AmoBOnkevon Asdopevwy

Baoeig Asdopévwy 2019-2020



KaBe oyson (to oTyploTuTo TNG) amoBbnkeveToL O€ Eva apyeio
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>uvtaktikn Avalvon (parsing) ko
uetadppaon

JUVTAKTIKOC KOl ONUOAOLOAOYLKOC €Aeyxo¢ (r.X., Ta ovopata mou avodEpovtal
glval ovopata oXECEWV TTOU UTIAPXOUV)

H SQL epwtnon petadpaleTal O€ Lo EOWTEPLKI) Lopdn)
Y€ moLa ecwTePLKA popdn; looduvapn kppacn tNG oXeCLAKNS AAyeBpaC

SELECT A, A,, ..., A,
FROMR,, R, ..., Ry T a1 2, an (O p (REXRy X o XR))
WHERE P
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Ernteéepyaoia Epwtnoswv

Epwtnon

sQL
Epwtnon
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[MAavo EktéAeonc

SELECT A, A,, ..., A

Metadpaon
FROMR,, R,, ..., Ry v Tapay ., an(0p (REXRyXXR))
WHERE P
TUA1, A2, ... An
| [MAAdvo ektéAeoNC
Gp

| MDUM\O: OXEOELG

Ecwtepikol KOUPoL:
Baolkec mpaelc NG

X
/
X
/ OXEOLOKNAC AAyeBpag
X
BeAtlotomnoinon tou
/ \ nAdvou
R R

Rl 2 3 LN m
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Ernteéepyaoia Epwtnoswv

sQL
Epwtnon

Epwtnon

JUVTOKTLKN

Avaluvon &
Metadpaon

Mnxavn

KArjon ouvaptriogwv
BBAL0OBRKNG mou UAomolouv

YroAoyLopou

‘Exdpaon tnG IXECLAKAG
AlyeBpag
BeAtlotonoinon
Ix£610 EkTtéAeong
2TATIOTIKA STolYEl

Asbouéva

TPAEELG OXEOLOKAG AAyEBPAG
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Aopn evoc 2ABA (o avaAuTika)

H (ecwTteplKn) apXLTEKTOVIKA
evoc 2ABA elvol o€ emtimeda

Apxlkd Ba SoUue:
Arntodnkeuvon >
Aoun opxelwv

2T CUVEXELQ

Ta napandavw enineda

SQL

MeTdgppaon o€ oxeolakn aAyeRpa,
TTAGVO eKTEAEONG, BEATIOTOTTOINON

YAotroinon/ExTéAeon Zxeolakwyv TEAEOTWV

MéBodol NpootréAaong (access methods)

Alaxeipion Karaxwpntwyv (Buffer)

Alaxeipion Aiokou

(= |
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Aopun evoc ZABA

SQL epwtnon
v
SABA - |
Mnxavn EkteAeong Epwtnoswy
KARon ouvaptioewv PiPAIoOAKNG Tou UAomoloUv mpageic
OXEOIAKAC AAyePpac
ALaelpLoTAG MéBodbol NMpooméhaong Apxeiwv
ouvoAAaywV ALayelpLoTnG
Avakopung
’ Awayxeprotrig Evéiapeong Mvaung (Buffer)
Enefepyaotng
KAewduwv l
Awayxeplotig Nepidepetakng Mvung
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Apxela
TuTiKA,

= KaBe oycon (to oTwypotumo tng) amoBnkeUeTOl OE Eva
apxelo

= H amoBnkevon elval opllovtia: KABe rmAslado TNG OXEONC
QVTLOTOLXEL O€ pLa yypadr) Tou apyeiou

=  AnAadn, Eva apxeilo sival pa akoAouBia amo mAELAdEC

2uyxpovn Taon: Column stores (kaBetn amoBrikevon N anobnkevon ava
oTNAN)

Eupetrpla — BonObntikec SOUEC yLa TNV TPOOTIEAOCN OTA apXEia
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KotaAoyocC ZUuoTnHOTOoC

Mo KABe oxeon:

