AmoOnkeuon Acdopévwv
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Eicaywyn

+ 2xed1a0p6 Kai uhotroinon pia¢ Pdong dedopévwy XPNOIHOTIOIWVTAG
éva ZABA

- MEPOZX B':
Zxediaopd Kai UAomoinon evoc TABA

-- anwoBnkeuon dcdopEvwy

-- EupeThpIa

- - UTOAOYIOHOC EPWTAOEWY
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AToOnkeuTikéEC Movadeg

H pdon dedopévwy Ba mpémel va amobnkeuTei o€ KATTOI0 ATTOONKEUTIKG
péoo

Iepapxia amoOnkeuong

mpwTelovoa amoBnkevon (primary storage)

KUpia pvApn (main memory) - kpugh pvAun (cache)
« dueon mpooméAaon amd Tnv KUpia KME
* YpAvopn TtpooTiéAaon
* TEPIOPITUEVN XWPNTIKOTNTA ATTOBAKEUGNG
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AmoOnkeuTikég Movadeg

Acutepeliovoa amoBnkeuon

(nayvnTikoi 8ioko, Taivieg, S1I0KETEG, KATT)

cyia Thv emefepyacia Twv dedopévwy amalTeiTal HETAPopd
dcdopévwy oTnv mpwTtelovoa amroOnkeuon

* 0 apyh TpooméAach
* HeydAn XxwpnTikoThTA

* HIKpOTEPO KOOoTOC (Yia Thv idia ToodéThTA XWpou n Kupla
pvAun 100 gopéc akpiPpdTepn amd Th dsuTtepelovoa)
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AmoOnkeuTikég Movadeg

O1 mepioadTepeg Pdoeic dedopévwy amoOnkelUovTal oe deuTepeUoUTES
amoONKeUTIKEC Hovadeg Kupiwg oe JioKoug

*+ oAU peydAe¢ = peydAo KOGTOG
* Hovipn amoBnkeuon (nonvolatile storage)

MayvnTikEC Taivie¢ yia

* TAPNON €PEJPIKWY aAvTIypdpwyv

apxeto0étnon (archiving) (dedopéva mou BéAoupe va kpaTHooupe yid
ToAU Kaipd aAAd n TpooméAaon Toug gival oTavia)
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Mayvnrikoi Aiokol

MayvnTikoi Aiokol

+ MayvnTiopog piac mepioxN¢ Tou Oiokou Katd oplgpévo TPOTo
wote 1RO

* Xwpnrikornra (capacity) oe Kbyte - Mbyte - Gbyte

+ MayvnTiko UAIKO og oxAla KUKAIKoU diokou

-

« ATTARG Kai ITTARG 6Yng
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Mayvnrikoi Aiokol

2 & TAKETA dioKWY

O1 TAnpowopiec ge OUOKEVTPOUG KUKAOUG S1a@popeTIKAG BIaUéTpou: aTtpakrol
track (ouvhBwg KABe dTpakTog Tnv idia ToodTNTA TTANpoYopiag)

=

OuodkevTpol KUKAOI a€ S1apopeTIkéG empdveleg: kUAIVApoc (cylinder) ‘
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Mayvnrikoi Aiokol

Block (uovdda petagopdc)

Topéac (sector)

KdBe dtpakTog xwpileTal oc T6Ea mou ovopdlovTail Topeic (sectors)
Kal €ival XapakThpIioTIKG Tou KaBe diokou Kal € UTTopEi va TpoToInOei

To péyeBoc evog block TiBetal katd Tnv apxikomoinah Tou diokou Kai
eival kamoio TToAAaTTAdoI0 TOU Topéd
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Mayvntikoi Aiokol

KepaAh avayvwong/syypaghc Afovac TepITTPOPAC
KTEVI \ 7

CCE

QCD)

pPpaxiovag

—>
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Mayvntikoi Aiokoi

xpovoc evromiopol (seek time) TomoO&Tnhon KEYaARg oTn owWoTH
drtpakTo

xpovoc mepioTpopnc (rotational delay n latency) womou n apxh Tou
owoToU block va ppeBei kdTw améd Tnv kepaAh

xpovoc petagopac block (block transfer time) xpdvoc peTagopdc
dedopévwy améd To §ioko aTh HVAUN

