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X16)0g

21oy0¢ TOL KEPUAMiov ovTOL eivon va udBete to €1d0g Kol TN SO T®V
TANPOPOPLOV TTOV KATAYPAPOVIOL GOV TEPIEXOUEVA TOV TIVOKO GUUPBOA®DY, TOLG
SPOPoOVG TPOTOVG OPYAVMOGONG TOV TIVOKO KOlL TPOTOLS TPOCTEAUCNG TMV
TEPLEYOUEVDOV TOV.
IIpocookmueva amoTerécpaTA

Otov Oa éxete peretnoet to Kepaiaio avtd Bo pmopeite va

o Ileprypdyete 1o €id0G TOV TANPOPOPLOY TOL KOTAYPAPOVIOL GTOV TIVOKOL

GLUPBOA®V,
e Ileprypyete TOVG SLOPOPETIKOVG TPOTOVG SOUNCT
o E&fnynoete 1 eivan 0 KepUATIGUOG Slsueﬁvosmé%

o [leprypdyete d10p0pEC GUVAPTHOEIC KEP opov,

o Ileprypdyete ToVG Mivakeg cup
block,

o ['phyete povtiveg df

Ewoayoywkéc opatnpiocsig

O €leyyog ™G oNUOCIOA0YIKNG 0pBdTNTAG Ko 1 dnpovpyic kmdiko yperdletan
va €yel yvoon tov 1dot)tev (attributes) towv ovopdtov (identifiers) ta omoia
eppaviCovior oto mpoypappa. Ot 1010tTeg avtég Ppiokovial oTlg OMAMTIKESG
EVIOAEG KO GTOV TPOMO [LE TOV OTO0 TO. OVOUOTO, XPTOLLOTOIOVVTAL HEGOH, GTO
TPOYPOUHO. ZVAAEYOVTOL O amd ToV METAYAMTTIO) Kol KOTOY®POoOVIOL GE L

doun n omoia ovopdaletan mivakag copfoimv (symbol table).



O mivaxog cvuPorwv, OTMG avagpépape Kol 6to Kepdiawo 1, sivar arapaitro
epyadeio yio Oleg Tig paocelg g ddikaoiag petoylottione. Iépa dpwg amod
avtd eivol kol OmOAVTMG amAPOiTNTOS Yot OPICUEVES TEPITTAOGEL; OO GTOVG
SIEPUNVEVTES KO TOVG EKCPUALOTOTEG.

10 kePAAo10 awTO B e£ETAGOVIE TPOTOVG OPYAVIOOTG KOl YPNOEIS TOV TIVOKOL
ocuuporwv. Tty evomta 5.2 Oa efetdoovpe TNV HOPEYY| Kol TO €005 TMV
TEPIEYOUEVOV TOV TIVOKO GUUPOA®V, VD 6TV 5.3 Ba peAeTNoOVUE OTAEC LOPPES
opybvoong yio tagwvounuévovg ko un tavounpévovg mivaxkee. v 5.4 Oa

WIAMOOVUE Yoo  KEPUATIOUO OlevbBhvoeswvy, cov  éva

DPOPETIKO  TPOTO

TPOCTELAONC TOV OTOEI®V TOL TIVAKO, KOl ETOVOKEPUOTIONO Olevbhveemy.

OV cLVOVTATOL KAmolo Ovopd, 0 TivoKag
dwmiotwlel katd wOGO TO Ovopo  EXEl

cov dev &yel Eavaocuvavinbel eledyetal oTov TvoKa.

AEKTIKT KOL TNV O wKnKﬁ av@ALGN, Kol YPNOLLOTO0VVTAL GE O1APOopa GTAdI
m¢ owodkaciag g petayhdttions. H mAnpoeopia (1010t1eg) HécO GTOV
neprypaén (1 akpiBéotepo otV meptoyn mov "deiyvetol” amd Tov TEPIYPAPED),
YPNOIUOTOLEITAL, Y10t TOPASELY LA, KOTA TIV ONUIOVPYie TOV TEAKOD KOJKO Yol VoL
LOG TANPOPOPNTEL Y10 TO TGO Kot Tt £100V¢ Yhpog yperaletor vo 600l 6to Ovoua
ooV Y®POoG eKTEAEONC (Tun-time storage).

Me dedopévo 011 Yoo kGBe eUPAVION €VOG OVOUOTOS GTO TPOYPOLLLD
xpewletal Kol por oviyvevon tov mivaxa, ivor @avepd OTL M aviyvevon ovtn

TPEMEL VoL YiveTal GO TO SLVOTOV O YPNYOPO AAMMG 01 GUVETELEG GTNV TOYVTITO



uetdepoong tov Metayhwttiotr) eivar onuovtikés. 't ovtd 1o Adyo Oa
eetdoovpe 610 KePAAOo avTO TPOMOVG Kol peBodOAOYiEG TPOGTELOONG TOV
nivaxa. Ao Tovg Tpdmovg mpooméraong ov Ba dovpe Pyaivel Ko n cuvToyn Yo
™V EMA0YN. AV evil0QePOLACTE LOVO Yo TaXHTNTA PN CILOTOIOVUE TNV UEBOSO
TOV KEPUATIOUOV T®V S1ELBVVOEDV. AV Hag EVOLOPEPEL KOL T EDVKOALD KOTOGKEVNG
TOV VoK TOTE YPTCILOTOIOVUE TNV HEBOSO TOL KEPUOTIGHOD e OAVCIdEG. AV
HOG EVOLHQEPEL LOVO 1 €DKOAN KOTAOKELN Kol kaBOAov M toybtnta TOTE Lo
Ypopuky Adota givor 1 A0oT. AevOPIKEG LOPQEG TOV TIVOKO OTOTEAOVV Lia

gvolgueon Aoon.