=  ‘Ovopa, apxeto, Soun apxeiou (mx apxeio cwpou)
=  Ovopa Kal TUTo yLa KaBe yvwplopa

»  Ovoua eUPETNPIOU YL KATE EUPETHPLO

" [leplOPLOMOL AKEPALOTNTAG

[l KABe gupeThpLO:
Aoun (rty B+ 6€évtpo) kat KAEWSLA avalntnong

Ma kaBe oYn:

To 6vopa Kot ToV 0pLOUO TNG

Entlong, otatiotika, peyebocg tou buffer pool, Sikatwpata npoomeAaong KA.

O kataAoyog amoBnkevETAL EMIONC WC OXEON

Bdaoeig Asdopévwy 2016-2017 EvayyeAia Mitovpa



To ecwTePLKO evoc ZABA

Bdoelg Asdopévwy 2017-2018

— T
\ /
Apxela eupetnpiou
~_ KataAoyog
l ~ OUCTAMATOC
Apxela dedopevwy
\ //

EvayyeAia Mitoupad

BAZH AEAOMENQN

12



lepapylo AltoBnkevonc

STORAGE HIERARCHY Faster
CPU Registers Sma”er

Volatile CPU Caches
Random Access
Byte-Addressable

Non-Volatile
Sequential Access
Block-Addressable

Slower
Network Storage Larger
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AmtoOnkeuTtikeEC MovadeC

npwtelovoo artoBnKkevon (primary storage)

KUpLa pvAun (main memory) - kpudn pvaun (cache)

= tuxaia mpoomelaon (random access)

= g emtimedo bytes

= qdpeon npooTmeAaon arno tnv kupta KME (CPU)
= ypriyopn MPOOCTIEAQON

" TTEPLOPLOMEVN XWPNTLKOTNTA artoBnKevong

Bdaoeig Asdopévwy 2016-2017 EvayyeAia Mitovpa
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AmtoBnkeuTikEC Movadec

Agvutepelovoa amoOnKevon

"yl TNV enefepyacio twv O€SOPEVWV artaITEITOL 1] UETHQPOPA TWV
SedOUEVWVY OTNV MPWTEVOUOQA ATTOVNKEUON

" TILO OPYyN TIPOOTIEAQCN
" LLEYAAN XWPNTLKOTNTA

" LLKPOTEPO KOOTOC (YLt TNV ibla moootnta Ywpou n kKuplar pvAun 100
dopec akplBotepn amno tn devtepevovoa)

" gelplaKkn TpooTeEAaon (Ttuxaia o apyn)

= o€ entinedo block

Bdaoeig Asdopévwy 2016-2017 EvayyeAia Mitovpa
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AmoBOnkevtikec Movadec

H Baon 6ebopevwy Ba pEMEL val aroONKEUTEL € KATIOLO AITOONKEUTLKO UECO

OL meploocotepec Paoelc dedopevwv amobnkevoviol O SEVTEPEVOVCES
arnodnkevTtikéc povadec (kuplwce o diokouc)

v" oAU peydhec (10-100 TB) = peyaho kéotoc (S1/GB — 100S/GB)
v' uoévipn amnobnkeuon (nonvolatile storage)

Y€ 0PYyOTEPOUC AITOONKEUTIKOUC XWPOUG YL
= tpnon edbedplkwv avilypadpwyv

= apxeoBetnon (archiving) (6edopeva mov BEAoUE val KPAT)OOULLE Lo TTOAU
Kapo aAAd N IPOCTIEAQCN TOUC ELvVaL OTtAVLAL)
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Mayvntikot Alokot

" MoyvNTLOMOG HLOG TIEPLOXN G TOU SLOKOU KOTA OPLOMEVO TPOTO wote 1 7 0

" Xwpntikotnta (capacity) oe Kbyte - Mbyte - Gbyte

" MoyvnTLKO UALKO O€ oXAol KUKALKOU Slokou
="

= AtAn ¢ Kat SuTAnc ong

Bdaoeig Asdopévwy 2016-2017 EvayyeAia Mitovpa
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ALOKOL