MeTagopd apkeTwy yeiTovikwy block
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Mayvnrikoi Aiokol

TMapadeiypa IBM Deskstar 14GPX
XwpntikoThTa: 14.4 GB

(néoog) Xpbvoc EvromiopoU: 9.1 msec (2.2 yia yeitovikd - 15.5
HéyIoTO)

(néoog) Xpbvog TTepioTpophc: 4.17 msec
5 SI1TARG 6Wng KUKAIKoUG digkoug - 7,200 TrepioTpo@ég To AETITO
Xpévoc MeTtapopdc 13MB avd sec

Xpoévog mpooméAaong amod To dioko ~ 10 msec evw yia Béong pvApUNng
60 nanosecond
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Mayvnrikoi Aiokol

2 UvhOw¢ povo Hia KepaAn Th opd

Disk controller
* AeIToupyiec eyypaghc/avayvwaong
« uTtoAoyIopo¢ aBpoioparoc sAéyxou (checksum)

‘ Aiauhoc ZuoThpartog

Disk SCSI

Controlle W W %j
O
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AmoOnkeuTikég Movadeg

2 uumepdopara

1. Ta dedopéva pémel va ppiokovral oTh UVAUN

2. H povdda petagopdc amd To dioko oTh UVAUN civar éva
block

3. O xpoévoc mpooméhaong (eyypaghc K avdyvwong) evog
block diapépel kar e€apTtdTal améd Th Béon Tou block
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MayvnTikéc Taivieg

MayvnTtikéc Taivieg

- Aiokol ruxaiac mpoomréAaons (random access)

« Tawviegc oeprantic mpooméAaone (serial access) yia va
diapdooupe To h-ooTé block mpémer va Eekivhcoupe améd Thv
apxh kai va diapdooupe Kai Ta n-1 blocks
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MeTagopa block oe evBiapeon pviun

MeTagopd block oe evdidueon pvAapn

Evw vyivetal n petagopd Twv dedopévwy amd TRV
d0cuTepeliovoa oOTnNV  KUpld HVARN - TapdAAnAa  Kai
ave€dptnta n KME pmopei va emefepydaletar 8cdopéva

‘Evac ave€dptnroc emefepyaoThc Eicd6dou/EE6d0u 1
ToAAaTAoi eTe epyaoTég
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MeTagopa block oc evBiapeon pviapn

2uvdpopikd (concurrently) kai Tautoxpova (simulteneously)

ZuvBpolikd Kal evaAhdacdpeva (interleaved)

Xpdvog _— Xpovog -
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MeTagopa block oe evBiaueon pviapn

Xpnon dITARG evdidueong HVARNG
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Apxeia

* Ta dedopéva ouvnBwe amoBnkelovTal ae apxeia

* H petagpopd dedopévwy amd 1o dioko oTnh HVAUN Kal
amoé Tn UvApn oto dioKo YiveTal oc povddes blocks

* Baoikocg o1ox0¢ n edaxroromoinon rou apiBuou
Twv blocks Tou peTapépovrai

Bdoeig Aedopévwy 2002-2003 Euvayyedia TTiroypd




Apxeia

Ta dedopéva ouvhBwe amoBnkelovTal He Th HOPYR £yypad@wv

Eva apxeio eivar Aoyikad opyavwuévo oe ta akoAovbia
amo eyypapec

O1 eyypagéc ouvhBwWC TepIypd@ouv ovTOTNTEG Kal Td
YyvVwpiopaTtd Toug

Blobs
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Evvpapéc
Evypagéc ataOepol Kai peTaPAnToU HAKOUG
type film = record
branch-name: char(22); ‘Eotw KkdOe char 1 byte - real 8 bytes
account-number: char(20);
balance:real; KaBe eyypagpn 50 bY’feS
end
branch-name  account-number balance branch-name account-number balance

| I
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Evvpapéc

TTw¢ mpokUTITouV o1 eyypapég HeTaPpAnToU TUTTOU

- Evyypapéc Tou idlou TUTOU aAAd éxouv éva f TeploodTepa Tedia
HeTaPpAnToU peyéBoug

