Aevtplka Evpetnpla

EvayyeAia Mitoupad



Aevtpa Avalntnonc

Eva 6evipo avalntnonc (search tree) tdfswc p eival éva 8évipo TETOO WOTE KAOE
KOUPBOG TOU TIEPLEXEL TO TTOAU p - 1 TIHEG avalTnong Kal p SeiKTeEC we €€NG

Pl K, 1| Pj K; | - Pq-l Kot I Pp Seiktng og block tou
\4 v v = apxeiov edopévwv
. l /
ZupBoAlopog: K.*
A Kp.q <X
<K, K< X <K,

K,<K,<..K q-1katya OAEC TIG TLMEC X oTa UTtoSEVTpa LoYXUEL Kj_1 <X
< Kj yiaal<j<p, X< Kj yua j =1, kat Kj_1<XVLOLj =p

Ynueilwon: Mevika ota eupetnpla, (eVyn <tlun, Mpoodloplotnc eyypadnc>
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Aevtpoa Avalntnong

KaBe koppBoc tou devtpou €xel peyebog oo pe eva block (oeAida)

|o0CUYLOUEVO: d)Aot oL kKduBoL-dUANa oTo 810 emtinedo

B-8&vtpo: €va Sevtpo avalnTtnong Mo TIOPAEVEL LOO(UYLOUEVO KOL XWPLG
«TtoAU abelavouc» KopBoug
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B-6évtpa (oplopdc)

Eva B-6evtpo tatswc (order) p oplletal we eEAC:

1. KaBe sowtepikoc kopfoc eivat tTng popPng

<Py, <Ky, Pr;>, P,, <K,, Pr,>, ... <K ,, Pr,;>, P,> q < p, orou P; deiktng &évrpou, K; tun
avalntnong, Pr; deiktng dedopevwy

Pl Kl Prl Iy Kj'l Prj_l Pj o e Pq_l Kq_l Prq_l P q
/ \\ l J
ZuppoAiopog K.*
<
X<K; Ki1< X <K; Kq_1 <X

2. 2g kABe kopPo K, <K, < ... K q-1

3. T OAEG TIG TLEG X 0TO UTtOSEVTPO TIoU SeixveL To P; LoxueL KJ-_1 <X< Kj yial<j<q, X<
Kj yua j =1, ko Kj 4 <Xywaj=g
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B-0evtpa (opLopoc)

4. KaBe kopPog €xeL to oAU p Heiktec SEVTpOU

5. KaBe kopPocg ektog tn¢ pilac kat twv @UAAwV £XEL TOUAGYLOTOV | (p/2) | Seixtec. H pita
EXEL TOUAAXLOTOV 2 €KTOC av €ival o povog KopBog tou dévtpou.

6. Evag kopPog pe g deikteg dEvtpou meplexel g - 1 tpeg mediov avalntnong (ko apa
Kat g - 1 deiktec Sedopévwy).

7. OAa ta dUAAa Bpilokovtal oto 6lo emimedo. Ta pUAAA €xouv TNV Ola Sopr €KTOC TOU
OTL ol Oeikteg 6€vtpou eivar null.
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B-Oevtpa (mapadeypa)

taén p = 3 (2 TLHEC ava kopPo, 3 deiktec block eupetnplou)

Asiktng o€ block
eupetnpiov (null ywa
KOBoug pUAAQ)

/A B T N B AN

Acgiktng oto block apxeiov
Sedopévwv nou nepLéXELTo 5
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B-0evtpa

Avalntnon
AwaBaloupe to block tne pidog

Av n eyypadn dev umapxel otov KOpuPo dtaBalovpe to aviiotowyo block oto emdpevo
emninedo

Elcaywyn

Avalntnon tou KatdAAnAouv pUAAOU Kal Eloaywyn TNS TIMAC O€ AUTO

Tuyivetal av gival «yepatoc»; -> dtaomnaon!
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B-6evtpa (etoaywyn)

ApXLKQ €vac povo kopBoc (pila) oto Emimedo 0

Otav o kouBoc¢ pila yepioetl (p — 1 TIHEC KAELWOLOU), pa vEa glocaywyn odnyetl otnv
dlaoraon tou kKopBou os dvo kopfouc oto Eninedo 1: n pecaio TR Nyaivel otn
pila, oL urtoAouneg potpalovtal e€icov og dUo kKOpPBouc Tou Emumedou 1

