b bits - o b ovoudleror mharog g .
vroypagiig (signature width) 2 agent mobile computer 1101 computer 0100
Tlow bits Tng vroypagng evdg kewuévov Tiovral ioa pe 1 efaprdrar and 3 James Madison movie tont James 1000
0 moteg Méelg eppaviovrat oto Keipevo 4 James Bond movie 1110 Madison 0001
* £QGPUOCE O CLVAPTNOY KOTOKEPUATICHOV ©f kGBe AéEn mov mobile 0001
epgavierat 6To Keipevo TMhéroc vroypagic 4 movie 0010
* Béoe 1o bits mov epaviovral 6To ATOTELEGUA TG CLVEPTNONG
évo bit pmopei v piveron 1 mollomhéc popéc omo d10popeTIKES Aédelc
Oguara Baoswy Asdopévoy 1999-2000 Eoayeiia Miovpéc 33 Oéuara Baoewy Asdopivay 1999-2000 Evaypeiia rovpic 34
EupeTipla yia Keipevo Eupemipla yia KEipevo
Signature files Rid Document Signature
1 agent James Bond 1100 S2
« Mo voypagn S, rarpraler (matches) o GAAN vroypogi S, av 6Aa 2 agent mobile computer 1101 S1
Ta bits mov £xovv tebei oV S, Exovv emiong Tebei kar oV S, 3 James Madison movie 1011
4 James Bond movie 1110

« Av wa vroypagi S toupidler pia vroypagn S,, Téte N vroypah S;
£yel tovAdyoTov oo bits doa kot vroypaen S,
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EupeTipia yia KEipEVO

Signature files

Conjuction (Z90¢evén)

1. Anwodpymee v vmoypuef g epdmong epupudloviag ™
GLVEPTNGN KATOKEPUATIGHOD o€ KGBE AEEN otV epdTnon

2. Scan 1o apygio Tov VroYPaP®V Kat avakdiese (retrieve) dha ta
documents TV onoiov ot VROYPAPES TaPLalovy pe TV VIoYPaPn
™m¢ ephTNONG
3. Avokdhreoe (retrieve) kGbe mbavd taipioocupa ko ieyée av
POy HOTIKG TEPIEYEL TIG AEEELG TNG EPDOTNONG

false positive
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EupeTipia yia KEipEvo

Word Hash
Rid Document Signature agent 1000
1 agent James Bond 1100 Bond 0100
2 agent mobile computer 1101 computer 0100
3 James Madison movie 1011 James 1000
4 James Bond movie 1110 Madison 0001
mobile 0001
IThértog vroypapic 4 movie 0010
Epotioceig “James”, “James” and “Bond”,
“movie” and “Madison”
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EupeTipia yia KEipevo

Signature files

Disjuction (walevén)

1. Anuodpynee pa Aota amd VROYPAPES Yia TNV EpOTNOY pid yio
kéve A&n g epdmong

2. Scan 1o apyeio TV VIOYpaPdOV apyeiov kot ovakdAese Oho Ta
documents T@V omoi®V 0L VROYPOPES TALPIELOVY TOVAGYIGTOV UE Mt
VROYPOPY 6T MOTA TV VIOYPAPDY TG EPOTNONG
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Eupemipia yia KEipevo

Word Hash

Rid Document Signature agent 1000

1 agent James Bond 1100 Bond 0100

2 agent mobile computer 1101 computer 0100

3 James Madison movie 1011 James 1000

4 James Bond movie 1110 Madison 0001

mobile 0001

Epotioceig: “James” or “Bond”, movie 0010
“Bond” or “agent”
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EupeTipla yia Keipevo

scan the complete signature file

KaBetog S UEPIGUOG TOV UPYEIOV UUE TIG VTOYPAPES GE GUVOAL
and b bit slices -- bit sliced signature file

T pio epdnon pe q bits - retrieve only q bit slices
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EpwWTHOEI§ CTO WWW

Awdxpion ceridov og
« authorities (avBevrieg) kat
« hubs

AvOevria (authority) : pw oehido mov eivor mOAMD oyetik o Eva
ouykekpluévo B&pa kon avayvopiletor omd Tig dAheg oelideg g Eykupn
(authoritative) 6to 0€uo

Bépara Baoewy Aedopivay 1999-2000 Evayyeiia Mmoopé 42




EpwTROEI§ OTO WWwwW

Ot GAhec oeAideg (hubs) éxovv cuvifmg éva peyddo opBud avapopdv
(hyperlinks) o115 avevrieg av kat ot idieg dev eivon Woitepa YvooTég Kat
TO TIEPIEYOUEVO TOVG deV £ivan amapaitnta TOAD GETIKO e To Béua

opodeipuozo hubs

GLANOYH omd TYEG Y10 Evo BEpa o€ pio ey YEAUATIKY GEAISA

Aota omd oehideg oyetikég e to hobbies evog cuykekpiuévov
¥phom M Ko

Tuipa Tov bookmarks evog cuykekpluévon ypiotn
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EpWTNOEI OTO WWW