- Eyypapéc Tou idiou TUTOU aAMAd  éxouv éva A TEpIo0OTEPA
emavahappavépeva media (media mou pTopei va £xouv TTOAAEC TIHEC Yid
Hia evypagn)

- Eyypapéc Tou idlou TUTOU aAAd éxouv éva f TTEPIOCOOTEPA TIPOAIPETIKA
media

+ Avdpeikto (mixed) apxeio: eyypagpéc diagopeTikol TUTIOU
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Eyvpayég

Tiati gival TPoTIHOTEPEG 01 eyypaéc oTaBepol PAKOUG: €UKOAOG 0
EVTOTIIOUOC £vOC Tediou

Evvpagéc peTapAnToU HAKOUC WE eyypagéc oTaBepol HAKOUG
* TTpoaipeTikd Tedia: Tiph hull

+ Emtavahappavopsva media: XWwpo yia kdBe eyypagh éoo o péyiaToc
ap1Buoc eyypapwy

Bdoeig Aedopévwy 2002-2003 Euvayyedia TTiroypd




Evvpapéc

TTedia peraPpAntol pRKoug
« E1dikoU¢ 31axwpIoTIKOUC XApaKTAPEC
+ ATToBnKeuon Tou PAKoUC Tou Trediou

TTpoaipeTika wedia

« Celyn: <6vopa-mediov, TIHA-TTediou>

<TUTTOG-Trediou, TIUA-TTEdiou>
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Eyvpayég

EnavaAappavépeva mnedia

- Eva  xadpakthpa yia va  Siaxwpilel  TIC
emavaAappavopeveg TiIHEC Tou Trediou Kal €va yid To
TEAOG TNG EYYPAPAG

Apxeio e eyypagéc diaopeTikol TUTOU

* 'Eva medio evdeIKTIKO Tou TUTTOU TNG £YYPAPAC
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TMapayovrac Opadomwoinong

H povdda petapopdc petall diokou kai HvAUNG civar éva block diokou
‘BoTtw eyypagéc oTabBepol pAKoug

OTtav B > R mepiocdTepeg améd pia eyypagph avd block - kdBe eyypagph
ot éva Jovo block

TTapayovrag opadomoinang (blocking factor), 6tav B > R

bfr = (B /R) J, 6mou B péyeBog block ot byte
kai R péyeBog eyypapng oe bytes
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Ekreivépevn kataxwpnon

EkTeIvopevn Kal un eKTeIvoeVn KaTaxwpnon syypapwv

* Mn ektevopevn (unspanned) opydvwon:ol eyypagég dev eMITPEMETAI
va diaoxiCouv Ta 6pia evéc block

* AxpnoigomoinTog Xwpog: B - bfr * R bytes avd block
« TTio eUKoAn n TpooTéAaon
- Ekteivopevn (spanned) opydvwon: amoBnkeuon pépoug HIAG eYYPAPAG

oc éva block kai To uméAoiTo o éva dAAo block - d€ikThg aTo TéAog Tou
TPWTOU TUAWaToc deixvel ato block mou epiéxel To uTtdA0ITTO
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Ekreivépevn kataxwpnon
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Ekreivépevn kataxwpnon

b: Ap1Budc blocks yia Thv amoBrkeuon evog apxeiou r
EYYPAPWYV:

b=l (r/bfr) |
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Apxeia

TomoBéTtnon block apxeiou ato dioko

ouvexopevn TomoOétnon (contiguous allocation) Ta block Tou apxeiou
ToTtoBeToUvTal o Siadoxikd blocks Tou diokou

ouvdedepévn TomoBétnon (linked allocation) kaBe block Tou apxeiou
TepiAauPpavel éva deikth Tpog To emdevo block Tou apxeiou