Otav gvac koubBoc ekto¢ tnc piloc yeUloel, pa vea eloaywyn odnyet o dldomaon
Tou KOUBou og dUo kOpPouc oto idlo enimedo kat petadopd TG LECALOC TLLAG OTOV
YOVEQ Tou KOUBou

MPOZOXH: n ewocaywyn tn¢ HECAlOC TLUAC OTO YOVED OV O YOVEOC €ival YEUATOC
uropeil va odnynoelL o diaortaon tou yover. H dldomaon pmopel va odnynost we tn
pila, omote dnuoupyeital Kal veo eminedo.
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B-Oevtpa (stoaywyn)

taén p = 3 (2 TLHEC ava kopPo, 3 deiktec block eupetnplov) - Eloaywyn 5, 8, 7, 14, 19, 6, 10

Asiktng o€ block
eupetnpiov (null ywa
KOBoug pUAAQ)

/A B T N B AN

Acgiktng oto block apxeiov
Sedopévwv nou nepLéXELTo 5
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B-Oevtpa (mapadeypa)

TA&NC p = 5 -- to moAU 4, touhdytotov 2 Tég avd kOUBo (ekTdE TG pidoag)
51031816257223029334029192013135

Bdoelg Asdopévwy 2014-2015 EvayyeAia Mitoupad
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pila \

18*

/'

5*

10*

|

1*

2* 3*

T~

\

13*

16*

7*

9*
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B-Oevtpa (mapadeypa)

22%

30*

25*

29*

19*

20*

33*

35*

40*
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B-6evtpa (Otaypadn)

Twun npog Staypadr avikel os @UAAo -> ok

Twun rtpog Staypadr avAKeL o€ ECWTEPLKO kOuBo ->

Av ofnooupe to K, TOTE TO LLKPOTEPO KAELOL TOU UTtOSEVTPOU P,,, TPEMEL va TO
aviikataotnosl (dnAadn 1o uikpotepo kAetdi tou kouBou ota Seéia tou KAeLSLoU mou
dlaypapetal)

TLylvetal av o KOUPOG «adeLAOELY;
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B-0evtpa (dlaypadn)

Av uTtoyeiAlon
av givat Suvatov AVOKOTAVOUN |LE TOV aploTePO adeAdo
oV OXL, TPooTABeLla avaKATAVOUNC HE To Oe€lo adeAdo
oV OXL AVOLKOTAVO L), CUYXWVEUON TwV KOUBwWV
O€ TEPLMTWON CUYXWVEVONG: OLaypa@OoULIE KAL TNV avTioTtolxn eyypadn
otov yovea (rmBavr umoyeiAlon KoL oTo YOVEQ)

m Y& KAOe mepintwon (avakatavoun Kot cuyxwveuon) KateBAlOUE Kal TRV TLULA TOU
YoVEQ — KOl 0TO YovEa aveBaivel n véa peoaia TLun
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pila \

18*

/'

5*

10*

|

1*

2* 3*

T~

\

13*

16*

7*

9*
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B-Oevtpa (mapadeypa)

22%

30*

25*

29*

19*

20*

33*

35*

40*

EuayyeAio Mitoupa

14




B-Oevtpa (mapadeypa)

Altaypadn TiunAc oe pUANO Xwpic uTtoxeidlon 1
Alaypadn TILAC 08 ECWTEPLKO KOUPBO Xwpic umtoxeidion 30
Alwaypadn TipAg oe pUANO pe utoxeilon ko Savelouo 7

Alwaypadn TIHAC og PUANO e uTtoxelAlon KoL CUYXWVELCON 7 Kol LETA 5

Baoelc Aedopevwy 2014-2015 EuayyeAio Mitoupa
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B-6evtpa (utoAoyLlopoc taénc)

" KaBe kOpPBoc tou B-6€vtpou kataAapBavel pia oehida (block)

YrtoAoylopog taénc p (wote kaBe kOpPoc va kataAdapBavel éva block)

