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Ke@dAaio

Ag1ITOUpPYIKG ZUuCTAMATA -
Aigpyaoieg

2KOTTOG TOU KEPaAdiou autou eival va mapouaidoel Ta AEIToUpyIKG 2uoThuara, Kai va meplypayer Tic
M0 BACIKES OVTOTNTES TOU AEITOUPYIKOU SUCTAUATOC, TIC OIEPYATIES.

Otav oAokAnpwaoeig To kKe@AaAaio autd, Ba PTTopEic:
¢ Na g€nyeig 11 eival AeitoupyikO ZUcTnpa Kal TTOIEG €ival oI apuodIOTNTEG TOU.
+ Na mepiypdoeig To poAo TG diepyaaciag o€ Eva Agiroupyikd ZUoTnua.

+ Na opiCeig To TTPOBANUA TOU KPIGIMOU THAPATOG KAI VA TIPOTEIVEIG TPOTTOUG yia T AUon Tou.

7.1 Aermoupyikd SuoThpara
7.2 Aiepyaoieg kal EAa@pég Aigpyaaieg

7.3 Ameédvion Aigpyaoiiv

MaOiuparta

7.4 Kpioa TuRuata Kol AuoIBaioc ATTOKAEIOUOC

7.5 Znuarogopeic
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O1 Aigpyaoieg oTa AeIToupyikd ZucTAPOTA Mé&6nua 7.1

2KOTTOS TOU uabnuarog autou givai va opioel ta Asitoupyikd 2uaornuara, va ZKOTT6Gg TOU
TTAPOUCIACEl THV I0TOPIa TOUS Kal va TTEpIypdwel n Bacikh Tous dour]. HaBnpaTog

Orav oAokAnpwoeig 1o pdbnua autd, Ba umopeic:

& Na gényeic 1 gival Aeiroupyiké 2uoTnua

¢ Na amrapiBucic 1ic SIAPOPES KATNYOPIES NEITOUPYIKWV SUCTNUATWY TTOU EXOUV Ti 8a padeig;
gupaviorei

¢ Na mepiypdapeic 1n Baoikn doun evog AeiroupyikoU ZuaThuarog

O1wg yvwpiloupe, KABE UTTOAOYIOTIKO cUOTNUa atroTeAgiTal (a) atrd éva oUvoAo KME

ouokeuwy, (6TTwg N Kevrpikry Movdada Eteéepyaoiag - KME / CPU, o1 povdadeg Mvfiun
a1TOBAKEUONG OTTWG PAVYNTIKOI KAl OTITIKOI OiTKOI, O EKTUTTWTEG, TO YAiké AioKkor
TT)\r]KTpO)\O’VIO KATT), OI OTTOiEG ovoulaiowm UAIKO’ TOU YrohoyioTIKG

utroAoyioTh (hardware), kai (8) a1ré 10 Aoyiouiké (software) 10 GUoTHUA

otroio atroteAeital atrd 10 Agitoupyikd 2UoTnua Kal Ta QZ:TJ‘T’UP;!M
mpoypdauuara gapuoyns. Ta TTpoypauuaTa epapuoyng ypdeovtal amo AoyiopIké mf

TOUG XPrOTEG-TTPOYPAUMATIOTES KAl BiVOUV EVIOAEG GTOV UTTOAOYICTH] YIO TO Eg:gsg;"!]’;’“’

TTWG Ba XPNOIMOTTOINCEI TIG CUOKEUEG YIa TNV EKTEAECT BIAPOPWY SIOBIKACIWY TTOU
ouvdEovTal e TO UTTOAOYIOTIKO GUCTNA.

To Agtrtovpyikd Zvotnua (AX) etvar Eva GOVOAO TPOYPOUULATOV TOV
Aertovpyel ¢ GHVOEGLOG OVALEGO GTA TTPOYPALLLOTA TOL YPNOTN KOl TO
VA6 kot kaBopiletl Tov TPOTO AEITOVPYING TOV VTOAOYIGTIKOD GUGTHUOTOG,
eAEYYOVTOG Kot cuVTOVILOVTOG TN ¥P1oN TOV HOVAS®MY TOL OO TO. S1APOoPOL
TPOYPALLOATO EPAPLOYNG TOV YPTOTOV.

Av @avTacTOUUE TOV UTTOAOYIOTH WG £va TAgi e TOUG XPAOTEG Kal Ta
TIPOYPAUMATA TOUG va atroTeAOUV TOUg eTTIRATEG, TOTE TO AZ TTailel TO
POAO Tou 0dnyoU, XWpIg TN GUVEXK TTAPOUCIa Tou oTToiou To Tagi ival
dxpnoTo

O1 gT6x01 €EVOG AZ gival;

1. H d1euk6Auvon Twv XpnoTwyV. Ta AZ UTTapxouv €TTEION KAVOUV TTIO EUKOAN TN
XPAON TWV UTTOAOYICTIKWY GUOTNUATWY Kail divouv Tn duvaTtdTNTa 0€ avOpwIToug
ME MIKPEG YVWOEIG YUPW OTTO TOUG UTTOAOYIOTEG VO EKTEAETOUV TTOAUTTAOKEG
EPYAoicq.
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2. H dieuk6Auvon Twv TpoypauHaTIOTWV. XWwpig AX KABe TTPOYpaUUa ETTPETTE
TT.X. VO EAEYXEI TAKTIKA TO TTANKTPOAAQYIO yia £i0080 aTrd TO XProTh, VA yVWpIlEl TIG
AKPIBEIG EVTOAEG TTOU TTPETTEI VA OTEIAEI OTOV EKTUTTWTI YIA VA TUTTWOEI KATI A va
OpPYQavWVEl JOVO TOU TO XWPO aTToBrKeUONG TwV deSOUEVWV TOU O€ £va OKANPO
dioko.

3. H amodorTikn AsiToupyia Tou UTTOAOYIOTIKOU GUOTAHATOG, OnAadr n 600 10
duvaTtdv KaAUTEPN XPNOIYOTTOINON TOU UAIKOU, WOTE VO KATAVEUETAI KAAUTEPO TO
UTTOAOYIOTIKG opTio. To AX S100£TEl TN «YEVIKN €IKOVA» OAWV TWV TTPOYPAUUATWY
TTOU TTPETTEl VA EKTEAEGTOUV, OAWV TWV XPNOTWV TOU UTTOAOYIOTIKOU CUGTHUATOG
KOl TWV AVOYKWVY TOUG: £T01, UTTOPE va puBpioel KaAUTepA TTOTE KAl TTOIN
TTPOYPAPUATO Ba EKTEAECTOUV KATT.

O poAog Tou AZ pTTOpEl Va TTEPIYPAPET JE PIa TTAPOOiweon aTrd TV
KaBnuepivr) Cwr, N oTToia Ba XPNCIUOTIOIEITAI OTN CUVEXEIA, OTTOU
XpPeIaeTal, yia Tn diEukpivion dIa@opwyV evvoiwy. AG TTAPOUOIWOOUNE

MeAGmg -~ , Fi_?j”d: Aoitrév éva Uﬂ(’))\OVIOTIK(’) ouoTtnua |J€, éva ’ ’
| = {axapoTrAaoTeio TO OTTOI0 TTAPAOKEUAlEl YAUKA KaTd

TTapayyelia Kal cUp@wva Pe TIg odnyieg Tou divouv ol
meAdTEG. O UTTAAANAOG Tou {axapoTrAaoTeiou TTaidel TO
poAo Tng KevtpikAg Movdadag Etreéepyaoiag (KME,
CPU), ka1 Ta okeln Tou gival o1 UTTGAOITTEG CUOKEUEG
TOU UTTOAOYIOTIKOU cuoTAuartog. O1 odnyieg yia Tnv
TTAPACKEUR TWV YAUKWYV gival Ta TTpoypdupaTa Kai ol
TTEAATEG €ival o1 XPAOTEG TOU UTTOAOYIOTIKOU ouoTrhpaTtog. O1 0dnyieg TTou
akoAouBei 0 UTTAAANAOG Tou CaxapoTTAACTEIOU yIa TNV £EUTTNPETNON TWV
TTEAATWV AvTIOTOIXOUV OTO AX TOU UTTOAOYIOTIKOU CUGTHUATOG.