EUkoAn emékTaon - o apyf avdayvwaon 6Aou Tou dpXEiou

ouotadeg diadoxikwv blocks diokou (Tpnpara (segments) R
emekTApaTa (extents)

eupeTnploroinpévn ToroBéTnon (indexed allocation)

Bdoeig Aedopévwy 2002-2003 Euvayyedia TTiroypd

Apxeia

EmkepaAidec apxeiwv

Mia emikepahida B wepiypapéac apxeiov (file header 1 file
descriptor) mepiéxel mTAnpowopieg OXETIKA He €va apxeiou Tou givai
anmapdiTNTEG 0Td TPOYPAUHATA TTOU TTPOOTTEAQUVOUVY TIC £YYPAYEC TOU
apxeiou

TTAnpogopicc: yia Tpoadiopiopd diclBuvong Twy blocks apxeiou oTo
dioko

TIEPIYPAPEG HOPPYOTIOINGNG EYYPAPWV
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Opyavwon Apxeiwv

Opyavwon apxeiwv: Twe ival TOmoOeTNUEVEG 01 EYYPAPEC EVOC
apxeiou 6Tav amodbnkeUovTal oTo dioko

+ Apxeia Zwpou

 Ta&ivounuéva Apxeia

+ Katakeppariopéva Apxeia

B blocks - R eyypagéc avd block - D eyypagn/avdyvwon - C xpévog
ene€epyaoiag avd syypaph

D = 15 milliseconds -- € = 100 nanoseconds
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Apxeia ZwpoU

Apxeia Zwpou

Apxeio ZwpoU (heap file 1 pile file): O eyypagég TomoBeToUVTAI OTO
apxeio He Tn ogipd Tou glodyovTal

Mn Taivounuévo apxeio

B blocks
1. Bioaywyn R eyypagéc ava block
2*D+C D xpovog peTagopdc block

) C xpovoc emeepyaciac ava
2. Avalitnon EYYPAPN

05*B*(D+R*C)
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Apxeia Zwpou

3. Awaypaypn eyypagig

2.nudd diaypagng
TTep1odikh avadiopydvwon

Xpbvoc Avalhtnong + (C + D)
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Apxeia Zwpou

4. Tpomomoinon eyypayic

- gyypagn getaPAnTol PAKoOUG

5. Avayvwon éAwv Twv eyypapwyv oe diarafn

E€wTepikA Tagivopnon ocuvABwg wia mapaAAayh The Tagivopnong
He ouyxwveuan
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Ta&ivounuéva Apxeia

Ta&ivopunuéva Apxeia

®uaikA diaTtaln Twyv yypapwv evo¢ apxeiou He Pdon Thv TIUA vOC
amé Ta media Tou To omoio Aéyetal TEdio d1ATAENC (ordering
field)

AwareTaypévo i puaikd apxeio

+ Av 10 Tedio didtalng civar kai kKAc18i TOTe AéyeTal Kai kA€1di diaraéng
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Ta&ivounuéva Apxeia

1. BEicaywyn

i. EUpeon Tng owaoTAC Béong The eyYpaghc aTo apxeio

ii. MeTakivnon eyypa@wy yia va Kavoupe XWpo yid T £10aywyn
™Nng
Katd péco 6po peTakivnon TWv HIOWY eyypaeuwy

B blocks
Xpovog avalhtnong + 2 * (0.5 * B (D+R*C)) | evypavéc ava block
D xpdvog petagopdg block

C xpoévoc emeepyaoiac avd
eyypaeh
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Ta&ivounpéva Apxeia

1. Eiocaywyh (ouvéxeia)

- Alathpnon kdmolou axphoipoToinTou XWwpou avd block

- Anpioupyia evéc mpoowpivoU pn SiateTaypévou dpxeiou (apxeio
uttepxeiiong) - Kupiwg apxeio
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Ta&ivounuéva Apxeia