Eotw B peyeboc block, V peyeboc mediov avalntnong (dnAadn tou mediov
gupetnplomnoinong), Pr péyebog deiktn dedopévwy (eyypadnc) kat P peyeboc deiktn
devtpou (block)

p*P+(p-1)*(Pr+V)<B
p*(P+Pr+V)<B+V+Pr
P<(B+V+Pr)/(P+Pr+V)
Noapadeypa, V = 9 bytes, B =512 bytes, Pr = 7 bytes, P = 6 bytes,

ToTE P =23
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B-0evtpa (umtoAoylopoc ermtmedwv)

Eotw onwg mpLy, p = 23. Eotw OTL KABe kKOUPOC eival yeUATOC KOTA 69%.
Mooa enineba ypeitalouaote yLo va eupetnplomtotnoouue 65.000 TiUES;

(p-1)*0,69 = 22*0,69 = 15 kAewbLa kat 15 + 1 = 16 deikteg ava kOppo

#kouPwv HTLUEC #Oelkteg
Pila 1 kOppo¢ 15 (22*0,69) kataxwpnoeLg 16 Seiktec
Entinedo 1: 16 koppol 240 (16*15) kataxwpnoeLg 256 deiktec

Eninedo 2: 256 kopPBot  3.840 (256*15) kataxwpnoeLg 4.096 deikteg
Entinedo 3:  4.096 kopBol 61.440

2Uvolo: 61.440 + 3.840 + 240 + 15 (65.535)
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B-Oevtpa

Molec TIUEC Tou Ttedlou eupeTnplomoinong ELoAyYou e oto B-6€vtpo;

Onwc kol ota egupetnpla ou eibape oe mponyoUHeva paBApaATo QUTO
gtaptatal anod to nedio dekrodotnong, dnAadn av sivat: medio diataéng —
KAeLOL, Tebio dataénc — oxL kAewdi, oxL medio diataénc — kAewdi, oxtL mebdio

Sdtataénc — oxL kALl

Avalntnon pe Baon Staotnua TLHWV;
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B+-6evtpa

Awadopa B* amo B-6evipo: AmoBnkevoupe deiktec dedopEvwy
(oto apyxelo bebouevwy) Lovo ota GUAAL
AUo TumoL KOpBwv:

" E0WTEPLKOL KOUPBOL

= bUAAQ

v/ O\ec oL TIpéC Tou Ttediou supetnplomnoinong epdavitovral ota GpUANa.

v  OLTLEC ou epdavilovtol o€ EowTEPLKOUE KOUPBOUC Ttapéxouv Anpodopia povo
yla tn dtdoxion tou SEvtpou

v’ KAmoleg Tipéc puropel va epdavidovral mapanavw ano uto popd
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B+-6evtpa (opLopoc)

Eva B*-6cvipo tafewg (order) p ylo TOUG E0WTEPLKOUG KOMBOUG KaL P YlO T
UM opiletal we e€Nc:

1. KaBe sowtepikoc kopfoc elvat Thg Lopdng

<Py, Ky, Py, Ky 5 woe Ky Poas P> @ < p, OTt0OU P; 8eiktng devipou, K; Tiun avagitnong

P, |Ky | .. Kj-l Pj K| \ Pq-l Kq-l P

| ;

)
X <K, Kii< X <K Xz Kg1

2. 2 kaBe eowteptko kKopPo K, <K, < ... K q-1

3. T OAEG TLG TLpEG X 0TO UTOSEVTPO TIou SeixveL To P; Loxuel K< X < Kj yial<j<qg, X< KJ-
yia =1' Kkat KJ -1 <X yiaj=dq (*) kavoupe tn cupPoaon otL N T aest Sela,
Ba purmopouloe Kat
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B+-6evtpa (opLopoc)

4. KaBe eowteplkog KOUBOC €xeL TO TTOAU p Seikteg SEvTpou

5. KdBe eowtepkdC KOUBOC eKTOC TNC pifac €xel touldyiotov | (p/2) ). H pila éxet
TOUAQXLOTOV 2 €KTOC OV €ivall 0 povog kKopocg tou dEvtpou.