Agitoupyikd Zuothpara Opadikig Emregepyaciag

‘Evag TpwTtog TpOTTOG ASIToupyiag Tou {axapoTTAaoTEIOU ival Ol TTEAATEG
VO AVOUEVOUV O€ JId oupd Kal Va divouv JE TN O€Ipd OTOV aXapoTTAdoTn
TIG 00NYIEG TOUG YIa TNV TTAPACKEUN TWV YAUKWYV TNG TTPOTIUNOAG TOUG.
Moévo étav oAokAnpwoei n epyacia yia Eva TTeAATN eEUTTNPETEITAI O
emopevog. Mia KaAuTepn AUon €ival va opdadoTTolouvTal TTEAATEG TTOU
BéAouv 10 i010 YAUKOS Kail va e§utTnpeToUvTal SIadOXIKA WATE va yiveTal
KaAUTEPN XPAON TWV OKEUWV.

AuTéG 0 TPOTTOG €EUTTNPETNONG AVTIOTOIXEI OTA AZ TTPWTNG YEVIAG TNG OEKAETIOG TOU
'50, Ta Agiroupyika Zuatnuara Ouadikng Emeéepyaciag (batch processing). Zt1a
OUCTAMATA QUTA O XEIPIOTAG TOU UTTOAOYIOTIKOU CUCTANATOG OPAdOTIOIOUCE TA
TTPOoypPAaUMaTa TTou UTTERAAAAV o1 XproTeS: €101 TO AZ deXOTAV MIG OUAdA OHOEIdWV
TTPOYPAUUATWY (T1.X. TTpoypauudTwy COBOL), Ta eeepyaldTav 1o €va JETA TO AAAO
(ME TN O€Ipa eP@avioews) Kal TUTTWVE Ta ATTOTEAECPATA TOug TTAAI hE TNy idia ogipd. Ta
TTPWTA QUTA AEITOUPYIKA GUCOTAMATA, TTapouaialav Ta akdAouBa Baacikd
MEIOVEKTAMATA:

¢+ YmoamaoX6Anon Twv CUOKEUWYV: 2¢ £va AX opadikAg emeepyaaiag dev ATav
duvaThA N TaUTOXPOVN EKTEAECT TTEPICCOTEPWY TOU EVOG TTPOYPAUMATWY. ‘ETTpeTTe
TTPWTA VA TEAEIWOEI Eva TTPOYPAUMA, VIO VO apXioEl N EKTEAECT TOU ETTOUEVOU
TTPOYPAUUATOG TNG OpadaAg. 'Eva TTpoypapua Opwe OV UTTOPEI VA ATTOCXOAEI
TauTéxpova OAEG TIG HOovadeg Tou HYY, o1 0TToiEG KATA CUVETTEIQ UTTOATTAGYXOAOUVTAV:
yia mapadeiyua, n KME atmraoyxoAouvtav cuviBwg o€ TTo000TO HIKPOTEPO Tou 10%.
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Edav Arav duvatd va ekteAouvTtal TTOAAG TTpoypduaTa TauTdxpova, Ba prropoloe o€
Mia dedopévn XPOVIKA OTIYUN KABE €va atrd auTd va atraoXoAEi Kal SIa@QOPETIKN)
povada. ‘ETol 6a mepIopIifdTav 0 avevepyog Xpovog KATToIwv Jovadwy Tou
UTTOAOYIOTH.

¢ To xpovIké didoTnua TTou yeGOAABEi atrd Tn OTIYUr TTOU O TTPOYPAPUATIOTAG Ba
a@AoEl OTOV UTTOAOYICTH TO TTPOYPAUUG TOU PEXPI TN OTIYMN TTou Ba TTépel Ta
armroteAéopara, ovopadetal xpovo¢ avakUkAwong (turnaround time) kai ota AZ
opadikng emeepyaaiag 1o didoTnua autd Atav TTOAU peydAo. uvhbwg Ta
ATTOTEAEOUATA TWV TTPOYPAMMATWY dev ATAV dIABECIUA, TTaPd HOVO aPoU €ixXe
oAokAnpwoei n ekTéAean 6ANg NG ouddag. ‘ETol o xpdvog avakUukAwong e€apTidoTav
atrd 10 XPOvo eKTEAEONG OAOKANPNG TNG OPAdAG, O OTToi0G PTTOPED va gival TT.X. 50 i
100 @opég peyaAUTEPOG ATTO TO XPOVO EKTEAECNG TOU CUYKEKPINEVOU TTPOYPAUMATOG.

AgiToupyikd ZuoTApata NMoAutrpoypapHaTIOHNOU

H egutnpétnon Twv mTeAatwv Tou {axapotrAacTeiou Ba Tav o ypriyopn
av o UTTGAANAoG €ixe 0dnyieg atrd Tov IBI0KTATN Tou {axapoTTAacTEioU va
TTApacKeUdlel TTEPICOOTEPA aTTO £va YAUKA TauTOoXPpOVWGS. Katd TN
OIdpKela TT.X. TOU Ynoipatog evog YAUKoU €xel Tn duvaTtéTnTa va
TTPOETOINALEI oTOV avapikTn (Migep) Eva GANO, eKUETAAAEUOUEVOG TO XPOVO
Tou. OTaV 6w oAokANpwOEi To Yoo Tou TTpwToU Ba TOV E160TTOIE
.X. €va KOu®OUVAKI va SIaKOWEl TNV TTPOETOIUACIO TOU OEUTEPOU Kal va
ouveyxioel TNV TTOPACKEUL TOU TTPWTOU YAUKOU WE TO £TTOPEVO OTASIO TNG.

AuTA TNV 1I0€a opydvwaong akoAouBouv Ta AZ delTepng yeviag (dekaeTiag '60), Ta
Nerroupyika Zuatnuara lNoAutrpoypauuariouod (multiprogramming), oTta oTToia
EMMOIWKETAI N YEIWON TOU AEPYOU XPOVOU TWV HOVADWY TOU UTTOAOYICTH KAl TOU
XPOVOU avakUKAwaNG. H diakoTr piag Aeiroupyiag (To Koudouvdaki Tou
CaxapoTtrAagTeiou) yivetal Pe Tn dnuioupyia €I8IKWY CNUATWY, TWV ONUATWY OIaKOTTAS
(interrupts), Ta otoia dlIakOTITOUV TNV TPEXOUTQ AsiToupyia Tng KME.

MoAAEG @opég To AZ TNoAuTTpOYpOUMATIONOU opileTal WG TO AZ TTOU ETTITPETTEI OE
TTEPIOCOTEPA ATTO £EVA TTPOYPAUMATA VA EiVAl «POPTWHEVAY» OTN WVAMN TOU UTTOAOYIOTH
Kal va ekTEAOUVTAI OUYXPOVWG. PUCIKG POVO Eva TTPOYPAUUA UTTOPEI VO ATTAOXOAE
avd Taoa oTiyun KABe povada- T1.x. éva TTpoypappa ekTeAeital ammd Tnv KME, éva
A@AAo diafdader atrd To dioko, éva TpiTo oTEAvEl dedouéva aTn oeiplakr) BUpa £6dou
KATT.