> € TIOLKETO OLOKWV

OL MANPodoplec o€ OUOKEVTPOUCS KUKAOUC SLadopeTikic Stapétpou: atpaktol (track)
(ouvnBwc¢ kABe atpaktoc TNV dLa mocotnta MAnpodopioag)

—
=

OuoKevtpol KUKAOL o€ SladopeTikéc embdvelec: KUALVOpocC (cylinder)

Bdaoeig Asdopévwy 2016-2017 EvayyeAia Mitovpa 18



ALOKOL

Block (povada petadopag)

Topeac (sector)

KaBe atpaktoc ywpiletal og to€a mou ovopalovtal topeic (sectors) kal ival
XOPOALKTNPLOTLKO Tou KABe dlokou kal O€ pmopet va tpomornolnbel

To péyeBocg evog block tiBetal katd tnv apylkomoinon tou Sdiokou Kkat gival
KATIOLO TIOAAQTTAQOLO TOU TOMEX

19
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ALOKOL

Kebahn avayvwonc/eyypadng
KTEVL \ —

Atovac replotpodnc

C

—

)

O

Bpaxiovag

.

— >

A
v
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ALlOKOL

Xpovoc evtorilopou (seek time) TomoBEtnon kepaAANG 0T CWOTA ATPAKTO

xpovoc neplotpodnc (rotational delay n latency) Qomou n apxn Tou cwotou
block va BpeBel katw amo tnv kepan

xpovoc petadopac block (block transfer time) Xpovoc petadopac
dedopEvwy armod to SLoKo otn LvAuNn

Xpovoc MpooTEAAONG =

XPOVOC EVIOTILOUOU + XPOVOC TIEPLOTPOPNC + XPOVOC LETADOPOC

Metadopad apKeTwVY yeLToVIKWVY block

Bdaoeig Asdopévwy 2016-2017 EvayyeAia Mitovpa 21



(Solid State) Disks

Flash memory (solid state) beutepebovoa amoBrnkevon

= MeyaAUTepN avtoxn amo poyvntikoug dlokoucg, mo eAadpla,
ypnyopotepn npoomnelaon (access time)

= MvAun (KOKAwpa) -- Agv €oUV KLVNTO HNXOVLKO LEPOC -- AgV EXEL
XPOVO EVTOTILOLOU KOl TtEPLOTPODNG

= Tpelg Asttoupyiec: Read, Write, Erase
= [pwv yivel eyypadn, mpemnet va tponynOet Erase

= Erase kot Write oAU mo apya aro to Read
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lepapxia MvAung

Mpwtevovoa
AmtoBnkeuon

Agvutepelovoa
ArtoBnkeuon

________ Agdopéva ou
LKavoroloUV Tnv aitnon

Towvia

Altnon ywa
debopéva
>
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Kotaywpntng

= O Slaxeplotng evdlapeonc pvAung (buffer management) eivat umevBuvog ywa tnv
netodopa otav xpelaletal oeAlbwv amo to Sioko oTnv KUPLOL LVAUN

= Ta JABA Slatnpouv tov 61ko touc buffer yiatl €xouv meploootepn nAnpodopia ano
T0 A (Boolkr) AELTOUPYLKOTNTO: TIOALTLK QVTLKATAOTAONC OEAOWV)

Main Memory
|

"~ Buffer
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Katoxywpntng

Metadopad oe eninedo oeAidag
AwaBeoipec oelidec (buffer pool) — ovopalovtat kat mAaiola (frame)

Artipata yia oeAidec amo ta uPpnAotepa emnimeda

BUFFER POOL ‘

disk page
S

free frame

MAIN MEMORY
A S /\\
DISK Ertthoyn pe BAon HLog OALTIKAG
DB QVTLKATAOTOONG
(replacement policy)
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Baowka Znueta

1. N va yivelL omoloodnmote UMoAoylopog, Ta Oedopéva TpPEMEL va
Bplokovtal otn pUvAUN

2. H povada petadopac ano to dioko otn pvApn ivat eva block. Axopua kot
av XPELA{OUOTE EVA LUIOVO OVTIKEIUEVO, TIPETIEL VO UETAPEPTEL 0AOKANPO TO
block tou. To OwaBacua i ypaypiuo &voc block ovoupdletol Asttoupyia
Etoobou/E€060u (Input/Output — I/0O).