6. Evac kopBoc pe q deikteg S€vtpou meplexel g - 1 TipéC mediov avalAtnong
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B+-6evtpa (opLopoc)

1. KaBe kopBoc-puAro glval Tng popdpnig

<<Ky, Pr;>, <K,, Pr,>, ... <K, Pr,>, P ...>, q < Pjegy OTIOU
Pleaf ELVAL N TAEN TWV KOPPWV-GUAAWV

K; tiun avagntnong,

Pr, 6eiktng Sebopevwyv mou Geixvel oto block (4 otnv eyypadn) pe tpn oto medio
avalntnong K. (n o€ eva block evéiapeoou emumedou av to nedio avalntnong Sev eival
KAELOL),

P o OELXVEL OTO €MOpEVO GUANO KaL XPNOLUOTIOLELTOL YLOL TN YPRYOPN QVAYVWon TOu
apxeiov oe dataén

v

KiPry| .. [KiPrf ... KqPry | Prext

v v

2. 2& kABe kouBo-PpUAO K; <K, < ... K q
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B+-6evtpa (opLopoc)

3. KaBe kopBog-puAlo exeL 10 OAU Py, ¢ TLHES

4. KaBe koppoc-dpUANO £xeL TOUAAXLOTOV r(p@ /2) | tpéc.

5. OAot ot kopuPol-pUuAAa Bpiokovtal oto i6lo eminedo.

Baoeig Asbopevwy 2014-2015 EuayyeAio Mitoupa
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B+-6evtpa

H avalntnon éekwva armo tn pila, Kol oL cUYKPLoELS TwV KAELOLWVY pog odnyouv ota
dUAQ

AvalAtnon ywa ta 5%, 15*, 6Aec oL KOTAXWPAOELG >= 24* ...

PIZA \

13 17 24 30

Baoeig Asbopevwy 2014-2015 EuvayyeAia Mtoupa
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B+-6evtpa (etocaywyn)

1. AvalAtnon tou $UAAOU yLa elcaywyn: €otw GUAlo P

2. Eloaywyn twunc K oto koppo P
Av 0 kOpBoc-pUANO Sev eival yepdtog

gLloaywyn T TWAC

Baoelc Aedopevwy 2014-2015 EuayyeAio Mitoupa
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B+-6evtpa (etocaywyn)

Av 0 kOuB0oG¢-dUAO eivarl YEUATOG (EXEL Pyoqr EVYYPADEG)

dldomaon tou Koupou:
-- oL TIPWTEC k = |_(p|eaf+ 1)/2] napapévouv otov kOURO
-- OL UTLOAOUTTEG O€ KalvoupyLlo KOUPo

-- eloaywyn (avtypadn) tng k+1-ootng Tung (K, ,,) oto yovea

Av €vag EOWTEPLKOG KOUBOC eival yepdtocg (€xel p eyypadeg)

Sidomaon tou kOuBou:  fotw k =1 ((p+1)/2)
-- oL eyypadEG pEXPL TO P, (LETA TNV ELCAYyWYN) TIAPAUEVOUV OTOV KOUBO
-- n k+1-o0tn K,,; TLpn petadepetal (dev avtypadetal) oTov natepa

-- OL UTtOAOLTIEC O€ KollvoUpyLo Koo
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B+-6evtpa (etocaywyn)

OL dlaomnaoelg KOpBwv (ektog pilag) “neyalwvouv” 1o dEvtpo

H didomaon tng pilac “ upwvel ” to dEvipo

Baoelc Aedopevwy 2014-2015 EuayyeAio Mitoupa
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B+-6evtpa (mapadeyua)

5,9,7, 14, 6, 19, 10 ko taén p = 3 (2 TpeEG ava kopPo, 3 deikteg block gupetnpiov)
KOLL Pyt = 2

Bdoelg Asdopévwy 2014-2015 EvayyeAia Mitoupad
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B+-6evtpa (mapadeyua)

Eloaywyn tng kataxwpnong 8*

PIZA

N\

13 17 24 30
N N v N 2\
2% | 3% | 5% [ 7* 14*| 16* 19*| 20*| 22* 24% | 27*| 29* 33%| 34*|38* | 39*
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B+-6evtpa (mapadeyua)

Kataxwpnon otov kOuPo yovéa (aviypadn)