Mia TTOAU TTPOKTIKI) UTTNPEDIA YIa TOUG TTEAATEG TOU {aXAPOTTAACTEIOU
gival ol TNAEQWVIKES TTapayyeAieg Kal N KAT' oikov d1avoun TwV YAUKWY, Ol
OTT0iEG AVTIOTOIXOUV OTNV TNAETTECEPYaTia TTou Ba doUupe auEowS PETA.

MapdAAnAa pe Ta AZ MoAUTTPOYPAUUATICHOU aVATITUXBNKAV KOl CUOKEUEG Ol OTTOIEG
€dIvav Tn duvaToTNTa O€ TTEPIPEPEIOKA OTTWG TNAETUTTA, 0BOVEG, EKTUTTWTEG KATT. va
ETTIKOIVWVIOOUV HE £va UTTOAOYIOTH JECW TNAETTIKOIVWVIOKWY YPauuwy. ‘ETol ol
TTEPIPEPEIAKES OVADEG DEV MTAV TTAEOV ATTAPAITATO Va BpiokovTal aTov idI0 QUOIKO
XWPO Pe Tov uTToAoyIoTH. Ta AZ TTou diaxeipifovrav TEToIa UTTOAOYIOTIKA GUOTANOTA
ME «OTTOPOKPUCHEVO» TTEPIPEPEIOKEG ovoudlovTal AEITOUpPYIKG ZuaThuara
TnAemreéepyaaiag. Map’ OAa Ta TTAEOVEKTHATA TTOU TTAPEXOUV Ta AZ
MoAuTrpoypauuaTiouoU, TTapouaidlouy Kal pelovekTApaTa. ‘Eva atr’ autd ivail 1.x. ot
10 id10 TO AZ €ival TTAéov éva TTOAUTTAOKO TTpdypauua (o€ avtiBeon pe Ta AZ ouadIkng
emeepyaaiag TTou gival TTOAU atTAd), TO OTTOI0 HJE TN GEIPA TOU GTTACXOAEI TOV
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UTTOAOYIOTH O€ BAPOG TWV TTPOYPANPATWY EQAPHOYWY, Kal H&AIoTa TG00 TTI0 TTOAU,
600 110 TTOAUTTAOKO €ival.

AgiToupyikd Zuothparta Karapepiopou Xpovou
MoAAG peydAa uTTOAOYIOTIKG CUCTAUATA EEUTTNPETOUV TTOANOUG XPrOTEG, KABE £vag

Tepparikd atrd Toug oTToioug éxel 0Tn d1dBeor Tou €va TepuaTikd. O XpAOTNG TTANKTPOAOYET
RO SIEECIIC EVTOAEG OTO TEPUATIKG, HECW TOU OTToIoU SIaBIBAZOVTal Kal EKTEAOUVTAI GTO
Kal TTAnkTpoAoyiou S i pIIJ H i ) N ) )
Y10 KGO XPAROTN EVOG uTToAOYIOTIKG cUoTnua. INa va £€Kouv OAoI 01 XPOTEG TNV EVTUTTWON OTI
HeydAou uTroAoyioTh €CUTTNPETOUVTAI TTAPAAANAQ, TO UTTOAOYIOTIKO OUCTNUO KATAUEPICEI TO XPOVO TOU,

7 divovtag atrd Aiyo Kal ek TTEPITPOTTAG OTOV KaBéva.

Mia GAAN péBodog Asitoupyiag Tou fayxapoTrhacTeiou Ba ATav n
KTAUTOXPOVN» TTAPOCKEUN TWV YAUKWY, JE KATAUEPIOHO TOU XPOVOU TOU
UTTOAARAOU PETAEU TwV dIa@OpwWV CuvTaywV. KABe TTEVTE AETTTA XTUTTA
éva poAdI kal 0 LaxapoTTAdoTng SIaKATITEl TNV Epyacia Tou, BAlel oTnv
dkpn To YAUKO TTOU £QTIOXVE KOl KATATTIAVETAI PE TO ETTOUEVO OTN OEIPA.

2TA UTTOAOYIOTIKA CUCTHPATA TO POAO TOU POAOYIOU €XEI
H éva €10IKO KUKAWA, 0 xpovioTrc (timer), To oTToio o€
—_— e —i 4+ TOKTG XPOVIKG SlaoTAATA SNuIoupyEi éva onua

m ‘—1'Tp—“—'ﬂ—1’ XPOVOS  BiakoTThG. O XPOVOS XWPIZETAI O€ DIGOTAUATA SIGPKEING
T. Av UTTAPYXOUV [ TTPOYPANUATA VIO EKTEAECH, TTOU
oupBoAifovTal PE TT4,TTy,..., Ty, N TTEPIOBOG T dlalpeiTal O P XPOVIKA diaoTripaTa
T4,T2,..., Ty. O XpoVvIOTHG dnuIoupyei Eva oApa oTnv apxn KABe TTepIGBOU T, OTTOTE
apyxiCer va eguttnpeteital ammé Tnv KME 10 v-00T6 TTpdypappa. Av KATTOIO atrd autd dev
¢nTa eEuttNPETNON 1 €XEI TEAEIWOEL, N OLIPA TOU BivETAl GTO ETTOUEVO.

‘Eva AZ 1TToU opyavwvel T A&IToupyia Tou UTTOAOYIOTH KAT auTtd ToV TPOTTO OVONAdeTal
Neimoupyiké Zuotnua Karauepiouou Xpovou (time sharing).

H mrepiodog T ptropei va gival Tng TaENG Twv 3 sec: av uttoBéooupe OTI UTTAPYXOUV 6
TTPOYPAUMATA Yia EKTEAECT), OTO KaBEva (o€ KAOe TTepiodo) diatiBetal 0,5 sec, xpodvog
QPKETA PEYAAOG YIa va KAAUWEI TTOANEG POPEG OAOKANPN TNV EKTEAEDN EVOG
TTPOYPAUMATOG.

Edv KAtT0I10 TTPOYPAUUa OEV KOAUTITETAI, TTEPIMEVEI JEXPI TNV ETTOUEVN XPOVIKA
ePiodo. MepikéG @opég BERala Eva TTPOYPAPKA TTPETTEI VO EKTEAEDTEI AUECWG, XWPIG
kaBuaTépnan, emeidr n TaxuTNTa aTTOKPICHG TOU €XEI OUCIAOTIKA onuaacia. TéTe, o€
TEPITTTWOEIG ONAAdA AsIToupyiag o€ mpayuariké xpovo (real-time operation), 1o
TTPOYPAUHA £XEI TIPOTEPAIOTNTA EVAVTI TWV GAAWV Kal EEUTTNPETEITAI TTPWTO.

Asitoupyikd Zuothpara 3" kai 4" yevidg

T& TTOAG vedTepa AZ, autd Tng 37 yevide, yivetal ouvdUaouOS TWV TTAPATIAVW
pEBSOWY, yia va uttoaTnpPifouv TauTOXPOVa OJAdIKN ETTEEEPYATIa KOl KATAPEPIOUO
Xpovou. H évvoia Tng opadiKAg eTTegepyaaiag £xel oruepa dla@opoTroinBei Kal
kaBopiletal Baaikd atrd Tnv EAAEIYn aAANAeTTIOpaong HETAgU Tou XPAOTN Kal TOU
TTPOYPAUMATOG TOU.