2. Avalftnon eyypaghc
amodortikhi av n ouvBrikn avadritnong eivar oro medio ra&ivounons

‘Eotw B blocks, avalhthon Tne eyypaghc pe TiPA K ato medio
diaraing

YmoBétoupe 611 o1 d1euBlvoeic Twv blocks Tou apxeiou civai
amoOnKeupéveg oThV eTIKEPaAAida Tou apxeiou
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Ta&ivounpéva Apxeia

2. Avalitnon eyypapnic (ouvéxeia)

lower := 1; upper := B; Xpévoc: log B * (D + log R * €)
while (upper > lower)

i := (lower + upper) div 2; 2uvBnkn mx., <=

read block i
if (K< TipAg Sidragng Tng mpwTng eVYPa®Ac) | B blocks
upper :=i- 1 R eyypaygéc avd block
else if (K> Tighc didralne Tng TeAeuTaiag D Xp6vOC HETAPOPAC
EYYPAPAG) block
lower := i +1; C xpobvoc emeepyaoiac
else ... avd eyypdgh
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Ta&ivounuéva Apxeia

3. Aiaypagh eyypagnic

MeTakivnon eyypaguwyv

Xphan anuadiov diaypaphc

4. Tpomomoinon eyypagphc
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Ta&ivounuéva Apxeia

5. Avayvwon éAwv Twv eyypapwyv oe diataén
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Opyavwon Apxeiwv

Opyavwon apxeiwv: Tw¢ gival TomoBeTNUEVEG O eYYPaAPEC EVOG
apxeiov dTav amodOnkeUovTal oTo digko

+ Apxeia Zwpou
 Talivopnuéva Apxeia

— + Apxeia Katakeppariopou
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Apxeia Katakeppariopou

Apxeia Katakeppariopou

TTedio K kKA1di KaTakepuaTiopoU

h: ouvdpThon karakeppatiopoy

h(k) =i «———| Aie0Buvon block Tou diokou Tou
eivalr amoOnkeupévn

TiyA Tou Tediov
KATAKEPHATIOUOU

Bdoeig Aedopévwy 2002-2003 Euvayyedia TTiroypd
43

EowTepikdc KaTakeppartiopog

EowTtepikog Katakeppariopog

TTivakag katakeppatiopoU pe M Béoeig - kadoug (buckets)

h: ouvdornon karaxspuariouov

h}k) =i ’ T & 010 KAdo - Tiph améd 0 éwg M-1 ‘

TTedio avalAThong -
TTedio kaTakeppaTiopoU

* ZuvnBiopévn ouvdpThon h(k) = k mod M
KATAKEPUATIOUOU:
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EowTepikéc KaTakeppartiopog

-+ ZUOykpouon (collision): 6Tav pia véa eyypagh katakeppariletar oe
Hia Adn yepdTn Béan

- KaAl ouvaptnon KATakepUATIoOHoU: KATAVEHEl TIC  EYYPAWEC
oHolOHoppa OTO  XWwpo Twv  BieuBlvoswv  (eAaxioToToinoh
OUYKpoUOEWY Kai Aiyeg axphoipomointeg Béocig)

- EupioTikoi:

-- av r eyypapéc, mpémel va emAé§oupe To M woTte To r/M va
givar getalu Tou 0.7 kai 0.9

-- éTav xpnoigomolcital h mod TOTE cival KaAUTepa To M va
gival mpwrog
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EowTepikdc KaTakeppartiopog

EmiAuon ZuykpoUoswy

1. Avoixrri AisvBuvarodotnon (open addressing):
XPNoIJoToinge TNV €TOHEVN KeVh Béon

2. AAvordwrri Zuvdeon (chaining): yia kdBe Béan
Hia ouvdedepévn AioTa He eyypagég utepxeiAiong

3. TToAanAds Karaxeppariouds (multiple hashing):
e@appoyn Hiag 0elTepNG ouvdapthong
KATakepUATIONOU
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E€wrepikdc Karakeppatiopog