3. O xpovog npoomeAaonc (eyypadnc n avayvwong) evog block dtadepet kat
gtaptatal amno tn B€on tou block

XPOVOC MPOCTIEAACNC = XPOVOC EVIOTILOHOU + XpOVOU TEPLOTPODNC + XPOVOC HETAPOPAC

BaolkOC 0TOX0C N €AaXLOoTOTOLNON TNG EMIKOWVWVLiAC Ue To dloko:

elaytotortoinon tou aptduoU twv blocks mou petadEpovial UETAEU TNG
npwtevovooc (kUplac pvAung, cache — evdlapeon pvAun — buffers-
Kataxwpnteg) kat tng deutepevovoac amobnkevong (6lokog)
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Opyavwon Apxeilwv

EvayyeAia Mitovpa
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Apxela

KaBe mivakag amoBnkevetal o Eva apyeio

Mo tAeLada Tou Ttivako — pa eyypadn tou apxeiou

Tuple

Header

b

C

);

CREATE TABLE foo (
a INT PRIMARY KEY,
b INT NOT NULL,
c INT,
d DOUBLE,
e FLOAT

Bdaoeig Asdopévwy 2016-2017

EvayyeAia Mitovpa

ErtikedaAida, Ba tnv
OYyVOOUUE
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Apxela

Eva apyelo eivat AOyLKA OpyaAVWHEVO WC pLa cUAAoYH arto osAidec (pages)

KaBe oeAiba — akoAouBia amo eyypadEg

Ba Bewpoupe page = block

KaBe oeAiba £xeL Eva LovVaSLKO avayvwpLoTLKO (page id)

v’ MrtopoUue va BAémouue pta oediba we pta
oUAAoyn «G€cewvy mou kade Uia ITEPLEXEL ULDL
EYYpaQI)

v’ Mo eyypapn) poobdilopiletol ano tn xprnon
Tou (euyouc (page id, slot number)

Bdaoeig Asdopévwy 2016-2017 EvayyeAia Mitovpa
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Eyypadeg

Mwg opyavwvovtal Ta nedla peoa o€ pla eyypadn;

Evvpadec otabepov kot petaBANTol HAKOUC
type account = record
branch_name: Char(22)’ IEO-T(.L) K('leE Char 1 byte = real 8 bytes

account-number: char(20);
KaBe eyypadn 50 bytes

balance: real,
end
branch-name account-number balance branch-name  account-number balance

R

Bdaoeig Asdopévwy 2016-2017 EvayyeAia Mitovpa
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Eyypadeg

Mol elval TPOoTIHOTEPEG oL eyypadEC oTaBePOU LRKOUG:

EUKOAOC 0 €VTOTIOUOG €vOC mediovu kat n Slatnpnon mAnpoopiac yio «XOELECH
Uéoeic

Bdaoeig Asdopévwy 2016-2017 EvayyeAia Mitovpa
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Eyypodeg

[Mw¢ MPOKUTITOUV Ol EYYPAPEC LETABANTOU TUTTOU;

2TO OXEOLOKO HOVTEAO KABOE eyypadn (mMAsldda) pLac oxeong mePLEXEL
10 1610 MANBoC¢ mediwv (aplOud yvwplopatwy).