* 70 POGIKO XUPAKTNPLOTIKO TMV hubs givot oti £xovv moAdd links mpog
GYETIKEG GENIDEG

* gvd pmopet va vdpyovv moAd Afya links mov deixvouv oe éva hub

Oépara Baoewv Aedopivev 1999-2000
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EpwWTNOEIS OTO WwWwW
O alyéprOpog HITS

Eicodo: epdtnon yxpnom pe évav aptdud opov (terms)

Amotéheopa: éva GOVOAO amd KaAEG owBevTieg kat hubs

Www > koeevbovouevo ypepo (koufor: aelides, axués: hyperlink)

O ahyop1Bpog Tpoympd oe dvo Pruara:

0 Bruo Astyporodnyiog (sampling step):  €éva oOvoro oeridwv mov
KoAgiton 10 Pacikd chvoro

0 Agbvtepo Bpo : moieg and 11§ 6eMideg oto Poucikd GVVORO ival KoAEg
avBevrisg kot moteg kaAd hubs
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EpWTHOEI§ CTO WWwW

Bijpa Astypatoinyiag

1. Retrieve éva. 60voAo web GeLIO@Y TOD TEPIELOVY TOVS GPOVS THE EPATHONG -

10 6OV0A0 a6 Kodeital ahvolo pila (root set)

Nog;

Yo rap@derypa veoroyiloveag v epdmaen og pia boolean keyword
query
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EpwTNOEIS OTO WWW
Apxei;

Link page: pw cehida mov eite mepigyel kamowo hyperlink ce cehida Tov
suvorov pila 1)t Gerido Tov suvorov pila Exet kamoto hyperlink og ovtv

2. Eréxroon tov covoiov pilo. pe 6iec tic link oelidec —  Pacuké cvvoro

Baowm cehida: oerido Tov Pacikod cuvorov
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EpWTHOEI§ CTO WWW
Agbtepo Bripa

ZvuoyetiCovpe pe kOe ceXida dvo Papn:
* hub weight

« authority weight

Yrohoyilovue o Pépn pe Paon v veddeon
* o1 po oeAida givont koA avbevtio av ToAAG kadd hubs deiyvouv oe ovTiv
* v éva hub eivat évo koo hub av &yet moda links oe kahég avbevrieg
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EpwTROEI§ OTO WWwwW

Apyukd icon Ta dvo Papn elvon oo pe |

‘Eotw o Pucikh ceAida p ue hub weight h; kot authority weight a;

e kGO P

onévovpe o a, dote va gival iso pe o dfpotopa Tov hub weights
h, 10V ceridav q mov Seixvovy otm p

ov&évoupe o hy dote vo eivar {co pe to GOpoiopa Twv authority
weights a; 6hwv Twv ceXidwv q oI5 omoieg deixvern p
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EpWTNOEI OTO WWW

Zro BiPrio (cow book, aer. 670),

amodotikt) vAonoinon Pusiopévol 6g mivakeg
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EpwWTNOEIS OTO WwWwW

Amnotéheopo Tov HITS pe epdtnon Gates -

ot kaAvtepeg (highest rank) avbevrieg
http://www.roadahead.com/

http:// www.microsoft.com/

http:// www.microsoft.com/corpinfo/bill-g.htm
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Karavepnpévog YMoAoyiopog

+ T'voon tov oyjuatog (my, mov PpickeTor 7 GYETIKH
TANpoPopic) -- TERVIKEG MO KOTOVEUNUEVO VIOAOYIGUO
EPOTNCEOV

* Mn yvdon tov oyjuatog
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Karavepnpévog YITOAOYIOHOG HE YVWOT TOU ZXAHATOS

Ocwpeiote 10 oyiua Tov celidov 191--192

Yrapyer oavriypagn ¢ mAnpogoping tomkd (S1) ektdg amd v
TEPIMTOGT TOL <rating> mov pmopei va mepiéyer link (href) ota
Tpoypotied dedopéva 6To site S2: www.nhtsa.dot.gov
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Karavepnpévog YToAoyiopog HE YVWOT TOU ZXAPATOC

Ocwpeiote v epdTNON

Q = select X.name X.address, Y.make, Y. Model
where dealer X,
X.address.city = “Springfield”
X.carY,
Y.Year >= 1996
Y._*.ratings R,

R._*.driver >= 4, R._*.passenger >= 4
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Karavepnpévog YIMoAOyIOpO¢ PE yvwon Tou ZXAHATOS

‘Evaon dvo gpaticeov Q1 kat Q2 émov n Q1 pnopei vo ektehecTel TomiKkd.