E€wrepikdc Karakeppariopog

Kaddo¢: pia cuotdda améd ouvexoueva blocks Tou apxeiou

h(k)=i | ZXeTikA 3ievBuvan Tou Kadou
(Tolo¢ kadog Tou apxeiov)
Tiun Tou “85'0", TX., N €yypaph pe Tiuh k oro medio
KATAKEPHATIOHOU KaTaxEpuariouoU PpiokeTar orov i-00To
Kddo
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E€wrepikdc Karakeppatiopog

‘Bvac mivakag mou amoBnkeUeTal oThv EMIKEPAAIda Tou
apxeiou peTatpémel Tov apiOud kddou oTnv avrioToixh
d1eUBuvon block

0 81eUBuvon lou block Tou kadou oTo ioko

81€0Buvon lou block Tou kKddou oTo dioko

2 81€0Buvon lou block Tou kKddou aTo dioko

M-1 d1eUBuvon lou block Tou kddou oTo dioko
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E€wrepikdc Karakeppatiopog

2 UYKpoUoeIC - ahuaIBWTRH oUvdean - eyypag@ég uttepx eiAiong avda

Kddo

1. Avayvwon éAou Tou apxeiou (scan)

‘Eotw 611 diatnpolpe k4Ot kAdo yepdro katd 80% dpa éva apxeio
pe péyeBocg B blocks xpeidaletar 1.25 B blocks diokou

125*B* (D +R* ()

2. Avalntnon

2 UVOAKN 106TNTAC Kai pévo éva block avd kado: D+ R * C

Av oUVOAKNh TEploxXAC: scanl
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Evayyedia TTiroyod
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Kéorog: perapopd blocks (I/0)

Opyavwon Apxeiwv

2 wpog Ta&ivopnuévo Kartakeppariopévo
Avdyvwaon Tou apxeiou B B 1.25B
AvalATnhon ge ocuvonkn
106TNTAG 05B logB 1
AvalATnhon e ouvOnRkn
TePIOXAC B logB + Taipidopara 1258
Eicaywyn 2 avalhithon + B 2
Aiaypagh avalatnon + 1 avalfthon + B avalatnon + 1
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Evayyedia TTiroyod
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E€wrepikdc Karakeppatiopog

TTpépAnua:

‘Botw M Kddoug Kai r eyypagég avd Kado - To ToAU M * r
EYYPAYEG
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Avuvapikéc EEwrepikoéc KatakeppaTiopoc

Avuvapikéc EEwTepikdc KatakeppaTiopog

- Auadikfy avamapdoTacn Tou amoTeAéopAToC TNG
ouvapTnong KAatakepuaTiopoU, OnAadh w¢ Hia
akoAouBia duadikwv yneiwv

« Karavoun eyypapwv pe pdon ThV TIHA TWV
apXxIKWv yneiwy
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Avuvapikéc EEwrepikdc KatakeppaTiopoc

+ To apxeio ekivd pe éva Hovo Kddo

* MOAIg yepioel évag kddo¢ diaomdral ge dUo KAdoug He Pdon
Tnv TIMA Tou lou duadikol yneiou TWV TIHWY KATAKEPHATIOHOU -
- OnAadn ol eyypagéc ToOU TO TPWTO Ynwio TNG TIHAG
KaTakeppaTiadol Toug cival 1 TomoBeToUvTal o éva kKado Kai ol
dAAeg (pe O) oTov dAAo

+ Néa umrepxeihion evog kddou odnyei oe didomaon Tou He Pdon
To apéowc emopevo duadiko YnYio Kok
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Avuvapikéc EEwrepikdc Katakeppatiopoc

TMapdderyua

‘Etor dnpioupyeitar pia duadikhy devdpikR dopR Tou AéyeTal
katdhoyoc (dirtectory) n eupetnipio (index) pe dUo e1dwv
Koppoug

* EOWTEPIKOUC: TToU KaBodnyoUv Thv avalATnon

+ e€wTepikoUg: Trou deixvouv ot éva KAdo
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Avuvapikéc EEwrepikdc KatakeppaTiopoc