Bl , , ,
5 - To 5 avefaivel emavw, aAAd

TIAPAPEVEL Kl 6TO GUAAO

£\
2% 3* 5* 7% 8*

Kataxwpnon otov kOpPo yovéa (petadopd)

17 e_S-/ To 17 avefaivel emavw Kal tapouoLaleTal Lovo
uia dopa oto eupetrplo (o€ avtibBeon pe ta dpuAAQ)
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B+-6evtpa (mapadeyua)

/' \

pila \

17

\

5 || 13 j 24 || 30
N\ ~
2% | 3* 5% 7*| 8* 14*| 16* 194 20* 22* 24%| 27%*| 29* 33*[ 34*38*| 39*
H pila dtaomaotnke odnywvtag og avénon tou Uouc.
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B+-6evtpa

OAec oL Twec  sudavidovtor ota  GUAANA KOl  KATTOLEC
sravodauBovovtal Kol o€ €CWTEPLKOVC KOpBouc (n twun K oe
EVOL EOWTEPLKO KOUPBO pmopel emionc va epdaviletal we n o
aplotepn Tun oto puAAo Tov urodevipou e pila to Heiktn ota
de&La tou K)

Baoeig Asbopevwy 2014-2015 EuvayyeAia Mtoupa
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B+-6evtpa (Olaypadn)

1. Avaintnon tou $pUAAou 1ou TepLexel to K: €otw dpUAAo P

2. Av urtoxeiAlon
av eivat Suvatdv avakatovopr pe tov aplotepd adehdo (> (n/2) 1)
av oxL, av givol Suvatov avakatavour e to 6e€lo adeAdo

av OXL, CUYXWVELON KoL TV TPLWV KOUPwv og Vo KOpBouc
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B+-6evtpa (Olaypadn)

2. Av urtoxeidlon (avoAuTikd)
<ovaKATaVoUn eyypadwv>
Av gival Suvatov avakatavoun Ue tov aplotepo adeAdo (> [(n/2)])
av oxL, av givat duvatov avakotavopun He to 6eéld adeAdo
avokatovoun eyypadwv oe KABe KOUPO

Bpeite tnv eyypadn oto yoveéa tou de€lov kOpBou N

OVTLKOTOOTOON TNE TLLAC KAELOLOU OTO YOVEQ TOUG E TN ULKPOTEPN TLUA Tou KOUPBou N

<ouUyXwveuon KOUBwv>
Av bev eival duvatn n ovVoKATOVOUN
CUYXWVEUON KOUBwWV

obnyel og dlaypadn oto napamndvw eninedo, ofnvetal n eyypadn mou deixvel otov KOUBO
(mBavotnta véag umtoxeillong)

Baoeig Asbopevwy 2014-2015 EuayyeAio Mitoupa
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B+-6evtpa (Olaypadn)

ELOLKA yLO TNV OVOLKOTOVOLN ECWTEP LKWV KOUB WV

MAAL LEOW TOU YOVEQ TOUG
AnAadny BewpoU e KaL TNV TLUA TOU YOVEQ GTNV AVOKOTAVOUN

H tiun aut) aAAdleL oto yovea

Ecwtepikoi kool

ELOLKA TTEPUTTWON 0T CUYXWVEVCN ECWTEPLKWY KOUB WV, OTAV CUYXWVEVETAL O AKPALOC apLoTEPOG
SeikTNC eVOC ecwTtePLKOV KOUPOU (0 omoiog Sev €XeL TIUA)

Tote, MpEMEL va CUBOUAEUTOUE TOV YOVEQ TwV SU0 KOUPBWV TTOU CUYXWVEVOVTOL -> XpAOoN TNG
TLUNG TOU SeikTn Tou SelXveL o€ AUTOV ToV KOUBO

«KateBalouvpe» TNV TIUA ATTO TOV YOVEQ WG TILO APLOTEPI TLUH OTOV ITPOC CUYXWVEUOHN KOUBOo
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B+-6evtpa (mapadeyua)

pila \

17

/'

\

5 13 j 24 30
N ~
2% 3* 5% | 7*| 8* 14*| 16* 19% 20% 22* 24%*| 27%*29* 33*| 34*| 38*| 39*
Awaypadn 19, 20
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B+-6evtpa (mapadeyua)

pila\

17

/'