Q1 = select X.name X.address, Y.make, Y. Model
where dealer X,
X.address.city = “Springfield”
X.carY,
Y.Year >= 1996
Y.[*href]*.ratings R,

R._*.driver >= 4 R._* passenger >= 4

@éyuara Baazav Aedopivay 1999-2000 Evayyeiia Mitoope

v
o

Karavepnpévog YmoAoyiopdg pe yvwon Tou EXNHaATrog

Q2 = select entry: {dealer:X, car:Y, ref:Y.ref}
where dealer X,
X.address.city = “Springfield”
X.carY,
Y.Year >= 1996
indomain(Y.ref, “www.nhtsa.dot.gov”)

‘Eoto R 10 anotéheoua

nepigyet o X, Y mov givar tomikd (S1) kat o Y.ref mov Ppickerar oe GAro
site (S2)

Iwg Oa. yiver o vroloyiouds (distributed join!)
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Karavepnpévog YITOAOYIOHOG HE YVWOT TOU ZXAHATOS
Semijoin!
1. Amnootoln tov R 670 site S2
2. Extéheon oto site S2 g epdTnong
select nhtsa: {dealer:X, car:Y}
from R.entry E, E.dealer X, E.car Y, E.href H
where H.rating Z, Z._*.driver >= 4, Z._*.passenger >=4
3. AmocTtoM) Tov anoteAéopaTog 610 site S1
4. Yrohoytopdg oto S1 mg ephrmeng
select X.name, X.addr, Y.make, Y.model

from H.nhtsa N, N.dealer X, N.car Y
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Karavepnpévog YmoAoyiopog Xwpic yvwon Tou ZXAPATOS

‘Eote pw amhi Kavovikt EKppaoct:

select X c
fromab*.c X b / I,

) "
« root x1
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Karavepnpévog YmoAoyiopog xwpig Nz

Kataokenalovpe T0 auTOUaTo Y10, TV KAVOVIKT) EKQpacTt]
a.b*.c -- IIpoywpape koraokevalovrag mv Closure
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Karavepnpévog YmoAoyiopog xwpig M

(x1,s1), (2,52), (3, kv 1, 52), (2 ¢
s2). (v3, sZ),kzZ, s2), (23, 52), (21, 52),[ :7\ /
(x4, 52)] (v3, s3)J(22, $3),|x3, 3) e b

Eldrtwon frudrav emkovaviag:
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Karavepnpévog YrmoAoyiopdg xwpig M'E

« Kabe site avayvopilel Tig avagopés 6e un Tomkovg kopfoug --
avtiypago oquTd@v TV KOpPmv mpoctifevial 6e kKGBe site: output
nodes

« Eniong, kG0e site avayvopilel tovg tomikolg kopPovg mov eivar
610306 &wTepKdV avapopdv: input nodes

= H pila tov ypagov mpoctifetat otovg koufoug 166800 yia To site
1
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Karavepnpévog YnmoAoyiopog xwpig N

Koppot e10630v

Site 1 - output y1 y3
Site 2 - output 72

Site 3 - output x4
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Karavepnpévog YmoAoyiopog xwpig Nz

« Kotookevdlovpe To 0uTtopaTo Kol 70 STEAVOLUE G KGOE site
* ApyiCovpe v ibio Swwdkosio oe KGO site.

« H dwdikooio “tpéyel” 1o avtopato EEkvaviag and kahe
Kk6pPo e166d0v ToL site

« Eotw n évag xouPog £16680v oo site 1 kot s N Katdotaon
ot avtéparo, vroroyilovue ™V Closure(n, s) puéypt vo pmv
oARGLEL
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Karavepnpévog YmoAoyiopog xwpig M

Closure;(z2, s1) = { (z2,s1), (z4,52),
(23,83)}

Closure;(22,52) = {(22,52), (z3,52) ,(z1,52),
(x4,52), (z2,53)}
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Karavepnpévog YmoAoyiopog xwpig Nz

« Ané o Closurey(n, s) yia kG6e n vroroyifovue d0o cOvora:

Stop;(n, s) : 10 cbvoro TV evydv (n’, ') oL aviikovwv GTo
Closure;(n, s) kot To n’ givor output node

Result(n, s): 70 ovvoro tev koéuPwmv oto Closure(n, s) mov eival
Ledyog ue e KatdoToon