AAyopiBpoc avalitnong

h = TIpyA KaTakeppariopol

t := piCa Tou dévTpou

ii=1

while (t eowTepikdc KOPPOC)
if (i-ooté bit Tou h givai 0)

t := apigTepd ToU T
else 1 := 8¢€1d ToU t
=i+l
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Avuvapikéc EEwrepikdc Katakeppatiopoc

« TTouv amoBnkeverar o KardAoyos
oTh HVAHN, €EKTOC av gival ToAU peydAog

av ato dioko amaiTolvTal emTPOcOEeTEG TPOaTTEAAOEIC

« Auvapikh emtéktaoh aAAG péyiotoc apiBudc smédwy (To TARBOC
Twv duadikWwy Yneiwv ThG OUVAPTNONG KATAKEPHATIOHOU)

+ TooClUlyion

+ Zuvévwon Kadwv (duvapikh ouppikvwon)
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Enekrdoigog EEwTepikdc KaTakeppaTiopog

EmekTdoipgoc Katakeppuariopog

O katdAoyoc¢ cival évag mivakag pe 29 8ieubuvoeic kadwy (d: oAiké LdBog

Tou KataAdyou) Kadog via Tig eyypa@ég ye TIPéEC

000 T Katakeppatiopou Tou apxiCouv amé 000

001 —_

010

011

100 , . .
Ta mwpwta d ynepia NG  TIUAC

101 KATAKEPHATIOWOU  XpNnoigomoloUvTdl WG

110 0¢cikTNG oTov Tivaka

111 i
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Enekrdoipog EEwTepikdc KaTakeppartiopog

Ae xpeidletar évac S1apopeTIKOC KASoC yia kdOe pia amé Tic 29 Béoeig -
pmopei n Béon Tou mivaka va deixver otn 81eUBuvon Tou idlou KAdou av
auTég xwpdve oc £va kddo

000 _j Kadoc via TIC eyypagéc He TIHEC

001 KaTakeppaTtiopoL mou apxiCouv amé 00

010

011

100 lMa kdBe kddo, Tomiké Paboc d' o apiBPoC TWV

101 duadikwyv yneiwv ota omoia pacileTal n xphoh
ToU Kddou

110

111 a1
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Enekrdoigog EEwTepikdc KaTakeppaTiopog
H 7iph Tou d pmopei va au€davetar (éxpr 2K, K: apiBudc duadikwy ynpiwv
TNG TIHAC KATAKepUaTiopoU) A va PelbveTal

+ AUEnon Tnc TiPRc Tou d
Orav évag kadog pe Tiph d' = d uttepxelhioel

AitAaoiaopéc Tou Tivaka
* Meiwon Tn¢ TipRg Tou d
‘OrTav yia 6Aoug Toug Kadoug d' < d

Meiwaon Tou peyéBouc Tou Tivaka oTo HIod
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Mpappikoc EEwTepikdg Katakeppatiopoc

Mpappikdg Katakeppartiopog
XpnoiyoTolei Hid oIKoYEVEId ATTO OUVAPTACEIC KATAKEPHATIOHOU
ho(k), hy(K), ... h(K)
KdBe cuvdpTnon drmmAdorous kddou¢ amd Thv mponyoUpevn:
ho(k) = k mod M, h,(k) = k mod 2M, h,(k) = k mod 4M, ..,
hi(k) = k mod 2] M

‘OTtav ouppaivel h TPWTH uTtepXeiAion evog KAdou, TTAWE oThv emOHevn
ouvdpTtnhon péxp! va diacmacTouv 6Aol o1 KAdol Ue auTAV Th cuvdpTnon

2uvexifoupe ...
Znueiwon: o1arnpoule AioTeC UTTEpX EIAITNS
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Mpappikoc EEwTepikdg Katakeppatiopoc

ApXIKd:
TTAR®o¢ Alaomtdoswy n = 0,

Bnua didomaong (moia cuvdpTnon xpnaigomololpe) j = O:

‘Botw apxikd M kdadoug apiBunpévouc amé O éwg M - 1 kai
apXIKh ouvdoTHON KaTaxkEouarioLoU
hy(k) = k mod M
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Mpappikoc EEwTepikdg Katakeppatiopoc

‘Ortav ouppei pia umtepxeihion oc évav omolodnmoTe kddo, o kadoc O
XwpileTal og dUo KAdouc: Tov apxiké kado O kai éva véo kado M oTo
TéAOG Tou apxeiou pe Pdon Tnv cuvdpTthon h (k) = k mod 2M

TTARBo¢ Alaomtdoswy n =1

Bnua didomaong (Tola auvdpTnon xpnaigomoloUpe) j = 1

2 uvexiCoupe ypaupikd, 81aoTwvTdc e Th ocipd Toug kadoug 1, 2, 3, ...
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Mpappikoc EEwTepikdg Katakeppatiopoc

Bnpa didomaong (Toia auvdpTnon xpnaigomoloUpe) j = 1

TTARBo¢ Aiaomacewv n = m : ‘Otav oupPei pia uttepxeihion oe évav
omolodAToTE KAdo, 0 kKadoc m - 1 xwpileTal ge dUo KAdoug: Tov
apxIké kado m - 1 kai éva véo kado m + k - 1 oTo TéAoG Tou apxeiou
pe pdon Tnv ouvdptnon h,(k) = k mod 2M

AnAadn, o€ kdBe urrepx Eition xwoiloule 6Aouc Touc kKddous
LE TN ocipd EERIVWVTAE amod Tov mpWTo Kddo
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Mpappikoc EEwTepikdg Katakeppatiopoc
AvaZritnon Eyypaepng
Ao mepimrioeic o kddo¢ orov omoio eivar Exer i Oev Exer diaomaoTer

Koardye pia peraBAnthi to mAfBo¢ n Twv diaomdoswy

‘Eotw n o apiBuéc diaomtdoswy kai 11 avalnrouue 10 K,

ppiokeTal oTov kAdo hy(k)
16Te av n < hy(k) o KAdog dev £xer diaomaoTei

ev av n > hy(k) o kddog éxel diaomaoTei kal epappofoupe Thv
hy(k)
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Mpappikoc EEwTepikdg Katakeppatiopoc

‘OAol o1 kadol €xouv
dlaomaoTei oTayv ;

n=M
Tote éxoupe 2M kadoug
Otavn = M,
pndeviCoupe Ton,n=0
Kal yia omoladnmote véa didamaon e@appoloupe Thv
ho(k) = k mod 4M

Aiaomivrag mdA Tov kddo 0, 1, ... K.T.A
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Mpappikoc EEwTepikdg Katakeppatiopoc

levikd phpa didomaong j(j=0,1,2, ..)

h;(k) = k mod 2 M,
kai TV h;,(K) via diaomdoeig
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Mpappikoc EEwTepikdg Katakeppatiopoc

AvaZntnon Eyypagric (vevika)

T xperaletar va Eépoupe yia va PpeBei o kddog TNE eyypaghc k Tou
YAxVoupE;

* TToId ouvdpTnon xpnaigomoloUpe (3nAadn, To j)
* o¢ Told didomtach Ppiokopacte (dnAadh To n)
‘EoTw 6T1 €ipaoTe aTo PApa j,
TéTe Ba pémel va KoITaoupe €iTe To
h;(k) av o kd8og dev éxer SiaomaoTei
A To
hj+1(k) av éxel d1doTaoTei
TTw¢ Ba eAdyEouue av o kddo¢ Exer d1aomaoTei 1 6X1
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Mpappikoc EEwTepikdg Katakeppatiopoc

AAyopiBuoc Avalitnong

J ¢ Phua didomaong n : TAKBo¢ diaomtdoewy oTo Prpa j
if (n=0)
then m := hj(k);
else {
m:= hJ-(k);

if (m<n)thenm := hj+1(k)

ongaivel 0TI 0 KAdog¢
£xel 61a0TaoTEi
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