= Eyypadec tou (6lou tUTOU aAAA €Xouv £va 1) TeplocoTEpa TEdLO
uetabAntou ueyedouc

= Avapelkto (mixed) apyelo: eyypadec dtadopetikou TUMOU

Bdaoeig Asdopévwy 2016-2017 EvayyeAia Mitovpa
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Eyypodeg

" AltoBnikevon twv Tedlwv OuVEXOUEVA, XWPLOUEVA HE OLOXWPLOTEC
(elbkoUC xapaktipeg rtou dev epdavitovial we dedopevay)

F1 F2 F3 F4

Bdaoeig Asdopévwy 2016-2017 EvayyeAia Mitovpa
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Eyypodeg

" Xwpo otnv apxn kabe eyypadnc — mivakag akepaiwv I[j] omou j n
uetatomnion (offset) tou j-ootc mediou (kpatd TNV apxn TOU j-00TOU
nedlou) + TN peTaTomnon Tou TEAoug TNS yypadng

amnevBeiac npooBacn oe onoladnmnote nedio

KOAO XELPLOUO TNC TLUAC null

o~ F1 F2 F3 F4

[o |5 ]
N ]
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Eyypadeg

= ¢ eyypadEC otabepol HAKOUC, BewpwvTac TO HEYLOTO HEYEDOC yLa KABE
eyypodn

Bdaoeig Asdopévwy 2016-2017 EvayyeAia Mitovpa
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MNapayovtoc Opadomnoinonc (blocking
factor)

H povada petadopadc petast diokou katl pvnpng sivat eva block dilokou
(oeAiba)

Eotw eyypadec otabepou punkouc R — péyebocg block B

Otav B > R neplocotepec amo pa eyypadn ava block

Nopayovtoc opadornoinonc (blocking factor), otov B > R

bfr = (B / R) J, 6mou B péyeBoc block oe byte kot R
ueyeboc eyypadnc os bytes

AnAadny, mooec «oAOKANPECH eyypadEC xwpouv oe eva block

Bdaoeig Asdopévwy 2016-2017 EvayyeAia Mitovpa 36



Ektewvopuevn (spanned) Kataywpnon

Mn extewvopevn (unspanned) opydvwon: ot eyypadeg dev emitpenetol va dtaoyilovv ta
opla evog block

= Axypnotpomnointog xwpog: B - bfr * R bytes

ava block

" [1lo eUKOAN N POOTIEAQCN

Extewvopevn (spanned) opyavwon: amoBrikevon HEpOUG pLag eyypadnic os eva block kat to
uTtodouto o éva aAAo block - deiktng oto T€Ao¢ Tou nMpwTtou TuApatog deixvel oto block
TIOU TIEPLEXEL TO UTIOAOLTTO

Bdaoeig Asdopévwy 2016-2017 EvayyeAia Mitovpa 37



Mn Exktewvopevn Katoxywpnon

Ap1Buoc blocks yia tnv (1N ektelvopevn) amobnkevuon evog
apxeilov r eyypadwv:

b =[ (r/bfr) |

Bdaoeig Asdopévwy 2016-2017 EvayyeAia Mitovpa
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AmoBnkevon AsdopEvwy

Eotw pia oxéon R(A, B, C, D, E), ta yvwpilopata A, B, D kat E ivat tumou
akEpalol peyEBouc 16 bytes kol to yvwplopa C oOepd XOpAKINPWV
ueyeBoug 36 bytes. Eotw apyeio pe r, = 30.000 eyypadeg, peyebog block B
= 1024 bytes, KoL N EKTELVOUEVN KaTOXWPNON.

Méeyeboc apyeiov dedopevwyv: 3.000 blocks
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TortoBetnon oceAldwv apyelov OTo
Sloko

ovveyouevn torrodetnon (contiguous allocation) ta block tou apxeiou
tomoBetouvtal o Stadoxika blocks tou diokou

ovvoebeuevn torovetnon (linked allocation) kaBe block tou apyeiou
nepthapavet Eva deiktn poc to enopevo block tou apyeiou

EUKOAN EMEKTAON - TILO APYN AVAYVWON OAOU TOU apXELOU

ovotadec Oladoyikwyv blocks Siokou: TUApATO (segments) N emekTapATA
(extents)

cupetnplortotnuevn torrovetnon (indexed allocation)
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Ertikepaidba Apyeiou