S
LoV glval 1 popen TV

Boaowd otoyeion otov oyedlacpd tov mivake cup

A

g YADGGOG TNV

AEKTIKO avoAvT Yoo vo. evtomilel Tig

“oto mpdypappa. O meptypapiag mEPEYEL

TivoKeS Yo oo G OVTIKEIPUEVO OTMOG OVOUOTO UETOPANTOV, ETYPOQDOV

(labels), procedures, otabepég, media Sopmv (records), kot GAAOLG TOTOLG
ovopdtov. Ot mAnpopopiec Tov TEPLypapEn eivar dvvaTov va OopéPovy o€
TAN00¢ KaTA TOAD OVIAOYO LLE TO OVTIKEIUEVO, KOl 0VTO VO ETPAALEL YOPLGTOVG
nivaxec. Tldvtog évog mivakag pmopel va etvor apketog, 101mg 6tav 1 Lopen TV
otolyeimv Tov dev molKiAel. Av M yAdooo d0ev amokAiegiel v ypnon AéEewv
KAeWdwwv Ommc begin kot goto, 1ot givol omapaitnto, ot AéEelg KA va
glodyovion otov mivoka ond tov MetayAmttiot) €& apyng, Kavovtog HaAMoTa
¥PNo”M TG Ol0C cLVAPTNONG KEPULOTIGHOL Tov Bo ypnotuomombel kot yo to

vrolowma  ovopato. EmmAéov mpémer va ovvodedovTol Kol OmO  GYETIKN



TANPOPOPIL TOV OVOPEPEL OTL TPOKELTAL Y10, AEEEIC KAEIOIN KOl Ol KOV OVOLLOTOL
HETAPANTOV.

Oocov agopd T dopn Tov Tivaka TPEMEL va lval TETOL TTOL VO LOG EMLTPETEL
Vo TPOGOI0PIGOVUE KATO TOGO €vo OGvolo PBpicketal 6ToV TivVoKa, VO EIGAYOVUE
€va Kavovplo OVOLA, VO TPOCTEAAGOVLE HECH TOV TEPLYPAPEN TIG 1O10TNTEG TOV
ovOpHOTOC, Vo TPocBEcoLE KavoUpleg 1010TNTEG KOl VO TEPTYPAWOLLE Lol
W10 Ta, évo Ovopa N pio opddo amd ovouata. Ot TANpoeopiec mov TPEMEL va
KOTOYPAPOVTOL HECH TOV TEPLYPAPEN Yo KAOE Ovopa mepthapPdvouy oviotnteg
OTMC Ol TOPOUKATM:
Hoapdderypo 1/ Keg. S
-To petofintéc:

Tomog (real, boolean, label, x.A.7.)
popen (amin petafinty, array, record, K.
akpipeta, pfqrog y

oplo. givar otobepéc, EKPPO
(subroutine);
e cival tomik mopdpeTpog 1N Oy
Kamota procedure.
o [pioketal o€ evt

papetpol pog procedure

glvar avodpo
moleg €lvol o1 TYHTIKEG NG TAPAUETPOL; Ol "meplypaels" Tov mapapeéTpmv
oVTOV TPEMEL VA GUVSEOVTAL HE TO OVOHO TNG GUVAPTNONG Yol AGYOUS
GUYKPIONG UE TIG TPUYHUOTIKES TOPAUETPOVE.

Ov mnpogopies avtég ewhyovior otov (1] ©TOLE) Tivakeg amd TOV

Metaylottiot] 1060 Katd TV €£ETAOT TOV INADTIKOV EVIOADV OGO Kol KT
mv e&étaon GAlev evtoAdv (m.y. label: statement). Xto Ke@AAOO TNG AEKTIKNG
avdivong avagépbnke 0Tt 0 Agktikdg Avoivtig otav avayvopilel éva token
tomov identifier, To €16d4yEl GTOV TIVOKA KOl ETGTPEPEL GTOV GUVTOKTIKO AVOAVTH
mv évoeldn id kot v B€om Tov oToV Tivaka copPorwv (deikTng). Xe YADOGOEG

OV VO KOU TO OUTO OVOUO YPNOLOTOlEiTal 6€ Oldpopa HEPN HE S1APOPOVG



tomovg (m.y. real, logical), o AekTikdg avaAvtig dev Hmopel Tapd vo, EMGTPEPEL
povo to 6vopa (tov 1610 Tov identifier) kot Oyt deiktn oTOV MivOKA GUUPOA®V.
Aocxknon avtoagoroynong 1 / Keo. 5
Xwopig va cuppovievdeig 10 aUESOS TPONYOVUEVO KEIEVO,
1. yphye téooeplg TOLAGYIOTOV OPOPETIKEG — TANPOPOPIEC 7OV TPEMEL VO,
KOTAYPAPOVTOL LEGH TOV TEPTYPUPLEN Yo KAOE OVOLOL AmANG LETAPANTAG.
2. yphye TECOEPIG TOLAAYIOTOV OPOPETIKEG — TANPOPOPIEG TOL TPEMEL Vo

KOTAYPAPOVTOL LEGH TOV TEPLYPOPLEX Vi KAOe Ovopo procedure.

va, Bewpnoovpue 6Tl o1 Tivakeg cGLUPOA®Y £x0

5.1.