H avamTugn véwv apxITEKTOVIKWY YIa TO UAIKO, OTTWG TT.X. TTAPAAANAWY UTTOAOYICTWY,
KATAVEUNPEVWY CUCTNPATWY KABWG Kal OIKTUWY UTTOAOYIOTWY, EBWOE TNV AQOPH yia
TNV QVATITUEN aKOPa TTIo eEEAIYHEVWYV Kal TIOAUTIAOKWV AZ, autwv NS 47 yevide. Z1a
AZ auTd YiveTal TIPAYMATIKA TAUTOXPOVN EKTEAEGN TTOAAWYV TTPOYPANPATWY, a@oU KABE
EMECEPYATTAG MTTOPEI VO AoXOAEITaI e Eva SIOQPOPETIKO TTPOYPAUMA.
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Ta cuoTAPOTA TTOAUETTEEEPYAOTWY AVTIOTOIXOUV OTNV UTTAPEN TTOAAWV
{axapoTTAaoTWYV TToU PolpdfovTal Ta idia OKeUN® TA KATAVEUNPEVA
OUOTAUATA AVTIOTOIXOUV 0€ TTOAAOUG UTTAAAAAOUG, KaBéva pe Ta SIKA ToU
oKeln Kal TEAOG Ta SikTua UTTOAOYIOTWV gival avTioToixa Pe pia ahuaida
ouvepyalopévwy CaxapoTTAAOTEIWV.

2710 UTTOAOYIOTIKA GUOTAMATA, TO TTPOYPANKa Tou AZ ouvhRBwg TTwAeiTal atrd Tov
KATaoKeuaoTr Jadi ue TO UAIKO Kal gival KaBopIOTIKAG onuaaciag yia Tn AeIroupyia Tou.
Eival duvatdyv o idlog UTTOAOYIOTAG VO XPNOIYOTIOIET KATA KaIpoug SIaQOpETIKA AZ,
avaloya HE TIG AVAYKES TV XPNOTWVY TOU, KAl va €XEI TEAEIWG DIOQOPETIKA
OUMTTEPIPOPG Kal atrddoon. Akoua, gival duvaTdv UTTOAOYIOTEG E BIAPOPETIKO UAIKO
va XpnoigoTrololv 10 id10 AZ Kail va £€Xouv TTapOuoIa CUUTTEPIPOPA, TTIBAVWG UE
OIOQOPETIKA ATTOdOO0N.

Ta AZ gival ypapuéva og ouhBOAIKN YAWooa i} 6€ ouvouaaud CUPBOAIKNG YAWTOoOg
Kal KATToI10G YAWooag ugnAou emmitrédou (61rwg n C).

Aopn evég AsiToupyikoU ZUOTHHATOG

Ta mepioadTepa AZ, Kal IdIaiTEpa Ta oUYXPOVA, gival opyavwuéva oe emireda (layers).

Auté onpaivel 0TI KaTd T oxediaor Toug £xouv diaipedei o€ TUAPATA, Kal KB TuAUa
TOUG ETTIKOIVWVEI HOVO PE auTd TTou BpicKovTal GTO APECWS AVWTEPO R TO AUECWG
KaTwTePO eMiTredo. Ooa TUAPATA XPNOIUOTTOIOUV aTTEUBEIOG TO UAIKO TOU UTTOAOYIOTH,
BpiokovTal oTo KatwTePO eTiTredo Tou AZ. Ta uttéAoITTa THAPATA, TTOU BpioKovTal o€
avwTepa eTTiTeda, OevV ETTIKOIVWVOUV KABOAOU e TO UAIKO, GAAG XpNnOIhoTIoIoUV Ta
TUAMATA TTOU AVAKOUV OTO APECWGS KATWTEPO ETTITTEDO.

270 oxXAUa Qaivetal éva
E@appoyég:

Tapadelyua opydvwaong
NAZ o¢g etrireda. H

XPNOTWV

=

opyavwan autr BéRaia ]

gival evOEIKTIKA, yiaTi AigTra@f XpAoTn: Mnxaviopég

UTTAPXOUV TTOAAEG

Aigppnvéag evioAwyv, GUI KAROEWV CUCTAPATOG

TTapaAAaYEG TNG, OAAG N
Baoikn @iIAocogia gival GTNHO
KOIVA. ap

270 XapnAétepo

ETTITTEDO AVIKOUV TA Avw TRfipa
TUAMATA Tou AZ TTOU odnywv E/E

dlaxelpiCovral:

M TN pvAEn .

DIO A\[o DIO

M Ta UTTO eKTEAEON
TTpoypAuuaTa

M TIG A&ITOUpYiEg
ETTIKOIVWVIAG UE TIG O
TTEPIPEPEIAKES
OUOKEUEG.

O1 AerItoupyieg auTég
atroteAoUV TO KATW TUAKA TwV 00nywv aguokeuwyv E/E (device drivers),

€IBIKWV TUNUATWY Tou AZ TToU avaAauAavouv Tnv eTTIKoIvwvia Tou AZ e
T TTEPIPEPEIAKA. 2TO AUECWG AVWTEPO ETTITTEDO BPICKETAI TO AVW TUAMO
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Twv odnywv E/E kail madvw até autd BpiokeTal To ETTITTEOO TTOU KAVEI TN
dlaxeipion Tou oUOTAUATOG apXeiwv. Ta TTpoypdupaTa TWV XpNoTWV
ETTIKOIVWVOUV JOVO JE TO UYNnAOTEPO €TTiITTEDO O€ £va AZ, TTOU ATTOTEAEITAI
amd 1N dieragn xpnortn (user interface) kai 1ig KAfo€Ig cuoTuaTog. H
QIETTAPN PE TO XPrOTN PTTOPED va YiveTal €iTE YE EVTOAEG, UE TO OlEpunvéa
evioAwv (command interpreter), ) ye pia diemagn xpriotn pe xpHnon
ypagikwyv (Graphical User Interface, GUI).

MapatnproTe 6T OTTWG €idAPE YEVIKA YIQ TOV UTTOAOYIOTA OTO pddnua 1.1,
Kal TO AEITOUPYIKO oUCTNPA £XEI IEPAPXIKA Opyavwaon.

To A&iroupyik6 Zuatnua givar éva oUvoAo TTpoypauudTwy ToU 0pyavwvouV Kai
emBAETOUV TIC AsIToupyieg Tou UAIKOU a¢€ éva uttoAoyioTikG ouatnua. Kard tnv
g £EENIEN TOUC €xouv gupaviaTel dIAPoPES Karnyopies N2, OTTws 1a A ouadikng
3 srreéepyaoiac (1" yevid), moAutTpoypauuariouoU Kai Karauepiouou xpévou (27
‘5 vevia), moAuemeéepyaaiac (3" kai 4" yevia) kAmr. Ta mepioodrepa NS givai
'§ opyavwuéva ae Timeda, [IE TO KATWTEPO ETTITTEOO UOVO va ETTIKOIVWVEI atTeuleiac e
g TO UAIKG TOU UTTOAOYIOTH, KQI TQ TTPOYPAUUATA TOU XPHOTN VA XPNOILUOTTOIOUV UIOVO
¥ TO QVWTEPO ETTITTEDO.
S
<
Aigtrapn Xpnortn User Interface
Aietrapn Xpnatn Me Xpnon Ipagikwv Graphical User Interface - GUI
Aigpunvéac EvroAwv Command Interpreter
Ermiredo Layer
o Karauepiouoc Xpovou Time Sharing
a Kevrpikrp Movada Emreéepyaciac — KME Central Processing Unit - CPU
‘g Aeiroupyia lNpayuarikou Xpoévou Real-Time Operation
b > A&iroupyiké 2ootnua Operating System
2 2 AoyIouIKO Software
0 | odnyoc Suokeurc Device Driver
Ouadikn Emeéepyaoia Batch Processing
lNoAutrpoypauuariouog Multiprogramming
lpoypauua Eeapuoync Application Program
2Hua AlakotTi¢ Interrupt
TnAemreéepyaaia Remote Processing
YAIKO Hardware
XpovioThg Timer
Xpovog AvakUKAwaong Turnaround Time
EpwTtiosig