\

5 13 j 27 30
4 N 2 ~
2% | 3* 5% 7*| 8* 14*| 16* 224 24* 27*| 29* 33*| 34*| 38*(39*

To napadeiypa peta tn dStaypadr) touv 19* kot tov 20* (avakatavopn pe St adbeAdo kot
QVTLKOTACTOON ToU 24 ue 27)

Baoeig Asbopevwy 2014-2015
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B+-6evtpa (mapadeyua)

TéNoc, n Staypadn tou 24* \

(ouyxwveuvon) 30
F / F—
22% | 27* | 29* 33* [ 34* [38* | 39*
pila
5 13 17 30
- 4 1 N
¥ X ¥ X ¥ X VR
3* 5% | 7% | 8* 14* | 16* 22*%| 27*| 29* 33* | 34* | 38* [ 39*

Baoeig Asbopevwy 2014-2015 EuayyeAio Mitoupa




B+-6evtpa (mapadeyua)

MNopadelypa avoKoTavoung

‘EOTW OTO TAPAKATW SEVTIPO LETA ATtO CUYXWVEUON GUAAWV

pila\

22 OLVOLKOLTOLVO LT
5 (| 13 J\17 120 30 |
g \ /\\ 7 \\
3* 5%| 7*| 8* 14*| 16* 174 18* 20*| 21+ 22% 27| 29+ 33%| 34%| 38*| 39*
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B+-6evtpa (mapadeyua)

13

¥ X
2% | 3% 5%| 7* | 8* 14*|16* 174 18* 20*| 21* 22+| 27* 29* 33+ 34%38*[39*
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B+-6evtpa (ocuvormtika)

= Ewaywyn/Awaypadn pe kootog loge N --- KkpatoUv To SEVIPO OE LOOPPOTINHEVN
nopdn. (F = otakAadwon (Babuoc), N = aplOpocg twv duAAwvY)

»  EAdylotn mAnpotnta 50% (extog tng piag).

= Etapetikn dopn KAl yia epwtrioelg tootntag KAl yia epwtioelg dStaotipatog (range
queries).

=" To apyelo dedopevwy pmopel va eivat ] OxL TaélvounueEVo

Kataxwpriosig Eupetnpiov
(Apeon Avaintnon)

Kataxwpriosig AsSopévwv
(«ZOvolo akoAouBiag»)
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B+-6&vtpa (utoAoyLlopoc taénc)

= KaBe kOpPog tou B+-6€vipou kataAapPavel pla oeAida (block)

Taén p wote KABE EOWTEPLKOC-KOUPBOC va xwpd o€ Eva block
Eotw B péyeBog block, V péyebocg nediov avalntnong, Pr péyebog deiktn dedopevwy
(eyypadnc) kat P péyebog deiktn dévrpou (block)
p*P+(p-1)*V<B
p*(P+V)<B+V
p<(B+V)/(P+V)

Noapadeypa, V =9 bytes, B=512, Pr = 7 bytes, P = 6 bytes, tote p = 34

Mo B-6&vtpo, p =23
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B+-6evtpa (utoAoylopog tagng)

Taén pj.,s WOTe KABE HUANO va xwpa o€ eva block

‘Eotw B péyebog block, V péyebocg mediov avalntnong, Pr péyebog deiktn dedopévwy
(eyypadnc) kat P peyeBocg deiktn d€vipou (block)

Preas T (Pr+V)+P<B

Preas ¥ (Pr+V)<B-P

Prear < (B-P) / (Pr+V)

Napadeypa, V =9 bytes, B =512, Pr =7 bytes, P = 6 bytes, t0te p,.; = 31
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B+-6evtpa (utoAoyLopog emumedwv)

Napadeyua, V =9 bytes, B = 512, Pr = 7 bytes, P = 6 bytes, tote p = 34. Eotw OTL KAOEe
KOUBOC elval yepdtog katd 69%. [loosc kataywpnoel (Tipec) ywpa av exel 3
eninedba

Pita 1 kOpBog 22 (33*0,69) kataxwpnoeLg 23 beikteg
Emtirtebo 1: 23 kopPot 506 (23*22) kataxwpnoeLg 529 beikteg
Emtirebo 2: 529kopBot  11.638 (529*22) kataxwpnoslc 12.167 deikteg