4

Mepiypagéag

i 10 oToIxEi0

,ﬁgﬁ 20 gToIx€io

N oToixeio
=

Zm
Mo kot o apt@og TOV YopakTnpOVv otovg identifiers eivor petaPpAntoc, cuyva

.1 Mia yevikn dopn| tov wivaka cupfoimv

amoOnkevetal €vag deiktng oty 6éom tov ovopatog. Me ovtd Tov TPOTO TO
amottovpevo puéyebog Tov ovopatog otov mivaka mapapével otafepo. O apBudg
TV Yopokmpov coe kabe identifier umopei vo amoOnkevetal cov HEPOS TOL
ovopatog 1 otV Alota tov identifiers urpootd omd tov identifier. Asite yia
TopdoElyo. TO oy 5.2.

Otov apyilel n petappoon evog TPOYPAUUATOS GOG O TIVOKAG GUUPOA®V ivat
Kevog 1| mBavov va mepEyel Lovo TG amokAeloTikég AéEelg. Kabg mpoywpdet

ovpuporopetdppocn Tpootifetan ko Eva otoryeio yia kdbe kavovpto identifier, o



TIvVoKoG OUMG aviyveveTal Yo Kabe uedavion evog identifier uéoa 6to Tpoypopue
coG. Mia kot 1 dtadtKacio vt eival ¥povoBopa EVOIUPEPOLAGTE Y10 OPYOVMOCELS
MVOK®OV OV  SIELKOAVDVOLV TNV  aviyvevon, oniodn pewdvovv Tov YpOvo

aviyvevong.

ovopo Ileprypagpéag ovopo Ileprypagpéag

A A 4 {

\A 4

IMAXJ 1I3MAX1J

ovo %ircov peTaPA

g@% )

opybvoong evog mivako ivar  Tpdseon cToysinv pe

yopig Kapd tpoondbela tasvounonc. Mia aviyvevon
xpediletar o ooy pe kaBe otoryeio tov mivaka UEYPLG OTOL gupebel
tovtomta. [ mivaxo n otoyeimv ypedlovror Katd péso o6po n/2
ovykpicelc. o peydho n (n>20), n pébodog eivar avemapkng. H aviyvevon
TPOQOVOG PEATIOVETOL AV TO GTOLYEIN TOV TivoKa gival Ta&vounuéva.

Yy mepintwon pog Omov ta otolyeio elvarl akoAovbieg yopakmmpwov o Mo
QLOIKOG TPOTOC TASIVOUNOTNG ElVOL CUVAPTNOT TG ECMTEPIKNG OVOATOPACTAONS
tovg. H ta&ivopnon avt etvar cuvibag 6o pe v adgafntikn Kotdtoln.

Mo woavomomtikn péBodog aviyvevong g tawvounuévng Aiotag n
otolyeiov givar n dvadtkn 1 Aoyapdukn aviyvevorn. To cvuforo (identifier) S

TPOG OVixVeELON GVYKpiveTal He TO pecaio otoyeio otnv Béon (n+1)/2. Av 10



otoyyeio avtd dev elvar to S, wpémel va YaEovpe €lTe 6TO GUVOAO TOV GTOLYEI®V
mov Bpiokovtar otig Béoeic 1 émg (n+1)/2-1 gite ota (n+1)/2+1 émg n, avéroya pe
To av T0 S givol pkpoTEPO 1 HEYAADTEPO OO TO. GLYKPOuEve otoryeio. H
dwdikacio emavarapfavetol avadpoutkd. Mo Kot 6€ kKaOe otddto o aplBuds Tomv
otoyeiov mov pmopetl va mePEYovy 0 S vodimhactdleTal, 0 pEYeTog apliuoc
ovykpicewv gival:
1+[logyn]
Av n=2 ypewldpoote to TOAD 2 cvykpioels, av n=4, 3 av n=8, 4. Av n=128

uébodog yperaletar to Tord 8 cuyKkpicelg v N Tponyody

KaTé PéEGo 0po 64 [n/2] cuykpicelc.

Tov O0po ovUPoro €d® €VVOOL 0 TOV YOPOKTHP®Y TOV
ovOHOTOG oG HeTaPAntng, W NG OVOUOTIGUEVNG

TPOYPOUUUATICTIKNG OVTOTNTOG. Ceton pe "keppotiopd"

TN a Ntk 1 Aoy mpdén pe 1o
: lgw OmAT] CLVAPTNOY KEPUATICUOD

PAGTOGT TOV TPADTOV YOPUKTIPA TOL

onapaoTacn Tov yopoktnpa A etvar 11000001, to
patiopd oty devbovvon 11000001 (cl). H mpmt
oevovvon Tov T OV KOUTALOVLE KATO TNV aviXveLoT Yo TO0 oTolElo pe
nepteyopevo ABE etvar 1 11000001, To Zynua 5.3 emeEnyel avtd yio To ovOpoToL

(identifiers) ABE, B xou I.