? MMoia sival Ta BACIKA TUAPATA EVOG UTTOAOYIGTIKOU GUGTANPATOG;

? MMoio cival 1o £pyo evdg AsiToupyikoU uoTrjuatog; Ti 8a yivoTav av dev UTThpxav
NZ;

? Moéoeg yeviEg AT £xouv ep@aviaTei, Kal Ti €idoug AT atroTeAoUv TNV KABE YevIq;

? Mepiypawe Tnv opydvwaon evog AZ og emriTeda. Ti TTAEOVEKTANATA VOIZEIG OTI
TTPOCPEPEI N OPYAVWON QUTH;

180



O1 Aigpyaoieg oTa AeIToupyikd ZucTAPOTA Mé&6nua 7.2

(PPEC Alspyaolag

2KOTTOC ToU uabnuarog autou givarl va mapouaidael Tnv Evvoia tng OlEpyaciag, mou

givar ToAU Baoikn ata A, v évvoia NS eAa@pids Sispyaciac Kai va Seicer TIc 2KOT6G TOU

OOIOTNTES Kal TIC 8IAPOPES TOUG. HabAuarog
Orav oAokAnpwoeig 1o pdbnua autd, 6a umopeic:
& Na mepiypdoeis mwe éva N2 UTTOpEi va KaTavéuel 10 Xpovo Tou UeTaél TToAAwv

TTPOYPAUUATWY

Na gényeic i eival n dispyaaia Kai o€ 11 diapépel ammd Eva mpoypauua T1 8 paderc;

Na opiCeig 11 givar n pyeraywyn mepiBdAAovrog

Na gényeic i eivai n eAagpn dispyaaia kai o€ 11 diapépel arrd uia diepyacia
Na mpoodiopileic ToTE gival TTPOTIUOTELO VA XPNOILOTTOIOUUE TIC EAQPPES
olepyaaies

> & & o

2TOUG TTEPIOOOTEPOUG UTTOAOYIOTEG TTOU £X0UuV pia povo KME, o€ KGBe Xpovikr aTiyun
MTTOPED va ekTeAEITaI pIa pOVO €VTOAr YAWOOOG Punxavig, dpa Kai £va uévo
TTpoypaupa. Eivalr dpwg duvardv va katavépel n KME 10 xpdvo Tng, divovtag ek
TTEPITPOTTAG £va PIKPS TTOCOOTO TOU XPOVOU TG O€ KABE £va TTPOYpApa £TOI WOTE VA
divel TNV evIUTTWON OTOUG XPAOTEG OTI Ta eKTEAEI OAa padi.

Ag uttoBéooupe 611 0 Caxapon)\aomg (n KME) EXEl va TrapO(OKsuaosl
Téo0oEPa YAUKA, Kal ol T
odnyieg Toug avapépouv @
o ,omouTouv: TO 'A 35 = T [a] & |
(10’ TrpocToOIpaCia Kal AGypoppa 1

25’ ynaoipo), 10 B 40’, 10

45 (10’ mpoeTolpaaoia, 25 wroipo kal 10 ohokAApwon) kai 1o A 15 (5

TrpogTolyacia kai 10’ wrjoipo) avTioToixa. Av n eKTEAEON TwWV CUVTAYWVY

yivel ge Tn ogipd TTapaAafig Toug, Xwpig TTapdAAnAn xpnaoipgotroinon Tou

@oupvou, To OAO £pyo PTTOPE va opyavwBei aTIG PATEIG TOU

Alaypdpupartog 1.

Av n eKTEAEON TWV CUVTAYWV YiVETaI PE TN OEIPA TTAPAAABAG, AAAG pE
Trapc’x)\)\r])\r]

TOU (OUPVOU, £XOUUE L
onuavTikn BeAtiwon [ A
OTOV OTTAITOUNEVO

XPOVO, OTTWG PAETTOUNE Aidypappa 2
oTo Aldypapua 2. :
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Av 6pwg 0 LaxapoTTAdoTnG aplepwvel 5 og KABe yAuko, TOTE TO
TTPOYPAUUA TTAPACKEUAG

TOUG UTTOPEi va opyavweei

.. 1 . . | oavTo Aidypauua 3.

|AlBlrjajAajlsjriBj|B|B|B
A A

O 1pb1TOG AUTOG
TTAPACKEUAG TWV YAUKWV
EXEl WG ATTOTEAECHO TN
ypnyopoTtepn OAOKAAPWON QUTWYV TTOU TTAPAOKEUALOVTAl EUKOAQ,
avegdpTnTa aTTd TN OEIPA PYE TNV OTToia BOBNKAV Ol CUVTAYEG.

Aiaypappa 3

AvrtioToixa éva AeiIToupyikd oUCTNHA KATAPEPITHOU XpOvou Ba oipddel To XpOvo TG
KME o€ pikpd aToixeiwdn diaotriuata, Ta KBavra xpdvou (time quanta). e k&Be
KBAvTo €MAEyETAI £va ATTO TG TTPOYPANUATA KOl EKTEAOUVTAI EVTOAEG ATTO QUTO PEXPI
Va TEAEIWOEI TO XPOVIKO SIAGTNA TToU Tou diatétnke. OTav o Xpdvog oAoKANPpwoEi,
ETMAEYETAI VA GAAO TTPOYPANMA VIO EKTEAECT K.O.K.

H diadikacia autr gival apkeTd TTOAUTTAOKN Kail eMIRApUVEl TIG ATTAITHOEIS TOU idIoU TOu
NZ. To 6pelog Ouwg até auTA givai (1) n av§non Tng amrdédoong, agou To UAIKO
xpenoipotrolgital TapdAAnAa Kai (2) n peiwon Tou Xpovou avakUKAwGNG, apou Ta
TTPOYPAUHATA KATA HECO OPO £EUTTNPETOUVTAI TTIO YPIYOPQ.

H ouvexng evaAAayr avapeoa o€ TTOANEG CUVTAYEG €ival TTOAU EUKOAO va
TTPOKOAETEl o@AApaTa. [Na va un yivovtal Aoimrdév Aden, TTpéTrel o
CaxapoTrAdoTng Katd Tnv evaAlayri atro Tn pia ocuvtayr otnv aAAn va
KAVEI OPIOPEVEG EVEPYEIEG OTTWG:

— Na onueiver Yéxpi Toio Gnueio TnNG TPEXOUCAG GUVTAYAG £xel POATEl,
WOTE VO UTTOPEi va auveyioel atrd To owaoTo onueio 6tav €ABel Eavd n
oeIpd TNG.

— Na ToroBeTACEl 6,T1 ATTO TO YAUKO €XEI TTAPATKEUATEI JEXPI EKEIVN TN
OTIYUR O€ éva OPICPEVO PEPOG, VIO VA UTTOPET apyoTEPA VA TO
Eavatrdapel.

