Enclepyaocia Epwrnoswv
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Erelepyacia EpwThoswy

Ta Ppaoika pApara othv emeepyaoia piac epwTnong
eivai

1. >uvrakTikA AvdAuon & MeTdgppaon

2. BeAtioTomoinon

3. YmoAoyiopoc
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ZUVTAKTIKR Avahuon & Metagpaon

1. ZuvrakTikn AvdAuon (Parsing) & Metdppaon

H epwrnhon petappdleTal ge Hia eOWTEPIKAR HOpPR dgou yivel o
amapdiTNTOC OUVTAKTIKOC Kdi onpaciohoyikog éAeyxoc (T.x., Ta
ovOpaTa TTOU avaépovTdl €ivdl ovOHATA OXECEWY TTOU UTTApXOUV)

AvVTIKaTdoTaon Twv OYewv a6 TOV OPIOHO TOUG

EowTepikn popph; Ekppaon The axeolakhg dAyeppag
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BeATioTOTOINON

2. BeATioTOoMOINON

Mia SQL epwTnon ymopei va yetappaocTei oc S1AQPOPETIKEC
(10030vapeg) ekppdosig TG oxealakig AAyeppag

select balance

from account * O palance < 2500 (T[ MIance(accounT))

where balance < 25000 * T palance (O balance < 2500 (@CCOUNT))
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BeATioTOMOINON

Apa Jev dapkei o0 TPoadioploydg Tng mpdEng - Tpémel  va
TpoadiopiCeTal Kal o aAyopiOuo¢ mou Oa xpnoigomoinOei yia Thy
uAoTroinon Thg

T.X., YId TNV UAoTroinan Thg eTiAoyng Umopei
€iTe va oapwooupe (scan) 6Ao To apxeio eAéyxovTag KABe eyypagn

€iTe av umdpxel m.X., éva B* eupeThpio oTo yvwpiopa balance va
XPNOIHOTIOIRGOUUE TO EUPETAPIO
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BeATioTOTOINON

KaBe mpafn Tng oxeoldkhc dAyeppac upmopei va uAomoinBei e
dlapopeTikoUg aAyopiBuoug: Padikég (primitive) mpd€eic (mpdfn +
akyoépiBuocg)

Zxedlo ekTéAeang (execution plan): pia akoAouBia amd Pacikég
mpd€eic

T balance

O balance « 2500, XPNOIHOTI0INGE TO gUpeThHpIO 1

account
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BeATioTOMOINON

+ Ta diapopeTikd oxédia ekTEAeang €xouv Kal d1d@opiko
KOOTOC

+ BeAtiotomoinon: n diadikacia emAoyRc Tou axediou
EKTEAEONG TTOU £X €I TO HIKPOTEPO KOOTOG

« EkTignon Tou KoéoToug (OUVABWC XpHONn OTATIOTIKWY
oToIXEiwv)
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EkTéAeon

3. EkTéAeon

Mnxavh ekTéAeong Tou ekTeAei TIC PacikéC TTpaeig
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Enefepyacia Epwtnoswv

1. AAv6p1Bpoug ekTéAeong Pacikwy Tpdgewyv

2. Iooduvayia oxeolakwy eKPpAcewy - eUPIOTIKA £TTIAoyh
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AAyopiByor EkTéAeong Baoikwv TTpafewv

EKTiunon k6oToug - apxeio dedopévwy

* ng! ap1Budg mAelddwy Tng axéong R
* by : ap1Budg blocks Thg oxéong R
- st HéyeBog ae bytes kdOe mAeiddag The oxéong R
- fy : mapayovtag opadomoinang
av un ekteivépevn, fo= B / sy Okar by = Ong/ fpO
- V(A, R): ap1Budc diapopeTiKWwy Tigwyv Tou A
| A (R) | -- av A kAeidi:

« SC(A, R): péooc apiOuéc TAeIGdwvY TOU IKAVOTOIEI {ia OUVORKn
(3edopévou 6TI UTTAPXEI HIA TOUAGXIOTOV TTOU ThV IKAVOTIOIET)

1 av kAe18i, av opoldyopen;
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AAyop1Byol EkTéAsong Baoikwy TTpaswv