Eo@' 6c0v d00 ovopata dev kdvouv Keppatiopd oty idia dievbvvon (otov id1o
delktn) 10 KOOGTOG NG aviyvevong eivor pOvo 10 KOGTOG NG TPAENg Tov
keppatiopov. Ipofinuata dnovpyovvian 6tav 000 cOuPpora keppatilovv oTov
010 deiktn. Tote &xovue odyrpovon. Ipoeavmng povo éva cduforo umopei va
tomoBetnBel og KABe BEom ToL Tivako, ETOUEVOC TPETEL Vo PPOVLLE KATOW0 GAAN

0éom yia o devtepo cvuPoro. Mia koAl cuvdptnon kepuatiopov (hash function)



TPEMEL VO ATADVEL OUOLOLOPPOL TIG VITOAOYILOUEVEG d1EVBVVOELG KOTA UKOC TOL
mivaka OGTE Ol GLYKPOVGELS va glval omdvies. H cuvéptnon kepuaticpuov mov
MEPLYPAPTNKE TOPATOV®, EIVOL TPOPOVAOG KOKT, O10TL OAo. Ta GVUPOAC 7OV

apyilovv pe 1o 1010 YPALLO KAVOLV KEPUATIOUO GTNV 1010 dtevbuvon.

>opporo Avadwn tapdotacn  Iivakog Xopforov
(identifier)  IIodtov Yopaktipa

0éom 0

ABE 1100000 e »f eégn 11000001

!

B 1100001 - eégn 11000010

I 1100100 -

0éon 11001001

é%i@é«m N

Zyua 5.3 Keppotiopog dievfbveewmv e BAcn ToV Tp®TO YOpaKTPa

TOL OVOLLOTOG.

fo Pq.
%ﬂ'vyl(povcm ovykpivovpe pe to h+Py (modulo N) y
KAmO10 aKEPL 0 ovveyiletar péypt mov kamowo Béon h+P; (modulo N)
gtvar kevr|, mepéyel o S, M elvan kar maAr n Béon h(P;j=0). v teAevtaia
TEPITTOON CTOUOTANE TNV dtadikacio yioti o wivakag ival yeudtog.

‘Etol, av i ovykpovoelg £xovv cupfel, n i+l oOykpion Ba givar oty 6éom
h;{=h+P; (modulo N). Ot tpég P; Oo mpémer va SwAéyovion €tol @otE, O
avapevopevog aptBpog ocvykpicewv E (tov avaeépape oty evotnrta 5.3), givan
pKpOG Kol Vo, KOADTTOVTIOL OGOV TO dLVATOV TTEPICCOTEPO, GTOLYEID TOV TIVOKOL.

2y wavikn wepintoon o Pj o npénet va kaivmrovy tov aképatovg 0,1,2,..., N-

1. Awdpopeg pébodot mpoodiopiopod tov Pj Ba cuintnBolv mapakdtm.



Na Bupicovue €d® 0Tl 0 TIVOKAG aPYIKA TEPLEYEL TYLEC Ol OTOIEC OEV UTOPOVY
vo. dNA®VOLV KAmolo GVUPOAD, OOTE Ol Kevég Bécelg va dtokpivovtol omd Tig
YEUATEG.

O ypappikdg eravaxeppotiopds (Linear Rehash) etvar n maAidtepn puébodog

EMOVOKEPUATIGHOV Kot £yKerTot oto va tapovpe P1=1, Pr=2, P3=3, k.A.7. 'Etot o1

ovykpioelg yivovral pe drodoyikéc BEoerc.

Apaotnpotnra 1/ Keg. 5
Ag vroBécovpe 6t1 Ta cOpPora S1 ko S2 keppotifovrol Kot £166y0vVTIoL OTIg

0éoeic 2 kar 4 avtiotorya. 'Eotm tdpa 0TL T0 cvufoio S3 c kepuotiCeton on

Béom 2. Adyw g obykpovong Ba amobdnkevtel otV 3. 'Eoto télog 611 Ko
OTOVTNGETE KAl QUOIKA TPty dtoPdoete TV

[Mopatnpodpe 611 Ba veapEovv 3 ov
TEMKA amobnkevtel otnv 51 BEom mov elvar k

Amo 10 Tapaderyua Qoivetol

etvan xaAvtepn amd ™ dvadikn aviyvevon. I'a éva mivaxa 1024 Béoemv pe 512
vepdtes (50%) m dvadikn aviyvevon ypewdleton 9 pe 10 ovykpicelg eved o
YPOUUIKOG ETAVAKEPLOTICUOG LOVO 1.5.

Ext6g amd tov ypoppikd enmavakeppaticpd £xovv mpotabel kot ypnoiporoinet
Kol OAAEG LOPPEG EMAVOKEPUOTIOHOD OMWG O YELOO-TVYOIOG EMOVOKEPLATIOUOG
k.0 (Umopeic yio mapddetypo va svpufovievdeic to [4]).

5.4.2 AAYXIAQTOX KEPMATIXMOX

H pébodog tov aAvcdmtod KepUaTiopoD ypnoiomolet ta eENG:
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1. "Eva wivaxa kepuatiopov (hash table) tov onoiov Ta oToryEio KaiovvTal
buckets kot tov omoimv 1 apyk) Tun eivor 0.

2. Tov mwivaxa cupformv mov givorl apyikd ade106.

3. 'Eva dgiktn POINTFREE mov deiyvel v tpéyovca televtaio BEon Tov
mivaxo cOUPOA®V Kot TOV apyiKa deiyvel oty Béon Tpv amd TV apyn Tov

Tivoka.

Eni m\éov o mivaxog cupformv €xel Kot pia okOun otqAn mov kaAgitol chain
(aAvoida) kot g omoiog ta otoyeia sivor 0 1| mepiEyovv v devBuvon evog

dAhov otoryeiov Tov mivaka cvpPormv. Etor n apywkn

otaon elval 6mmg
delyvetar S10ypapILOTIKG 6TO Zynua 5.4. @ﬁ
Hash Tahle BEuckets TTiwomoc Eup,ﬁn?mq%{

e

ARG WALUE

-y

oo | o] a

vPadec - Béoeic) tov hash Table.