— Av kdrtroio Brjpa TnG TpEXouoag ouvTayng dev gival duvaTov va
OIaKOTTEl, OTTWG TT.X. OTAV KATI WrVETAI OTO QOUPVO, TTPETTEI VA
onueiwael 0TI autd To BAMA ekkpepei. OTav To WAoIUo oAoKANpweEi,
Ba ToTT00eTATEI TO WNUEVO YAUKO Wadi pe Ta uttdAoITra UAIKA TTou Ba
OAOKANPWOOUV TNV TTAPACKEUN TOU YAUKOU Kail Ba BAAel 0TO poUpvo
O,TI aTTO TNV €TTOPEVN oUVTAYH MEXPI TWPA BPICKOTAV OE AVAUOVH.

O1wg oT10 TTAPAdelyua Tou axapoTTAACTEIOU, £€TOI KOl OTA UTTOAOYIOTIKG GUGTHUOTA
TIPETTEI VO UTTAPXEI £va 0UVOAO TTANPOQOPIWV TTOU TTEPIYPAPOUV TNV KATAOTACT OTNV
oTToia BPICKETAI TO TTPOYPAMMA TTOU EKTEAEITAI, VIO VO UTTOPEI VO GUVEXIOTEI N EKTEAEDT)
TOU aTTé TO CWAOTO GNUEIO TNV ETTOUEVN QOPG TTou Ba £pBel N oeipd Tou.

BAEtToupE Aoimov OT1 Eva AZ dlaxelpifeTal TTPOYPANPATA O€ EKTEAECT): UTTOPEI TT.X. Va
eKTEAEI TTOAAEG QOPEG TO D10 TTPOYPAUUA, Hia Qopd yia KABe XpAoTn. Ta ekTeAoUPEVA
TTPOYPAUMATA aTTOTEAOUV aveApTNTEG OVTOTNTEG YIa TO AZ Kal ovopdlovTal diEpyadisg
(processes).
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Mua depyacia etvor Eva TpOypappa 1 VoL UTOVOLO T TPOYPAUUOTOC
v ektédeon. O OpoL TPOypouLLe KOL O1EPYaTic O0POPOTOLOVVTOL OO TO
YEYOVOGS OTL TO TTPOYpappa lval TaBNTIKN ovtdTTa VD 1 dlepyacio etvat

EVEPYNTIKNY.

H evaAAayn até mn yia digpyacia atnv GAAN ovopadetal yeraywyn mepiBaAAovrog
(context switching). O1 TTAnpo@opieg TTou KpaToUuvTal KATd TN HETAYWYH TTEPIBAAAOVTOG

agopoUlv Ta akdAouba:

0 Atré TToI0 EVTOAR TOU TTPOYPAUHOTOG TIPETTEI VA OUVEXIOBET N ekTEAEDN TNG

diepyaaiag Tnv eTépevn gopd

' Moia gival n katdoTtaon Tng KME, waoTe va eTTava@epOei yia va OUVEXIOTEI CWOTA N

ekTéAeon TnG diepyaaiag

L Mola gival Ta evOIAPECT ATTOTEAEOUATA TTOU £€XOUV UTTOAOYIOTEI PEXPI EKEIVN TN

oTIyunR

To AZ kataypd@el auTtég (Kal GAAEG) TTANPOYOopiES yia KABe diepyadia o€ pia €10IKA
TTEPIOXNA TNG MVAKNG TToU ovouddletal 20voAo EAEyxou Aispyaaiag (Process Control

Block), fj aAitag SEA (PCB).

2U0YKpIon £TTId00NG AEITOUPYIKWYV OCUCTNHATWYV

‘Eva atmrAoTroinuévo TTapddelyua PTropei va Oeigel e KME | Aiokog | EkTutrwTiig | ZGvolo
TIAPACTATIKO TPOTTO TIG BIAPOPEG METAEU Twv dlapopwy NAZ Npoy1| 2 5 3 7
KAl TA TTAEOVEKTANOTA TOU KATAUEPIOPOU XPOVOoU. Z€ éva neov2| 3 > 1 6
UTTOAOYIOTIKO oUOTNUA divovTal yia EKTEAETN Tpia -
TIPOYPAUMATA PE ATTAITACEIS OE XPOVO TTOU QaivovTal GTOV Mpdy.3| 2 3 2 !
TTapATTAEUPO TTiVaka. Kavoupe TNV uréBean 6TI kGOe Zovodo] 7 7 6 20
diepyacia xpnoipoTtrolei katé ocipd TTpwTa TNV KME, petd 10 dioko Kal yeTé Tov
EKTUTTWTH.
To oxedidypapua ekTéAeong yia éva AZ opadikig eTTeepyaaiag eival To €ENAG:

Xpovog 2U0TNHUO OPABIKNG ETTEEEPYATING

MNa 10 6UOTNUA TTOAUTTPOYPANMATIONOU Kal TO GUCTNUO KATAUEPIOUOU Xpdvou Ba

EXOUUE:
Xpovog 200TNUA TTOAUTTPOYPUUMATICHOU

Xpovog

-----------------------

»
-----------------------

"
=

200TNUA KOTOPMEPIOHOU XPOVOU
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Opadikn Emegepyacia

MoAutrpoypapuaTiopog

Karapepiop6g xpévou

184

2UVOAIKOG Avevepyog Téhog | Téhog | TéAog Ta amoteAéopara yia Ta Tpia
XPOVOG XPOVOG gy | e, | tne s | ouoTiuara cuvowilovTal gTov
20 40 7 13 20 TTapdtrAeupo Tivaka. MNaparnpouue
12 16 7 8 12 6Tl 0 OUVOAIKOG XpOVOG EKTEAEONG
12 16 9 12 11 KOl 0 avevepyog Xpovog yia To

ouoTnua opadikAg eTTeEEpyaaTiag
gival TToAU peyaAutepol atod 6,11 ota dAAa duo cuoTAuaTa. To oUoTNUA KATAPEPIOUOU
XPOvou €xel AANO éva TTAEoVEKTNUA: Kapia diepyaaia dev euvoeiTal wg TTPog 1o TToTE Ba
TEpUATIOE! (EVW 0TO 0UOTNUA TTOAUTTPOYPANKATIONOU UTTAPYXEI TETOIA avVIoOTNTA): JId
Kal OAEG o1 BlEPyATieg £XOUV TTEPITTOU TIG IBIEG XPOVIKEG ATTAITHOEIG, TEAEILOVOUV
TTEPITTOU OTOV iBI0 XpOVo.

‘ O1 emd6GELg TNG EKTEAEONG TOV SLOPOP®V OlEPYUTLOV Ao Eva AX
e€aptdror omd Tov TOmo ToLV AL, aAAG eTNPeAlETOL KOt OTO TIC OTOLTI|OELG
TOV JlEPYACIDV.

EAagpég digpyaoieg

Kd&Be AZ atroteAeital ammd TTOAAG TTi EPOUG TTPOYPAPUATA, TA OTTOIa EKTEAOUVTAI
TTapdAANAa yia va eEUTTNPETOUV TOUG XPAOTEG, €ival OnNAadr) Kal autd XWPITHEVO OE
dlepyaoieg. To idlo pTTopEi va yivel Kal e Ta TTPOYPANMATA TWV XPNOTWY, va
dlaipeBouv dnAadr o€ TUAUATa Ta OTToia EKTEAOUVTAI TTAPAAANAQ.