Entinebo pUAwv:  12.167 kopPot 255.507 (12.167 * 31 * 0.69) deiktec debopevwy

Ye 3 enimeda 255.507 eyypadéc €vavtl 65.535 yia 1o B-6€vtpo
\ Ynueiwon: eyypadéc povo ota puAa
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B+-6evtpa otnv mpaén

= Méon tun StakAadwonc (fan out) = 133
»  TurmikEg AuvaTtoTnTEG:
= Yoc 4:133%4=312.900.700 gyypodec
= 'Yocg 3:1333= 2.352.637 syypadeEc
= Mrnopel va kpatd ta unAotepa eninedba otn uvnun (buffer):
= Emninebo 1= 1 block = 8 Kbytes
= Emimebo2= 133 blocks = 1 Mbyte
= Emninebo 3= 17.689 blocks = 133 MBytes
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Eupetnpla (avakepalaiwon)

Eldn Eupetnplwv

= EupeTnplo evog emmedbou eva SLaTeTayHEVO apxelo pe eyypadeg (<Tiun, deiktng>)
= EupeTtripLlo MoAAWV EMLTEOWV
= Eupetnpla Soung 6évipou (B-6évtpa, B+-6€vipal)
= EUpETNPLO KATOKEPUATIOMOU
TO EVPETNPLO €lval EvVaG TIVAKAC KOATAKEPUATIOHUOU
KAOe kadoc ExeL eyypadEC evupetnpiov,
6nhadr) eyypadeg TnG popdng (<tun, deiktng>)

h(tuun)-> kadog tou eupetnplou
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Evupetnpla (avakepaloilwon)

Oplopot

Mpwtevov: otav 1o Tedio gupetnplomoinong ival mpwtevov KAeWOL kol
nebio dlataénc tov apyeiou

Asvutepelov: aAALWC

>uotadbwv (clustered index) av n dlataén twv eyypadwv OTO EUPETNPLO
opola f oPOopoLa OUTAC TWV eyypadwv oto apxeio dedopévwy (cupPaivet,
XY Otav TO €upetnplo Ktiletal oto medio Taflvopunong tou apxeiou
dedopEvwy)
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Evupetnpla (avakepaloilwon)

To oAU €va supetnplo cuotadwv — dnNAadn Eva eVPETAPLO OTO
niebio dlataéng Tov apyeiou

Range scan (avalntnon meploxng n SLaoTHUATOC TLLWV)
" Yuotadwv: #oeAibwv oTo apyeio ou Talplalouvv

" Mn ovotadwv: aplOuoc eyypadwv OTO EUPETNPLO TIOU
tapLalovy — ylo KaBe tetola eyypadn -> po oeAida apyeiou
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Duokoc ZxedLaoOC

Aveéaptnta tou 3ABA

MKPOKOOUOC

2uAAoyn Amaltioswv

Kol AvaAuon

Anattiosig BA

Bdaong

l

EvvoloAoyLkog ZXeSLAoUOC

EvvoloAoywko Movtélo
(Zxripa)

Baoeig Asbopevwy 2014-2015

Eéaptwuevo tou emiAeyugvou SABA

(eX., pe Zxeotako Noywk6 Movtélo --

MovTtélo) Syfipora/OPELC
NoyLKOG
IXeSLAOUOC
Bdaong Duolkog Zxedlaouog
Baong
Duokdé Movtélo
EowTtepko IXAHA
MARpwon
Awaypappa O/2 , '
ypauuoa O/ Béion |< ! >| Bdong
AeSopévey >
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Duokoc 2xedLooUOC

Metd tov oxedlaopo O/ kot To AoyKO oXeSLOOUO (OXEOLAKO OVTEAND),
EXOUHE TA EVVOLOAOYLKA Kol Aoylka (pe T oPelg) oxnuoata yia tn Baon
AebopéEvwv.