1yelo tov Ilivaxa cvpfoimv to omoio

Ag vmoBéocovpe TOpo OTL €rovue €va KeVO Tivako oLUBOA®V Kol OTL TO
ovuporo S1 mpokerton va eloaybel otov mivaka. Eoto o611 M cvvdptnon
keppatiopov (hash function) mapdyel v d1evBvvon 4 tov hash Table (bucket 4)
n onoia givor 0.

Kévovpe ta g€ng:

1. IIpocBétovpe 1 oto POINTFREE

2. Ewdyovpe (S1, tiuf, 0) omv 0Béom tov mivoko cvpPorwv mov Ogiyvel o
POINTFREE.

3. Bé&Covpe v tun tov POINTFREE o610 bucket 4.




O wivakag yiveton mg e&ng:

Hash Table Buckets Tliwaxac Zupfdion
e VALTTE  CHAIH
1] o 51 o
2
FOINTFEEE

Il o

4

b 0

S1

Zyfpa 5.5 H gkoévo tov mivoko HETd TNV E160Y0Y1) R,

E¢' 6cov ocOupora xepuatifovioar oe diapop % Hvoelg, €l0dyovTat

onm¢ mopondvew. ‘Etol, av eodyovps 100 © 1 S4 1o omoia

icrmxa 0 TVoK

AN
W

Hash Table Buckets [Mivaxag Zupuformv

kepuatilovtar otig devbvvoelg 1,3 kot 6 eppaviCetat
&

OmmG 6TO Zynua 5.6.

ARG VALUE CHAIN eﬁ%@‘ﬁ
1 ——» g o [

S2

0
S3 0 POINTFREE
S4 0

Vo, TOV TTivoko, HETd v eloayoyn Tomv S2, S3, S4
Ba ewoaybel xkou 1o omoio keppotileTar otn Béom 6 1

omola oM xp ymmbnke. Topa yivetanr yprion tov deikt CHAIN o6mnwg

Hash Table Buckets TTivoos Bupfoios
ARG VALUE CHAIH

1 51 0

> 0 L YA ]
<3 o FOINTFEEE

= || ot ) =
53 0 4——|

[
[ ]

L= T S R <N
=]




Zymua 5.7 H ewcdva tov mtivako petd v eicaywyn tov S5
Aocknon avtoagoroynong 2 / Keo. 5
Yvveyilovtog v mponyoduevn dadikacio g vrofécovpe 6Tt akoAovBovv ta
ovupora S6, S7, S8 ta omoin éotw OTL KeppatiCovion otig Oéceic 4, 3 kol 3
avtiotorya. Mmopeite va ddoete TNV €KV TOL Tivaka Onwg Ba dropopembet

LETA TNV EI0O0Y®YN OVTOV TOV GLUPOA®V;

Hopaoerypa 5/ Keg. 5

O mopokdTo® YELIOKMOIIKOG TEPTYPAPEL [0 POVLTIV olo aviyvevel tov

mivaka yo kédmoto cOuporo S kol 1o €16AyEL GTOV EPOCOV OEV LIAPYEL

Nnon. P1 ko P2 glvan mpocwpvég petafintég deikt ol 10, GUVAPTNON

12

START: P1:=HASH(S) + ADI
P2:=CONTENTS (P1);
LOOP: IF P2=
THEN
BEGIN;POINTFREF
P2:=POINTF ;
P2.ARG:=S; ~v

P2:=CONTENTS (P1)
GO TO LOOP
END

Av 1 YAOGGO TPOYPAUUATIOUOD (VAOTTOINGTG) EMTPEMEL OLVAUKT EKYDPNON
YDPOL, TOTE GE TEPIMTMOOT TOV YEUGEL 0 Tivakog cVUPOAV pmopel vo, avénbei o

XOPOG TOL.

5.4.3 LYNAPTHXEIX KEPMATIEMOY (HASH FUNCTIONS)
Av 1 TopAUETPOG S TOV TPOKELTAL VO KEPUOTIOTEL £YEL WNKOG TEPIGGOTEPO ATO
pa AéEn voloyiotn, To TpdTo Prina g hash function givon n onpovpyia evog S'

g Aééng amd to S. To S' cuvnBwg vroroyileton elte TpocOétovtag Oheg TIg



Aé€elg Tov S eite ypnowonowdvtag o amokAelotikd (Exclusive) OR. To devtepo
Ppo etvar o vworoyopds tov TeEAKOV dgiktn and to S'. Ymapyovv didpopot

TPOTOL Y10 VA YiVEL 0VTO:

1. ToMoamhacioce To S' pe Tov €0Td TOL KO XpNoLoToince ta pecaio n bits
cov keppatiopd (av o mivakag xel 2" otoryeia). Ta pecoio n bits eEaptdvra
and 6io ta bits Tov S'.

2. Xpnowonoinoe kdmola Aoyikn Tpdln, 6mws XOR, ce opiopéva KOpUPATIoL TOL
S'.

3. Av o mivokag €xel pikog 2", ydpioe 1o S' og KoupdTio % n bits ko

pdchecé ta. Xpnoponoinoe ta de&lotepa n bits T Gpoidpatog.

ctouyeio.