EkTignon k6aToug - apxeio eupeTnpiou

« f,: mapdyovrag diakAddwang,
moAveminedo fy, B 3évipo ~ pabuo

« H;: ap1Budg emmédwy

- LB;: apiBué¢ block pUAAwv

Ap16ué blocks mou peTagépovral
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EmiAoyn

EmiAoyn

El Zeipiakh avalAThon
E2 Auadikfi avalhthon
E3 Xphon mpwTtelovTog supeTnpiou/ KATAkepUATIOHOU

E4 Xphon deutepeliovTog cupeThpiou/ KATAKEPUATIOHOU

MovoTmdri mpooméAaong

Bdoeig Aedopévarv 2000-2001 Evayyedio Iitovpa 13

EmAoyn: ZuvOnkn IoétnTac

EmiAoyh - ouvOAkn 106ThTAC
Ga-q4 (R

El Zeipiakn avalntnon

br

by / 2 av To A uToyheio
KA€10i
Mmropei va xpnaigomoin©si og omolodRToTE apxeio
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EwAoyn: ZuvOnkn IoéTnTag

E2 Auvadikn avalitnon

Mmopei va xpnoigomoin©ei yévo av To apxeio gival diareTaypévo
ye pdon To yvwploud TG eTIAOYAG

Olog ( by )0 <«
°9 (be) EUpeon Tng mpwTng

OSC(A,r) / frO-1 “——  Elpeon Twv
uTtéAoITTwyv

AV To A uTToYRYI0 KAEIDI;
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EmAoyn: ZuvOnkn IoétnTac

E3 Xphon mpwrelovroc eupeThpiou

Mmopei va xpnoipomoin©ei uévo av untdpxel mpwTelov EUPETHPIO
oTo A

HT, +1 «— EUpeon kai yeTagopd TG
TPWTNG

Av To A Jev eival uroynio KAEIBi -- eUPETAPIO oUOTAdWY

HT, + OSC(A, R) / fo0
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EwAoyn: ZuvOnkn IoéTnTag

E4 Xpnon deutepeUovToC eupeTnpiou

Mmopei va xpnoipomoinOei puovo av undpxel deutepeliov eupeThplo
oTto A

Av TO A eival UTTOYN@Io KAEIDi
HT;+1

Av To A Jev eival utoyn@io KAEIdi

ZTn XelpoTepn TepiMTwon  KAOe
HT;+ SC(A,R) eyypaph mou ikavoTolei Th ouvOrkn
oc diapopeTikd block
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EmiAoyn: ZuvOnkn ye ZOykpion

EmiAoyh - ouvBAKkn pe olykpion
O Aac<u (R) ﬁaAzu (R)

‘BEotw 671 ¢ TA€1ddec 1kavoTroioUv Th cUVORKN
levikdc=n,/ 2
‘Eotw min, max, opoiéuoppn karavoury Kai g 4 <, (R)
O av u<min
c= Ny av u = max

ny* [(u - min) / (max -min)]
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EmiAoyn: ZuvOnkn pe ZOykpion

Tasu R

Al Zeipiakh avalhithon, A2 Auadikn avalAtnon;
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EmiAoyn: ZuvOnkn ye ZOykpion
ES Xpnon_wpwTeUovToC gUpETNPiou

A=2u

1. Xpron eupeTnpiou yia Thv elpean TG TPWTNG EYYPAPAC A = U

2. Zdpwaon 6Aou Tou dpxeiou EeKIVWVTAG ATd AUTAY Th €yypaepn

HTi"' DC/fRD

Ace xpe1dletal eupeThplo, yiarTi;
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EmiAoyn: ZuvOnkn pe ZOykpion

E6 Xpnon deutepelovroC gupeTnpiou

2 dpwan Twv UAAWY Tou JEvTpou
A < uamd Thv dpxh éwg Tou

A = u amb To u éwg To TéAog
Av c = ny/ 2, 16Te (av KGO eyypaph ge SiapopeTiké block)

HTi+LBi/2+nR/2
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EmiAoyn

EmiAoyh - ouvBhkn a0leulng

9 91 AND 62 .. AND @n (R)
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EmiAoyn: ZuvOnkn ZuTeuéng