To emopevo Bripa eivat o Quoikoc ryedlaopoc, dnAadn n emioyn tTwv
Sopwv amoBnkeuong Twv OXECEWV, N E€mMAOY TwWV €UpPeTnpiwy, ol
amodAcEL Ylo. OUOTAOEC - Yevikd OTL €lval amopaitnto yw va
emIteuxBouv oL mpoodoKWUEVEC ETILOOOELS Xprong tn¢ BA.
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Duokoc 2xedLooUOC

Antodaoelg tov Amnattouvtol

TLevupeTnpla PeMeL va dSnuwoupynBouv;

[Molec OXEOELC MIPEMEL va. €XOUV gupeThpla; Mol yvwpilopata xpnolpomnolovvral
yla avalntnon; Mpemnel va oplooupe MOAANATIAG EUPETHPLO;

[lot KABE EVPETNPLO, TL ELOOUC EVPETHPLO TIPETEL VAL ELvaLL;

Juotadeg; Aévtpo/KatakepUATIONOGS;, AuVaLKO/ZTatiko; Mukvo/Mn-Ttukvo;
Xpetalovrtal aAAAYEC KOl OTO EVVOLOAOYLKO/AOYLKO OXNUQL;

AL0dOPETIKO KAVOVIKOTIOLNEVO OXN UL

Denormalization (UATIWG XpeLlaleTal amo-kavovikomnoinon;)
Ouyelg, EmavaAnyn Asbopévwy (replication) ...
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Duokoc 2xedLooUOC

Mpwv SNULOUPYNOOUUE €va EUPETNPLO, TIPETEL VO CUVUTIOAOYICOULE
Kol TNV EMibpaocn Tou 0€ eVNUEPWOELS ToUu Poptiou epyaociac!

Eva eupetiplo Kavel TIC epwtnoelc MO TPHIOPEX kat TG
evnuepwoelc MO APTEX

ErtumA€ov, amalttel ko xwpo otov diloko
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Duokoc 2xedLooUOC

[la val KAVOULE 000 To duvaTov KaAUTEPO Tov QUOLKO XSO0 TIPETEL VOL:
Katavonooupe to Mopto Epyaoiac (workload)

v" ToleC gival oL ONUOVTIKEC EPWTAOELC KAl OO0 ouxva spdavilovtal.

v' ToLeC gival OL TILO ONUOVTLKEC TPOTIOTIOLAOELC KOLL TTOOO CUXVO.
eudavidovradl.

v’ Mola eivat n emlBupntn eniboon yla tnv eKTEAECH UTWV TWV
EPWTNOEWV KOlL TPOTIOTIOLI|OEWV.
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Duokoc 2xedLoouoC

Ma kaGe epwtnon (query) to popto epyaciog:
Y€ TIOLEG OXEOELC €XEL IpOoPaon?
Mola yvwplopota avokaAet?

Mol yvwplopata uttelogpyovTtal ot cuvBnkeg ywa selection/join? MNoco
ETUAEKTIKEC €lVOLL LUTEC OL OUVONKEG?

Ma kaOe evnuépwon (insert/delete/update ):

Mola yvwplopota UTIELOEPYXOVTOL OTLC oUVONKeC yia selection/join? MNooo
ETUAEKTLKEC €Vl UTEC OL CLUVONKEC?

O tumog ¢ evnuépwong (INSERT/DELETE/UPDATE), kot ta yvwplopata
nou Ba emnpeacOolv
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Eupetnpla otnv SQL
H SQL-92 6ev meplhapBavel eviodéc ywa tn Onuoupyia gupetnpiwv. Ta

TEPLOOOTEPA EUMMOPLKA 2ABA to untootnpilouv

create [unique] index <index_name>

on <table_name> (<attr_list>);

= H <attr_list> umopel va mepLéxel mapamavw amo Eva yvwpilopata.

» Mpoatpetikdo UNIQUE onuaivel otL to <attr_list> eival kAeldi tou <table_name>.

drop index <index_name>
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Eupetnpla otnv SQL

= H Oracle &énuloupyei avtopata supetnpla yia kaBe UNIQUE 7 PRIMARY KEY
OpLOUO.

= H MySQL énpuloupyel avtopata supetnpla ywa kaBe PRIMARY KEY oplopuo.

Oracle

select <index_name> from user_indexes
user_indexes ival €vag mivakag Tou CUCTAUATOC
MysQL

show index from .. where

KaBbwc kat avtiotolyol nivakeg cuvotripatog (INFORMATION SCHEMA)
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