To mapakdTm (o) delyvel tov mivaxa pe éva otoryeio v o cOUPforo
(identifier) G. 'Ecto t@po 61t T0 ovuforo D mpoxetton va mpocotebel. Mo ko
D<G 7o oynua (B) deiyxver tov mivaka. Av katomyv gcayfel 1o coppforo M o
mivakag yivetalr onwg oto oynue (y). Téhog, éotm OTL €lodyovion o, cOUPoia

E,A,B, kot F. O wivaxag Ba dStoapopembet dnwg paivetor oto oynuata (8) xat (€).
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o Gy [y (5
= G = /G\
D D LA D\ LA
/G\ )
I rA
2 E Lz)
. .
B F

ue kdbe otoryeio.

O opBudéc TV GLYKPICEDV TOV xpsfﬁ

kot procedures. Kabe tétotog identifier

0 otoyeio Tov mivaka cvuBorwv. Apyilovue

oV ypNon evos er ovviotatal oto va yaEovue Tpmto 6to TpEYov block

(6mov o identifier gpnoonoeitar), katomv oto nepiPdAiiov block kA péxpic
o0tov evpebel. Mo tétowa aviyvevon umopel va viomonbel av kpatdue OAa ta
oTolyelo Tov mivoka mov gvupickovtal 6to 1010 block oe cuveyxduevn meployn,
xpnoyonolwvtag pio, block list.

IIpog otiypn pmopodpe vo vrobécovpe O6TL Ta 6TOYElD TOL VoK Yo KGO
block dev etvan ta&vopunpéva. To otoryeio i g block list Tepiéyetl Tov apdpod tov

block mov mepipdAdrer o block i (SURRNO), to tAn00g TV otoyyginv (Tomkdv

ovopdtov tov block i) tov mivaka ywr to block i (NOENT), kot éva dgiktn

14



(POINT) ot 6éon tov otoryeiov owt®v otov Tivako cuuPorwv. 'Etol kdbe

ototyxeio Tov block list etvan pa tp1éda (SURRNO, NOENT, POINT).

Hopdderypa 6 / Keo. S

Ag mdpovpe Yo TOPASELY O TO TOPUKAT® KOUUATL KOOTKO,

15

BEGIN REAL a,b,c.d;
BEGIN REAL e.f;
LI:
END;
BEGIN REAL g,h;
L2:BEGIN REAL a;

END;
L3:
END;
END;

210 Zynuo 5.8 deiyveton n doun TV WV, EVO

o &%%XSIG TV

o Tov TTivoka GLUPBOAMV

—

070 Zynpa. 5.9 detyvovtal To TEPLEYOUEVO. TNG

petd to kAgioo 6Awv TV block

v blocks ka1 1 epférea Tov ovopdTov

= L= Syuhol Table
SUERLD  HOENT  POINT
1 0 4 e, £, L1
2 1 3 a
g 1 4 £ b, LZ, Lz
4 3 1 a, bood

Syua 5.9 Ewova g block list xor tov mivoka cvuformv petd to

KAgioo 6Awv Tov blocks.



5.6.1 ANOII'MA KAI KAEIXIMO TQN BLOCKS

Ta blocks Tov mivaka couformv oto Zynua 5.9 sueoavifovtor pe v oepd. 2,
4, 3, 1. Avt glvar n oe1pd Katd v onoia ékietcav To blocks (n oepd eppdviong
tov ENDS oto npdypappa). Avtd vrayopeveton amd Ty avaykn To. 6Totyelo Tov
kd0e block va gival cuveydpeva.

Mo vo YAOTOGOoVHE TO YTIGIHO TOV TIVAK®OV YPNCUYLOTOIOVUE TOV YMPO GTO

TéA0g ToL Tivoka cuuPorwv cov otoifa. H otoifa ovtiy S(N), S(N-1), ... Oa

mePEXEL Oha T otoryeia ywo kKaBe block Tov omoiov to "begin" £xel cuvavinOel

B,
KOTA TNV SLAPKELN TNG GLVTOKTIKNG OVAALOTG OAAA T oiov 10 "end" dev &yel
ocvvavtnOei axoun. Otav ordxAnpo 1o block £xst

i, \,

LETOKLYOOVTOL GTNV OPYT] TOV TTiVOKOL.

Ag Bewpnrioovpe 0TL 1| cVVTAEN EVOG blgﬁ

16

(1) <block> — <blockbegin><decllist>;<statl

(2) <blockbegin> — BEGIN

1), ... ypnowomnoteital cav otoifa. To otoryeio TeEAK

¢ 0éoeig S(1), S(2), ...

Mota tov blocks tng omoiog kéBe otoyeio €xel Tpia
nedio: SURRNO, NOENT «at POINT.

e CURRBL O 1péyov apBuog tov block, apyika 0.

e LASTBL O peyaidtepog apBuodg block, apyuca O.

e TOPEL Agiktng 010 Kopvaio ctotyeio g otoifac, apytkd N+1.

e LASTEL Aeikmg tov tehevtaiov otoryeiov tov Ilivaxa cvuBdriwmv

(amod Vv apyn tov mivaka), apykd 0.
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Hoapdoerypo 7 / Keo. S

[Mopakdto deiyvovpe "otydtoma" oe dVO SPOPETIKA onueia omd TNV
aViVELOT) TOV TPOYPALLOTOG TOV TOPAdELYLOTOG 6 oTo onpeio TV emypapov L1

kot L2.