- Eotw s; = | 0 g; (R) | -- emAekTIKOTNTA: S; / Ry
Av Oi ouvOnKn 106TNTAG O€ £va yvwpiopa uToynio KAeISi s; = 1/ ny

Av Q@i ouvOnkn 100ThTag oc €va yvwpioud, opolopgopen katavouh, k
SiakpiTég TIpéG, s; = k/ ng

+ Av ol ouvOnkeg cival ave€dpTnTeg, To HéyeOog Tou
amoTeAéoparog:

nR *51*52 *...*Sn

an
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EmAoyn: ZuvOnkn ZiTevéng

E7 ZuTeukTiKn emiAoyn pe Xpnon evoc amhoU gupeTnpiou

Yndpxel diadpoun mpooméAAong yid éva amod Td yvwpioudTtd Tou
eyepaviCovral og omoladAmoTe amAR cuVORKn

EmAoyR Tou yvwpioyaTo¢ oTnv amAR OUVOAKN We Th WIKEOTEPN
ETMAEKTIKOTNTA

Xpron wiag améd Tic mponyoUueveg UeOAdouC yia Thv avdkTnon Twv
EYYPAPWY TIOU IKavoTroloUv auTAv Thv ouvOnKn Kai éAeyxog yia KdOe
€MAEYUEVN EYYPAPA AV IKAVOTIOIEI KAl TIC UTTOAOITIEC OUVORKEC
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EmiAoyn: ZuvOnkn ZuTeuéng

E8 XuleukTikn emlAoyn Ue_XpNon oUvOETOU gUpeTNpPiou

Av umidpxel eupeThpio oTo ouvdudopud SUo R TEPIOTOTEPWY
yvwplopdtwy 1mou eygpaviovral oc omoladAToTe amAég oUVORKeG
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EmAoyn: ZuvOnkn ZiTevéng

E9 ZuTeukTikn emiAoyn ue Toun SEIKTWY

Av Umdpxouv eUpeTApId Ot TePICOOTEPA aAmd éva amd Ta
yvwpiouara
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EmaAoyn: Zuvenkn Aialeugng

EmiAoyn - ouvOnkn di1aleugng
0 o10R02.. 0ROn (R)

Av Kdmola amé Ti¢ ouvOnkeg Sev éxel dladpoun TpooTéAdong
-> gdpwon 6Aou Tou apxeiou
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Zuvévwon
2uvévwon
R > R.Aop S.B S

21 EppwAeupévog (eowTepikdg - e§wTePIKOG) PpOYXOC
22 Xpnon yiag doung mpoaméAdong
2 3 Ta€ivounon-Zuyxwveuon

24 Xuvévwon Ue KATAKEPUATIOUO
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Zuvévwon

21 EupwAeupévoe (eowTepikog - eEWTEPIKO oyxo

IMa kdOe eyypaph t Tne R
IMa kdOe eyypaph s Tng S
Av t[A] op s[B] mpdaOeae To T s aTo amoTéAeoua

Ayvowvrac tnv eyypapri twv blocks rou

amoreAéouarog
ny * bg + by
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Zuvévwon

Ma kdBe block B, tng R
Ma kaBe block B, Tng S
la kdOe eyypapn 1 Tou B,
la kdOe eyypapn s Tou By

Av t[A] op s[B] mpéaOeaoe To T s aTo amoTéAeoua

Ayvouwvrag tnv eyypagpli rwv blocks rou by * b + by
amoreAéouarog
Zuupépel N TomoBETNaN TG WIKPOTEPNG
oxéong aTo e§wTepikd Ppoyxo
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Zuvévwon

Av undpxouv ny> 2 blocks aTn yvApn mou umopei va xpnoigomoinBoulv
yla Tov UTtoAoyIopd Tng ouvévwong cupgépel va diapaloupe Ta blocks
NG ox£ong Tou e§wTepPIKOU Ppdyxou avd ng - 1

Fa kdle n, - 1 block B, tng R
Ta kdOe block B, tng S
la kdOe eyypapn t Tou B,
IMa kdBe gyypapn s Tou B,