Muwa ertikedoAida n nepypadeac apyeiov (file header n file descriptor)
TEPLEXEL TTANPOPOPLEC OXETIKA HE €va OPXELO TIOU E€lval amopaitntes ota
TIPOYPOAUOTO TTIOU TIPOOTIEAQUVOUV TLC EYYPAPEC TOU apyeiou

MAnpodopiec yLa

npoodloplopo dtevBuvoncg twv blocks apxeiov oto dioko +

neplypadeg popdormnoinong eyypadwy

AmtoBnkevetal oto apyeio

Bewpolpe OtL «EEpoupe» o€ molo block tou dlokou eival amoBnkevpevn n
oot oeAida (block) Tou apyeiou

Bdaoeig Asdopévwy 2016-2017 EvayyeAia Mitovpa
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Opyavwon Eyypadwv Apxeiou

Oa oulNTAOOUUE TIWC TIPETEL VO OPYOVWOOUUE TLIC
gyypodEC oe €va apyeio ywa amodotTikn emnetepyaocia
EPWTNOCEWV

BaolKEC AELTOUpPYLEC:
* Eloaywyn/Slaypadn/tpomnonoinon eyypodnc

» Evtomopog (avalntnon) UL CUYKEKPLEVNG EyYPAPNC
le Baon ocuvOnkn Lootntac N SLaoTANUATOC TIMWV

" Awdoxwon (scan) OAwv Twv eyypadwyv Tou apxeLlou

Bdaoeig Asdopévwy 2016-2017 EvayyeAia Mitovpa



Opyavwon Apxelwv

Baolko¢ otoxoc n eAaytotortoinon tou aptduou twv blocks
oV peTadEpovTal

Oswpouue otL n mAnpowopia yia tn Beon oto dioko evocg block
urtapyet (m.x., otnv emikepaAida tou apyeiou)

Y€ MPOYUATIKA CUOTHOTO

" lowg kal dAAoL TUTtoL kooTouc (rty kootocg CPU)

" MMpooBaon kata block (Stafaocpa yertovikwy block pe pla povo aitnon 1/0:
avalntnon 1° block + petadopd OAwv TwV EMOUEVWVY)

Bdaoeig Asdopévwy 2016-2017 EvayyeAia Mitovpa
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Opyavwon ApXeiwv

Opyavwon opyelwv: TwE €lvol TOMOOeTNUEVEC oL eyypadEC €VOC
apxelov otav amoBnkevovtoal oto dloko

1. Apxeia Zwpou

2. Alatetaypeva Apxeia

Quowkn dlataén Twv eyypadwv evog apxeiov pe BAaon TNV TLUN €VOC arod
To tedia Tou to omoio Agyetal rtedio diatacnc (ordering field)

Bdaoeig Asdopévwy 2016-2017 EvayyeAia Mitovpa
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Apxela Zwpou (Heap Files)

Apyelo Zwpou (heap file ) pile file): Oveyypadég TonoBetovvtal oto
apxelo e TN oeLpd OV EloAyovTal

Mn Statetayuévo apyeio

B #blocks
1. Eloaywyn R #eyypadwv ava block
2 * T, Xpovog petadopdg block

T, XpOvog eneéepyaoiag ava eyypadn

2. Avalntnon (péooc xpdvog)
05*B*
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Apxela Zwpou (Heap Files)

3. Awaypadn eyypodig

>nuadL dStaypadng
MNeplodikn avadlopyavwaon

Xpovog Avalntnong + (T + Tp)

Bdaoeig Asdopévwy 2016-2017 EvayyeAia Mitovpa
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Apxela Zwpov (Heap Files)

4. Tportomoinaon eyypadrg
- eyypadr HeTAPANTOU HAKOUC

5. Zapwon (scan) Avayvwon 0Awv twv gyypodpwv
B*(T + )
6. Avayvwon oAwv twv geyypadwv os dataén

E€wtepikn Ttaglvounon cuvnOwe pia mapaAlayr tTng Taélvopnong Ue
OUYXWVEUON

Bdaoeig Asdopévwy 2016-2017 EvayyeAia Mitovpa
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Alatetaypevo ApYeLo