[Tivaxog oto L1

<«— LASTEL  TOPEL_____ Ll ,fe,d,cb,a

Block List
0 4
1 3

CURRBL =2
LASTBL =2

Mivaxoe om L2

CUEEEL-=2
LAsTRL=3

Apastnprotnra 2 / Keg.5

I'vopilete 6011 M odvtaén evog block gival avth Tov TEPYPAPETAL OO TOVG
kavoveg (1) ko (2). EmmAéov cog €xel 600l ) dopun ko o1 petafAntég Tov mivoka,
ovuPorwv (6mwg mEPLYpAETNKAY TApamdvm). Mropeite va ypdwyete £va Koppdrt
yeLdoKMdKa (dpdon) LEG® TOV 0moiov Vo, LAOTOIEITOL 1] S10d1KAGTN AVOTYIOTOG
evoc véov block atnv block list; TIpooradriote ympic va kortdéete v amdvrnon

oL Olvetal oTn GUVEXELQ.



O k®d1Kag 0 omoiog Ba vAoTOlEl TO Avoryua, dnAadT TV dnuovpyia, evog vEou
block 6o extehecBei amd éva bottom up GLVIOKTIKO OVOALTH OTOV OVTOG
avayvopicet o BEGIN omv kopven g otoifag kot 10 “peudoel” oto

<blockbegin>. 10 cuvtakTiKO avoAvtn €xel 600el o KOovovag Kal 1 Opdon og

ekng: ’<blockbegin> — BEGIN { kddkag g dpdiong }|

Epeic yvopilovpe 011 To amotéhespo Tng Opaong Tpemel va. ivar va Tpochécet
éva otoryeio oto block list Ko vo KAVEL TO GTOLEIO AVTO VO OVOPEPETUL GOV TO
tpéyov block. 'Etotl Aappdvovtag vwoyn v dour Tov mivako Kot Tig LeTAPANTEG

OV oG 000N KAV YPAPOVUE TNV TOPOKAT® OpAcT.

{ .
/* abEnoe katd éva Tov péytoto apfud block LAS%

LASTBL = LASTBL+1;
/* Bére ot Béon LASTBL tov block list pia
nepPdirov block (SURRNO), oto mAnbo
Ko T Béom Tov mivaka mov Ba Ppickovt
B(LASTBL) := (CURRBL, 0, TOPEL);
/* kéve 1o block avtd Tpéyov /*
CURRBL :=LASTBL;

}

0%*& IOV no’% 1GTOLYOVV GTO

To xheiowo egvog b Oel iyl pe o dvorypa, 6tav o

18

<block> —> <bloc (8paon

KAgloipaTo

avoryv

<blockb

70 0omoio K € <block>. Tote Oa ekteléoel kol Tov kKddKa {dpdon

KAewsipatog).
Aocxknon avtoagloroynong 4 / Keo. 5

[IpoordOnoe va ypayelg Tov WYeLOOKMOIKA 7OV OvTIoTOLEl otn {dpdon
KAeloipatog}) evog block. Zov Bupilom 6TL TPEMEL VO LETUKIVIGELS TIG METAPANTESG
tov 1péyovtog (CURRBL) block amd 10 téhog tng otoifag (deiyvetonr and tov
deiktn TOPEL), otig povipeg 0éceic toug oty apyn g otoifog (deiyveral amod
tov dgiktn LASTEL). Mnv &egxdoelg 610 1€h0g va Kavelg to mepifariov block,

tov block mov ékheice, Tpéyov block.



5.6.2 EIXAI'QI'H KAI ANIXNEYXH

H sioayomy evog identifier yiveror uévo oto tpéyov block kot cuvictoton oty
npdchecn tov 610 Kopveaio block Tov mivaka cupPorwv (EpOcOV dev LVIAPYEL
NnoM ekel) Kot v ovénomn katd Eva tov apBpov Tov petapfintodv tov block
avToV.

Aocknon avtoaloroynong S/ Keo. 5

I'paye yevdokddika yia TV vAoToiNoT TG povtivag elcaymyng £vog identifier

oto Tp€yov block Tov mivaka cuuformv.

ovTal Ovo povTiveg.

I v aviyveven (look up) tov nivaka copforov yp:
M yuo vo yaéel oto tpéyov block povo kot o yu a&el oTo TPEYOV OALA
kot oto mepiaiiovta blocks. H mpdn pouri\%

OVOALTH OTO TAGio TNG avixvevong LEGH Gft %wtmég EVT Hovo, evo M

5.6.3 KEPMATIXMOZX AIE I AOMH BLOCK

} p o .
Otav  ypnowomoteiton Keppot ev eglvan €dkoAn n

210 KEPAAOLO LEAETICOUE TO TEPLEYOUEVO. KOl TPOTOVS OPYAVMOOTG TOV
Tivoka, GquéMJV. Meletioape TaSVOUNUEVOLS Kol U TaEIVOUNUEVOLS TTIVAKEG,
TOV KEPUOTIGUO O1EVBVVoEDY, ooV Vo SLOPOPETIKO TPOTO TPOCTEANCT|G TMV
otoyyelov Tov mivokoa. Axoun peietnoope v péBodo TOL  AAVGIOWTOV
KEPUOUTIOUOD Kol OlAPOPEC UOPPEG CLVOPTNOEMY KEPUOATIOUOD Kol Eidape
OUVTOMO TNV JEVOPIKN Hopen TV Tvakwv. Eniong peietioape v opydvmon
Kol TPOOTEANOT TIVAK®V Y10 YADSGEG pe dopég block, €ldape g propovpe va
avoitovpe kot va kKAgioovpe éva block, mmg va elodyovpe €vo dvoud GToV TivoKa

ovuporwv. Téhog onueidoape OTL TPETEL VO GUVOLAGOLUE TOV OpPlOUd TOV

19
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nepfarlovtog block pe 1o dvoua mov BEAovUE Vo EIGAYOVE GTOV Tivako OTOV

YXPNOUOTOIOVUE KEPUATIOUO dleLBHVGEWDV.