O CaxapotrAdotng (KME) agiepwvel 5 kGBe @opd oTnv eKTEAEDT PIAg
ouvtayng. Autd Ta 5’ ytropei va Ta poipdoel o€ 5 Tuuara tou 1’ 1o
KaBéva. Ze kaBe TéTolo TUAUA Tou 1’ uTTopEi va acyxoAnBei oe KABe TuAPQ
ME €va SIaQOPETIKO OTOIXEIO TOU YAUKOU TO OTTOIO €ival aveEdpTnTo ATTd TA
AdAAa. ‘ETol ptropei 11.X. va TTapakoAouBei To whoipo TG (Uung oTo
(oUpVO Kal va avakaTeUel TNV Kpéua TTou Bpddel.

Otav 6pwg Ta TPAPATA auTd TTEETTEN va PoipadovTal dIGQopa OTOoIXEID TOU
TTPOYPAUMATOG, OTTWG TI.X. METARANTEG, MTTOPEI VA XPNOIUOTTOINGE Kal £€va EVAAAAKTIKO
€idog diepyaciwy, ol EAagpéc diepyacies (lightweight processes) | viuara ektéAeong
(threads of execution) ) arAouaTepa vAuara (threads).

Ta vipoato £xovv TOALEG OPOLOTNTEG LE TIG OlEPYOies Kot po Paciky
JPopA: YPNOLOTOLOVV At KOVOU £VOL TUNHOL LVIUNG, OTO 0010 £xouv
‘ oA TpdoPaon.

O1w¢ yia kaBe diepyaaia, £T01 Kal yia KAOBe vijua 1o AZ Kpatd éva ouvoAo atrd
TTANPOPOPIEG O€ pia €18IKA TTEPIOX TNG UVAMNG, N OTToia atToKaAgiTal 2UvoAo EAEyxou
Nruaro¢ (Thread Control Block) rj aAAiwg 2EN (TCB). To 2EN kpatd Tig ammapaitnTeg
TTANPOPOPIES YIa KABE v, aAAG 60EG TTANPOPOPIES gival KOIVEG NETAEU TOUG (TT.X-
QUTEG YIa TN Yoipagoéuevn Pvhun) kartaypdeovTal pia opd Jovo.

O CaxapotrAdoTng TpéTTel va BuudTal rj va kataypdeel Tnv Tpoodo yia
K@Be oTddIo yiag ouvtayng TTou ekTeAeiTal TTapAAAnAa pe GAAa oTtédia Tng
eKTEAEONG TNG. Ta oKeUN OUWG Kal Ta UAIKG TToU agpopouv Ta didgpopa
oTAdIa Ta TOTTOBETE OTO D10 HEPOG, EKEIVO TTOU £XEl KAaBopioe! yia Tn
OUYKEKPIPEVN OUVTaYH.
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Ortav éva Tpdypappa diaipedei o€ vAparta Tou ekTeAoUvTal «TTapdAAnAa» (6TTwG ol
dlepyaaieg), avti o€ ave¢aptnTeg dlEpyaoicg, TTPOKAAEITaI HIKPATEPN ETTIBAPUVON OTO
UTTOAOYIOTIKG oUOTNUA, YIATi N gETaywyr TTEPIBAANOVTOG NETAEU VNPATWY gival TTIO
ypriyopn ato 6,71 ueTagu digpyaciwv. EmimmAéov dev gival atmapaitnto TavTa va
XPNOIMOTTOINBOUV UNXAVIOUOI ETTIKOIVWVIAG atrd Ta VAUATA, a@oU £XOUV YIa TO GKOTTO
auTé Tn PvAN TTou poipadovTal, KATI TTou Ba yivel KatavonTo TTapakaTw.

‘Eva mapddeiypa TTpoypduuaTog TTOU JITTOPED VA XWPIOTEN 0 vAuaTa,
@aivetal 0To oxAua. To TPOypauPa autd utroAoyilel yia TIG HETABANTEG X
Kal y:

- Me 1 pouriva Athroisma, 1o d6poioua Toug Kal To atrodnkeUel 0Tn
METABANTA sum.

- Me 1 pouriva Diafora, Tn diagopd Toug Kai TNV amodnkelel oTn
peTtaBAnTh diff.

- Me 1 pouriva Phliko, To TTnAiko Toug Kal To atToBnkevel oTh
MeTaBAnT quot.

O1 TpeIg auToi uTToAOYIoPOI TTPOaBIOPICOUV TNV TIUA DIAPOPETIKWV
MeTABANTWYV Kal 0 évag dev EapTaTal atmd Tov AAAo, £TOI PTTOpOUV va
yivouv TTapdaAAnAa.

Av emIAEEOUNE va BIAIPECOUE TO TIPOYPANKA O€ TPEIG TAUTOXPOVEG
dlepyaaieg, Kail o1 TPEIG XpeIddovTal TIG HETARANTES X KAl Y yia va KAVOUV
TOUg utToAoyIopoUG Toug. ‘ETal n AUon autr| €xel dUO PEIOVEKTAUATA:

- H uyvAun ommataAdral, yiati €xouue Tpia S1aQOoPETIKA avTiypapa KAOe
peTaBANTAG oTn pvhun. Edw BéBaia TTpokeiTal yia Suo PHETARANTEG
MOvOo, aAAG av eTTPOKEITO yia TTOAAG dedouéva, n oTTataAn Ba fRTav
TTOAU OUCIACTIKY).

- [pétrel va xpnoigotroinBei Katolog unxaviopog KoIvwviag TTou Ba
€€A0@AAICEl OTI OI HETAPANTEG X KaI Y TWV TPIWV OIEPYACIWY TTEPIEXOUV
Ta idla dedopéva. Av T1.x. Ta dedopéva divovTal aTrd To XproTn,
TIPETTEI N MIG ATTO TIG TPEIG dlEpyaTies va Ta SlaBACEl KAl va Ta OTEIAE
OTIG AAAEG Buo, A pia GAAN Siepyacia va Ta ¢nTrioel atrd To XpAOTN Kal
va Ta ypdyel o€ £va apxeio, atmd 6trou Ba Ta diafdoouv ol
uTToAOITTEG. AUTEG OI BIABIKATIEG KAI TTPOYPAUMATIOTIKO KOTTO
atrairolv, Kai emPRApUvVouV TO XpOVo EKTEAEONG TWV DIEPYATIWY, KAl
aTraItouv emMTTAEOV TTOPOUG TOU CUCTANATOS (UNXAVIOUOUG
ETMIKOIVWVIAG 1) apxeia).

H evaAAakTIKr) AUon TTou &gV €XEI TO TTAPATTAVW MEIOVEKTAMATA Eival va
Xwpiooupe To TTPOYpaUUG € Tpia vruara. Ta viuata autd Ba
MoipadovTal T Pviun Tou KataAapBavouv ol duo PETABANTEG, Kal Ba TN
diapdadouv yia va KAvouv Toug UTToAoyIopoug Toug. Moévo éva avTtiypago
TWV JETARBANTWYV Ba KpaATEITAI OTN PVAMN -£TO1 O€ yiveTal OTTATAAN- KAl
BéBaia dev TiBeTaI £TNUA ETTIKOIVWVIAG yia avTaAAayr] SedouEvVwy.