Av t[A] op s[B] mp6oBeae To t s aTo amoTéAeoua

({by /(ng-1))* bg+by
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Zuvévwon

X2 Xpnon uiac dounc wpogmwéAaonc

H oxéon yia Tnv oToia UTIdpxel €UPETAPIO TOTIOOETEITAI OTO EOWTEPIKO
ppoyxo. Eotw 611 utdpx el eupeThPIO YId To yvwpiopd B Tng oxéong S

Ma kaBe block B, Tng R
IMa kaBe eyypapn t Tou B,

Xpnoigomolcioal To eupeTApIo oTo B yia va Ppeig Tig
eyypapég s Tng S TéToleg wate t[A] op s[B]

ng * ¢ + by 6ToU ¢ To KGATOG HIAg emAoyNng aTo S
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Zuvévwon

+ 2.& OpIOUEVEC TIEPITITWOEIC UTTopEi va dnuioupynOcei £va supeThplo
€101kd yid Th cuvévwon
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Zuvévwon

X3 Taivéunon - ZXuyxuwveuon

Tagivéunae Ti¢ TAEIddeg TnG R aTo yvwpioua A
Ta€ivéunae Tic TAe1ddeg TnG S oTo yvpiopa B
it=l j=L
while (i < nyand j<ng)

if (R[A]< S[B])

=i+l
if (R[A]> S,[B])
j=j+L
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Zuvévwon
else (* R[A]=S[B] *)
mp6oOeae To R, . S;oTo amotéAeoua
k= j+ 1, (*vyodye kai Ti¢c dAec mAeiddes The S o Taipid{ouv, av urdpxouv *)
while ((k < ng) and (R[[A] = 5,[B]))
mpéaBeoe To R, . S, aTo amoTéAeoua
kiz=k+1;
m =i+ 1, (*yodye kar Tic dAec mAeiddes The R mou Taipiddouy,
av urrdpxouy *)
while ((m < ny) and (R, [A] = SJ[B]))
mpéoBeoe To Ry, . S; aTo anotéAeoua
kiz=k+1;
i=m =k
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Zuvévwon
Av ayvonhoouye Tn Taivéunon yia Th adpwon:
bg + bg
Tagivounon: by * log(bg) + bg™ log(b)
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Zuvévwon

Z4 Juvévwon ye KATAKEPUATIOUO

+ XwpiCouye ye Pdon wia ouvdptnon Katakepuatiopol h Tig
mAg1adeg Tng S kal Tng R oe kddoug -- otov idlo Kkado av
h(t:[A]) = h(ts[B])

+ dnAadn ol mAeiddeg pe TR[A] = t5[B] mépTouv aTov idlo kado
dpa apkei va eAéyfoupe pueTall Toug TIC TTAEIAdEC TTOU TTEPTOUV
aTov idlo Kado
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Zuvévwon

Katakepudrios TI¢ eyypagéc Tng R xpnoipomolwvrag tnv
h(t:[A])

la kdOe eyypapn T TG S
k:= h(ts[B])

oUykpive To T5[B] ue 1[A] via 6Aec TIG eyypapég
tri TG R oTov kddo k

XpnoigoTroloUye ThV HIKPOTEPN OXECN YIA TO TIPWTO TTEPATHA. Av OAol
0l KdJdol TToU TPOKUTTOUV XWpPdve oTn HVAHN, K6OTOG by + by
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Zuvévwon

‘Eotw 6711 3¢ xwpoUv 6Aoi o1 kKAdol.

‘Eotw M kataxwpntég, N kddoi, kai n auvdpthon h(k) = k mod N

(* Karakeppdrioe Tig eyypapéc Thg R xpnoipomoiwvtag thv h(tx[A]) - otn
UVAUN 6Ao1 01 KGdo1 Tou TTpWwToU Kddou kai éva block yia Toug uméAciToug
*)

Ta kdBe 1, Tng R

k := h(tR[A])

if (k>1kai 7o block Tou k-00T00 Kd3ou civai yepdro)

uetépepe 1o block orn dioko

Bdoeig Aedopévarv 2000-2001 Evayyedio ITitovps. 39

Zuvévwon

(* oTn uvhun 6Aa Ta blocks Tou lou kadou - ypdye Ta blocks Twv dAAwv
kadwv oTo Jioko *)