AITANTHXEIX AXKHXEQN AYTOAEIOAOI'HXHX
Anavtnon doxknong 1/ Keg. 5
1. o oamhég petaPfAntéc o mivakag ovuPorov mpémel vo  meptlappdvel

TOVAAYIOTOV TIC EENG TANPOPOPIEG

e TOMOG NG puetafAntig (real, boolean, label, k.A.7.)

e poppn (omAn petaPiney, array, record, K.A. 7.
o axpifela, urog

e J1e00vvoT KATd TOV YPOVO EKTEAEST)

2. Ta procedures o mivokag cupPorwmv : AG16TOV TIG

e&Ng TAnpoeopieg

e civon external oto TpodYp

H ewdva tov oL LETA TNV e160ywyn TV cvuPorwnv S6, S7, S8 ta omoia

ot xeppatifovron o115 Boeic 4, 3 kon 3 avtiotorya givol g €ENG
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Hash Table Ewckets ITvamac Zup fofuoms
ARG VALTE CHAIH

1 - 51 - -
2| o |—) 52 )
4 L — 54 -
3 o 53 ] :I
=) - SG o [

57 -

=8 s

Av 1o korheepeg unpdBo cov. IIpoywpdg ToAD 1

Av dev KaTAQEPES VO PTIAENG TNV TAPOTAV

‘Eva tpito otrypdtumo oto onp
To €ENg

: .,]ll,g,li_,ﬂl,hl,&

CUEEEL=3
LASTEL=4

BAémovpe o6t ta blocks 2 kot 4 €yovv Mo KAeioel KoL Ol OVTIGTOLYEG
petaPAntég €govv petapepbel amd v Kopven TG oToifag OTIg TEMKEG TOLG
0éoelg oto aploTEPOd HEPOC TOL Tivake cvuPoimv. Avtifeta ta blocks 1 kot 3

TOPAUEVOVY AVOIKTA.



Av n amdvtnon cov dev givar 1o pe TV TopaTave TPETel va, SavadiaPacelg
v avtioToyr evotnTo Kot va Eovampoonadnoelg. My eTyelpfoElg TNV EXOUEV
doxnon av dev ACELG TPOTA QVTH.

Amavtnon doknong avtoasroroynong 4 / Keg. 5
O yeudoKMOKAG TOV OVTIOTOLXEL 0T {Opdon KAelsipatog} evog block givat wg

eéne.

/* BaAe Tov deiktn va delyvel oy apyn TS TEMKNG Béonc TV ovoudtov */
B(CURRBL).POINT:= LASTEL+I,;

/* petoxivnoe Ta ovopaTo 0TV TEAMKN Tovg BEon ™/

/* uetoxkwveic toco. > B(CURRBL).NOENT ovopoto av

FOR i :=1 STEP 1 UNTIL B(CURRBL).NOENT DO
BEGIN LASTEL := LASTEL+1; '
S(LASTEL) := S(TOPEL);
TOPEL := TOPEL+1
END; /* petoxivnon olokAnpdbnke */

/* Kéave topa to mepipdrrov block tpéyos
CURRBL := B(CURRBL).SURRNO

07O TPEYOV TOV TiveKa GVUPOA®V.

/* Apyn povutiva ®YNG OVOLOTOC GTOV Tivaka cLUBOA®Y */
/* voBéTm 6TL To BVopa Tov Ba elcaybel oTov Tivaka cupPorwv Ppioketorl otV
ocoa1pikn petofint) NAME*/

/* Balw 10 NAME o1tnv kopoen| g otoifog otnv 8éon TOPEL-1 */

/* Kavovika mpénetl dm va kKdve Kot ELeyyo vepyeilong g otoifag. To aprve
OULMC VO TO KAVELG ECV */

TOPEL := TOPEL - 1;

S(TOPEL) := NAME;

/* av&dvo katd 1 to TAnbog Tov ovopdtwy tov block */

B(CURRBL).NOENT := NOENT +1;
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/* kv tov deiktn POINT va deiyvel otnv Kopven g otoifag */
B(CURRBL).POINT := TOPEL;

/* T€h0G pOVTIVOG EIGOYMYNG OVOLITOG GTOV TTIvaKe CUUPOAWY */

Av 0 K®OIKAC 6OV glval oav TNG ATAVINONG TOTE UTPAPO GOV, TPOYMPAS TOAD
KoAG. Av &xelg kdvel Kol ELeyyo vepyeiMong, TOTE 1 AmAVINGY GOV EKTOC OO
omoTtn gtvon Ko TAPNS. Av OxL, TOTE KAVE Kol EAEYYO LVILEPYEIALONG, eivo amAdc.

Av 0 k®OIKAC Gov dgv gival OMMG OTNV AMAVINGY, TOTE, UEAETNGE TNV

amAavINon Kot EoVAdoKiOoE.

T,
[opampnoe 6tL otV TOpoTdve povtiva Aeimel KTt Pacikd: dev Kavm EAEYYO

OTOV TIVOKO TPEMEL 1 POVLTIVOL LOL VO gV, (N ( avtd Kol va

mOovOe oLVTOKTIKO AGBOC (moAlomAn SN ' . STaOnce va

Eavaypayelg Tnv poutiva Kot GDQ%%%GS ™ Aon 60 ToV Kafnyntr Gov.