Closurey(z2, s1) = { (22,s1), (24,82), (23,53)} Closure,(22,s2) = {(22,52), (23,52)
(21,52), (x4,52), (z2,53)}

Stopy(22,51)={} Stopy(22,52) = {(x4,52)}

Resulty(72,s1)={z3}, Resulty(#2,s2) = {z2}
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Karavepnpévog YmoAoyiopog xwpig M

« Xe kG0e site xotackevalovue dvo dvadikég oyfcelg v To Stop; kKai T
Result;

((n,s), (n",8’) ) yre (n’, s) O Stop; (n,s)
((n,s),n" ) yie n’ O Result; (n,s)

Stopy(z2.51)={} Stop,(72.52) = {(x4,52)}

Resulty(z2,51)={z3}, Resulty(z2,52) =
{23

(22,52) |(x4,82)

site 3

Oéyara Baoswv Asdoyivay 1999-2000 Eoayyelia Mmoo 66

11



Karavepnpévog YrmoAoyiopdg xwpig M'E

« Kabe site otéhvel Tig 600 oyfcel; 6 éva KEVIPIKO site OmMOL
vrohoyiletaln évmon Tovg

« To kevtpkd site vmohroyiler n transitive Closure tov cyécemv
Start/Stop kot Bpicker Oho o Stop (evyn mov givon TpocmeAd o
ond 1o (X1, s1).

« An6 avtd o {ebyn gpnomonoei t oyéon Start/Result yio va Ppei
TOVG KOpPBovg mov givat mpoomerdoiun and ™ pia (x1, s1).

KOOTOG ETIKOIVOVIOG,
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Karavepnpévog YnmoAoyiopog xwpig N

Start  Stop »

transitive closure
(xlsl)  (y1s2)

(x1,s1), (v1,52), (2,52).(x,52),(v3.53
(x452)  (y353)

v1s2) (22,52) Start Result

(43.52) (12.2) (x153) x1

(12,52) (xds2) (x4.s2) 3 Result
(x4,53) x4 V3,72,3
1s2) ¥3
w1s3) vl
(z2,s1) 23
(z2,s2) 22
(z2,s3) 22

Oépara Baoewv Aedopivev 1999-2000 Evayyeiia IMronpi 68

Karavepnpéva ZABA

Eidn

= Oporoyévera

* Etepoyévewn

gateway protocols: API that exposes DBMS functionality to external
applications (e.g., ODBC, JDBC)
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Karavepnpéva ZABA

ApyrTekToviKEg

« Client/server

clients (user-interface issues)

servers (manage data and execute transactions)

(client cache)
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Karavepnpéva ZABA

APLTEKTOVIKEG

« Collaborating server systems

a single query spans multiple servers

a collection of database servers, each capable of running transactions against local data which
cooperatively execute transactions spanning multiple servers
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Karavepnpéva ZABA

APYITEKTOVIKEG

» Middleware systems

just one special database server (layer of software) that coordinates the execution of queries and
transactions across one or more independent database servers
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APXITEKTOVIKES

warehouse
data
load
[ Ndatc
server server server
data data data
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AP XITEKTOVIKES

decide which sources

mediator source-to-source query
transformations (rewriting)
global exccution plan
server server server
data data data
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Mediators

1. Data conversion (petatponi dedopévav petald SPopETIKMOY
HOVTEA®V) -- 1} rewrite T1G EPOTNGELS G S10POPETIKE LOVTELD

2. Data intergration (cvyyhvevon dedopévav and SlupopeTiKég
YEG oE p Ko dym) -- 1) rewrite (decompose) pia epdrnon oe
&vav ap1Buod omd epoToEL; TOL 1) KGOe pio. o exteleotel oe Eva
site
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Mediators
Data integration
1. Orow o1 whnpopopio. oe k6l site eivour disjoint
Tmport Ta GyUETO TOV sources

Metappacn TG epATNONG OE  €POTNGES 7oL  Bo
EKTEAEGTOVV G€ Eva Povo site (apddetypa oto Piiio)
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Mediators

Data integration

2. Orav o1 mnpogopia o€ k6be site dev eivou disjoint (data fusion)
Xpnon Skolem functions
otav to oloTHue TPoomaboEL Vo dNuIovpyNceEL Eva

avtikeipevo pe v idwo Tiun) Skolem ot oicpég Tpootibevran
670 )N VIEPyOV avTIKEPEVO
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Mediators

Data integration -- information manifold

Global as view vs Local as view

To. sources Oempodvtat views over the integrated data

TopGderypo: og projection
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Mediators -- Incremental Maintenance

ATOQUYN VIOAOYLGHOD TG GYMG amd TV apyh !

Mo aXhayn o ennpedoet 7 O3 v Oym
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