Tia kdOe eyypapn t5 Tng S
k := h(ts[B])

av k = 1 aUykpive 1o t[B] pe OAeg TIg eyypapég 1y, aTov
kddo 1

av k > 1, ypdye Tnv eyypagh ato dioko
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Zuvévwon

(* peTd To TpWTO PAUA - EXEI YivEl CUVEVWON OAWY TWYV EYYPAPWY TOU
TPWTOU KAJdou Kal ato Jdioko urtdpxouv N - 1 kadoi Tng R kai N - 1 kadol
™g S %)

i=2; ji=L

while (i< N)

pépe aTh UVAUN 6Aa Td blocks Tou i-0oToU KddoU
while (j < # blocks Tou i-0aT00 Kd3ou Tou apxeiou S)

Ppépe oTN PVAUN 1o j-00T6 block BJ. TOU i-00TOU KAJoU Tou apxeiou

S
Tia kB¢ eyypaypn tg Tou BJ
aUykpive 10 t5[B] pe OAeg TIG eyypapég Ty, aTOV KGO |
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Tpageic ZuvoAwy

Tagivéunoe Ti¢ TAe1ddeg Tng R oe éva yvwpioua A

Taivounoe Ti¢ TAeIadeg The S aTo idlo yvwplopa

izl j=1
while (i < nyand j <ng)
if (R[A]> S,[B])
, ‘Evwon ,
Toun Aiagopa
TioT ypdye To SJ aTo TimoT
imotd amotéAeoud imota
j = J +1
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else if (R[A]<« SJ-[B])

Tpageig ZuvoAwv

Toun ‘Evwol Aiapopd
TiToTa vpdye To R, aT0 amoTéAeaua ypdye To R, aTo amoTéAeaua

jiEje 1
else (* R[A]= S;[B]*)

Toun "Evwar Aiagopa

ypdye 1o R; avo el ii=i+l;

amovéAeoua !

o Ji=j+ L

iizi+l;

JEgt 1;

Bdoeig Aedopévarv 2000-2001
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»

Evwon

while (i < np)
ypdye To R; oTo amoTéAsoua
(HENEN

while (j < ng)

vypdye 10 S j aTo amotéAegoua

IHERERY

Bawoeig Aedopévarv 2000-2001

Tpageic ZuvoAwy

Aiagopd
while (i < ng)
vpdye To R, avo amoTéAeopa

itzi+l;
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BeATioTOTOINON EpwTRocswy

select A}, A,, ..., A,
from R, R,, .., R,

where P

Toaraz, . an (@ p Ry X Ry X . X Ry))
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BeATioTOomoinon Epwtnoswyv
Aévtpo gpiithong

®UAAa: oxéocic e100d0u

EowTepikoi koppor: mpdéeic Thg oxeoiakAg dAyeppac

EkTéAeon dévTpou epwTnong
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BeATioTOTOINON EpwTRocswy

1. Aidontaon Twv mpd€ewv emiAoyAC pe oUCEUKTIKEG OUVORKEC
og akohouBieg mpafewv emAoyng

2. MeraromiCoupe Tnv TPdEn emAoyng 600 o KATW
EMTPETETAl AMO Td yvwpioudTd Tou TmepiAdupdvovral oTh
ouvOnkn

3. Emavadieubétnon Twv @UAAWY WoTe va ekTeAoUvTal TTPWTA
ol OX£0€IC TTOU £X0UV TIG TII0 TIEPIOPIOTIKEG TTPAEEIG €MIAOYAG
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BeATioTOomoinon Epwtnoswyv

4. Xuvdudoudéc piag mpdfng kapTeoiavoU yivopévou pe Hid
Tpd€n emiAoyng ou akoAouBci

5. Aidomaon kai yetakivhon Twv AloTwv mpoPoAR¢ 600 o
KdTw yiveTal oTo 3€vTpo

6. Evromiopdg umodévrpwy pe opddeg mpafewv mou ymopei va
€KTEAEOTOUV UE KOIVO aAyopiOuo
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