Ta&wvopunueva/Altatetaypeva Apxeia

Quokn duataén Twv eyypadwv vog apxeiou He Baon TNV TLUN EVOC amo
ta nedia Tou to omoio Aéyetat TTEOLO OLATOENC (ordering field)

Alatetaypevo N duoLko apyeio

= Av 1o tedio diataénc eival kat KAELOL TOTE AEyeTal Kol KAELSL SLataéng

Bdaoeig Asdopévwy 2016-2017 EvayyeAia Mitovpa
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Alatetaypevo ApxeLo

1. Elcaywyn

i. Ebpeon Tn¢ ocwotng B€onc tng eyypadnc oto apyeio

ii. Metakivnon eyypadwv yLa vol KAVOU LLE XWPO YLOL TNV ELoAYywWYN TNG

Katd péco 0po petakivnon Twv Howv eyypadwv

Xpovoc avalntnong +
2*(05*B*

Bdaoeig Asdopévwy 2016-2017

B #blocks
R #eyypadwv ava block
T, Xpdvog petadopdg block

T, XpoOvog eneéepyaaiag ava
gyypadn
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Alatetaypevo ApxeLo

1. Eloaywyn (ouvéxewa)
v' Alatipnon KAoLou oXpnoLpomnointou xwpou ava block

v' Anupwoupyia evoc mpoowplvol pn Slatetaypévou apyeiouv (apxeio
uTtEPXELALONC) + KUplwg apyelo
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Alatetaypevo ApxeLo

2. Avalntnon eyypadng (pe emhoyn tootntog)
arodotTikn av n cuvinkn avelntnonc elvot oto medio Taélvournonc

‘Eotw B blocks, avalntnon tng eyypadnc pe tipnn K oto nedio dtataéng

2nueiwon: YmoBetoupe OtL ot SlevBuvoelg Twv blocks Tou apyeiov eival
arnoBnkevpEveg otnyv enikedpaAida tou apyeiouv
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AlateTaypevo Apxelo

2. Avalntnon eyypadng (cuvéxeia)

lower :=1; upper := B; .
Xpovog: log B * (T, +log R * T,)

while (upper > lower)

i := (lower + upper) div 2; B #blocks

read block i R #eyypadwv ava block

if (K < tiung daraéng tng mpwng eyypadncg) T, XpOvog peTadopdg
upper :=i-1; block

else if (K > tiung Stdtaéng tng teAeutaiag eyypadng) T xpovog eneéepyaoiag
lower :=i+1; ava eyypodn

else ...

v’ TuvOnkn my., <= ??
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Alatetaypevo ApxeLo

3. Awaypadn eyypodig

Metakivnon syypodwv

v' Xprion onpadiol diaypadng

4. Tpomornoinon gyypadng

Bdaoeig Asdopévwy 2016-2017 EvayyeAia Mitovpa

54



Alatetaypevo ApxeLo

5. Avayvwon oAwv twv gyypadwv o€ dataén
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Apxeia Katakeppatiopou

Baowkn) WO€a: n tomoBetnon twv gyypadwv ot
blocks tou apxelov yivetat sdpappolovtac pLa
ouVAPTNON KOTOKEPHUOTIOMOU OE KOO0 OO To

nedla Tn¢
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EowTtepikoc KatokepATLOUOC

EowTteplkoc Katakeppatlopog (ta dedopeva eivoll otn Hviun,
OTwC¢ oTLC SopeC bedopevwY)

Mivakog katakeppatiopol pe M Beoelg - kadouc (buckets)

h: ouvaptnon katoakepuaTiouoU

h(k)=1 «—— 3¢ nouo kado - TR ano 0 Ewe M-1

Mebio avalntnong - Nedio
KOATOKEPUATIOMOU
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Apxelo KotakeppaTlopou

E¢wtepkoc Katakeppatiopoc (epappoyn oe dedopeva
amoOnkKevLEVA OE apyeLa)

2 TOXOC

h(k) =i <«——| AlevBuvon (apBuoc) block tou apyeiou
/ TIOU €lval amoBnKeUEVN

Twun tou medlou

KATTOKEPUOTLOHOU H eyypadn pe tpn oto medlo KATOKEPUATIOHOU K
amoBnkevetal oto i-ooto block (kado) Tou apyeiou
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KotTaKEpUOTLOMOC

h: cuvapPTNoN KATAKEPUATIOOU

(2toxoc) Opoopopdn katavopun Twv KAeWOLwVY otoucg kadouc (blocks)
* JuvnOLopEVN ouvAPTNON KOTOKEPATIOUOU:

h(k) =k mod M
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KotTaKEpUOTLOMOC

= JUykpouaon (collision): étav pa véa eyypadn katakepuatiletat os pia
non yepatn B€on

= KOAN) OoUVOPTNON  KOTOKEPUOTIOMOU: KOTAVEMEL TG EyYPAdEC
opolopopda 0to XWPo Twv SlevBUVoewV (EAAXLOTOTIOLNON CUYKPOUCEWV KoLl
Alyec axpnotuomnointec O€oelc)

= EupLoTikol:

- aV r gyypadecg, mpemnel va emdeéovpe to M wote 1o r/M va eival
petaéL tov 0.7 ko 0.9

-- otav xpnotwuormoleitat n mod tote elval KaAvtepa to M va eival
TPWTOC
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KotaKkeEpUOTLOMOC

EntiAuon ZuykpoUoEwV

1. Avowyrn Aievdvvoiodotnon (open addressing):
XPNOLUOTIOLNCE TNV EMOMEVN Kev B€on

2. AAvotowtn 2uvdeon (chaining): ywa kaBe B€on pa
ouvdedepevn Alota pe eyypadec umtepxeillong

3. [loAdartAoc Katakepuoatiopoc (multiple hashing):
epappoyn pog SevteEPNC CLUVAPTNONG KOTAKEPUATIOUOU
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E€wtepikoc Katokepuatiopog

Kadoc: plo cuotada amno cuvexopeva blocks tou apyeiou

h(k) = i +—| 2xetkn dtevBuvon tou kadou
/ (oo kadog Tou apxelov)

T tou nebiovu
KOTOLKEPULOLTLOLLOU

O KOTOKEPUATIOMOC €lval TOAU amodoTIkoC vio  ertdoyec
(avalntnoeig) tootntoc
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E€¢wtepilkoc KATaAKEPUATLOUOC

‘Evac mivakac mou amoBnkevetal otnv enikepaiidba tou apyeiou
LLETATPETEL TOV aplBuo kKadou otnv avtiotown dtevBuvon block

0 SdtevBuvon 1ou block tou kadou oto dioko
1 StevBuvon 1ou block tou kadou oto dioko
2 StevBuvon 1ou block tou kadou oto dioko

M-1 StevBuvon 1ou block tou kadou oto dioko
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E€¢wtepkoc Katokepuatiopog

Y UYKPOUOELC - aAuoldwTtn olvdeon - eyypadéc umtepxeillong ava kado

1. Avayvwaon 6Aou tou apyxeiov (scan)

Eotw otL Statnpoupe kaBe kado yepato katd 80% dpa Eva apxeio pe
neyeboc B blocks xpetaletal 1.25 B blocks

1.25%B* (T, +R * T,

2. Avalntnon

2uvOnkn Lootntog Kat povo eva block ava kado: Ty + R * C

Av ouvBnkn neploxnc (Sltaotripatoc): scan!
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MNeptAnn

Kooro¢: perapopd blocks (I/0)

JwpO¢ Ta&wounuévo KatakepUaTlopEVO
Avayvwon tou apyeiou B B 1.25B
Avalntnon pe cuvonkn
LooTNTOC 0.5B logB 1
Avalntnon pe cuvonkn
TLEPLOXNG B logB + taplaopata 1.25B
Eloaywyn 2 avalAtnon + B 2
Awaypadn avalntnon + 1 avalntnon + B avalntnon + 1
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