Ta TpoypdupaTa TTou PuTTopoUyv va diaipeBouv e TuRuaTa, Kabe éva atrd Ta oTroia
avariBetal o€ éva vAua, ovopdalovtal Tautéxpova (concurrent programs). ‘Eva T€Tol0
TTPOYPAUUA €ival TO TTPONYOUNEVO, ) TT.X. TO CUCTNUA KPATNONG BETEWY MIag
QAEPOTTOPIKNG ETAIPIAG, OTTOU KABE TTPAKTOPAG AVTIOTOIXEI O€ £va Vrla.

var
X, y: integer;

sum, diff: integer;
quot: real;

procedure Athroisma;
begin

sum := X + y
end;

procedure Diafora;
begin

diff := x - y
end;

procedure Phliko;
begin

quot :=x / vy
end;
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21a eméueva pabnuara, o 6pog «Aigpyaaia» 6a xpnoiuotrolgital TO00 yia TS JIEPYATiES
(Trou &¢ xpnoiuotroioUv uvhun améd Koivol) 600 Kai yia 1a viuara (Ta ormroia
XpnoiuotroloUv uvnun amé Koivou), EKTOS Kail av avapéperal O1a@opETIKA.

O karauepiouds Tou xpovou tng KME peraéu moAAwyv mpoypauudrwy divel h
ouvaroTnTa va eKTEAOUVTAI QuTd TaUTOXPOVA BEATILWVOVTAS GUVOAIKG TIC ETTIOOCEIS
TOU UTTOAOYIOTIKOU auaThuarog. Ta mpoypduuara mou Bpiokovral o€ KAToio aTddio
NG eKTEAEONS Toug armo Tnv KME ovoudlovrar dipyacieg. H diadikaoia evaiayric
armro 1 uia diepyacia atnv GAAn, énAadn n ueraywyn mepiBaAAovrog, amairei tnv
f— Karaypar mAnpo@opIiwy yia 1n SlEpyaacia TTou SIAKOTITETAI WOTE VA UTTOPEI va
g OUVEXIOTEI APYOTELA OWOTA 1 EKTEAEDH TNG.
2 Mia evaAAakTiKn Hop@h opyavwaong Tautoxpovwy TTPOYPAUUATWY, Td OTToid
g_ olaipouvral O€ TUANATA TTOU UTTOPOUV va EKTEAOUVTAI TTapdAAnAa, ival Ta viuara,
) uia «eAappiay popen dispyaciwy. Ta vAuara xpnoIuoTTolouV Koivo Tunua uvnung
g Kai €101 OEV aTTaITOUV UNXaviouoUg ETIKOIVwWVIAS TTOAAEC popéS: emiong
< emBapuvouv AlydTePO 10 UTTOAOYIOTIKO oUCTNUA.
Aiepyaoia Process
EAappn diepyacia Lightweight Process
KBavro Xpovou Time Quantum 1AnG.-a
Meraywyn lNepiBaAAovroc Context Switching
o Niua Thread
a NAua EktéAeonc Thread of Execution
‘g 2UvoAo EAéyxou Aigpyaaiag - SEA Process Control Block - PCB
b > 2UvoAo EAéyxou Nnuarog - SEN Thread Control Block - TCB
2 g_ Tauroxpovo lNpoypauua Concurrent Program
L O
EpwTtiosig

? MMoia sival Ta o@EAN Kail ol GUVETTEIEG OTAV To AX evOAAGOOEl TTpoypduUaTa TN
xenon 1ng KME;

? Zem dlogépel n Bigpyaaia atméd éva TTpoypappa; MmopoUv TTOAAEG Biepyaaieg va
avTioToIXoUV OTO i8I0 TTPOYPANHA;

? Moia sival n Baoikn dilagopd piag diepyaciag ue pia eAagpn diepyaaoia;

?  Ticival n petaywyn TepIBAAAoOvVTOG yia pia Siepyaaia; Eivai n idia pe TN peTaywyn
TTEPIBAAAOVTOG YIa pia eAagpr| digpyaaia;

? b1 cUPPEPE! VO XPNOILOTIOINCOUKE TIG eEAaQPEG dlepyaaicg; MoTe vouilelg OTI
TIPETTEI VA TIG ATTOQUYOUHE;
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O1 Aigpyaoieg oTa AeIToupyikd ZucTAPOTA Maénua 7.3

2KOTTOS TOU uabnuarog autou givar va mapouaidoel 600 uebodous armmeikovions ZKOTT6Gg TOU
TauTéxpOVWYV BIEPYATIWY, Wid CXNUATIKA Kal Uia TTPOoypauuUaTIOTIKN. HaBnpaTog

Orav oAokAnpwoeig 1o pdbnua autd, Ba umopeic:
& Na gényeic 1 gival o ypapog mpofadiouarog
¢ Na ammogacileig moTe évag ypdpog mpofadiouarog mapioTaver dIEpyacices mou Oev
UTTOPOUV va eKTEAETTOUV Ti 8a padeig;
¢ Na ouupoAileic mapdAAnAec dicpyaaics e T1IC evioAéS parbegin kai parend
& Na meplypaQeis Twg QTIGXVOULE Eva TTPOYPAUUA UE TIS EVIOAES parbegin kai
parend amo éva ypdeo mpoLadiouarog

‘Evag TPOTTOC YA va avatTtapacTiOOUNE YPA@IKA Ta TAUTOXPOVA TTPOYPAP AT Eival va
XPNOIPOTToINCOoUNE TO ypdeo mpoBadicuarog (precedence graph). Me Tn BoriBeia evog
TETOIOU YPAPOU TTOU avaTTapIOTA KATTOIO TTPOYPAUUA, JTTOPOUNE va dOUE TToIx
TUAMATA TOU TTPOYPAUMUATOG ITTOPOUV VA EKTEAECTOUV TTAPAGAANAA KAl TTOIA TTPETTEI VA
TTEPIYEVOUV HEXPI VO OAOKANPWOOUV KATTOoIa GAAQL.

H Trapaockeun evog yAukoU atroTeAeital ammd Ta e€AG oTadIa; XTUTTNHA
MapEyKag, avaKATENA TwV UTTOAOITTWV UAIKWY, KOWIKO ENPWV KAPTTWY,
avapIgn JapEYKag e Ta UTTOAOITTA UAIKG, avdwgﬁ EnNpwv KapTTwyv oTn
CUun, WYnoiuo Tou YAUKOU, TTpoeToldacia yYAdoou, YAaodpIoha Tou
yAukouU. KaBe éva atré Ta otddia autd YTTOPEl va avTICTOIXIOTE O€ Jia
dla@opeTIkn digpyaaia. Na va opyavwaoel 000 TTIo ATTOdOTIKA YiVETAI O
{axapoTTAdoTNG TNV €pyacia Tou, TTPETTEI va YVWPICEl TTola oTAdIA TTPETTEI
va €xouv oAokANpwBEi TTpoTou va Eekivijoel éva aAAo. IMNa TTapddeiyua,
Ogv UTTOPEI va Yivel TO WROIUO TOU YAUKOU av Oev €XEl ETOINACTE TTPWTA N

qupn.

‘Evag ypagog amroTteAcital amméd kéuBoug (vertices) kal akuég (edges). Mia akur ouvoéel
OUO KOUBOUG YETALU TOUG, KAI UTTOPEI va €XEl 1] OXI KaTeUBuvoN. ZTNV TTEPITITWON TTOU
N okunA €xel katelBuvan ovouddletal kareuBuviduevn (directed).

2uvnBwg o éva ypdgo dOev egavifovtal padi KaTeuBUVOUEVEG KAl N OKPEG: OTAV OAEG
0l aKWEG €ival KATEUBUVOUEVEG TTPOKEITAI YIa Eva KaTEUBUVOUEVO ypdeo (directed
graph), aAAIOG aTTOKAAEITAI ATTAWG YPAPOG.

" MAdoo: Miypa ouvhBwg atrd BouTupo, {axapn Kal apwUATIKEG UAEG TTOU XPNOIUOTIOIEITAI YIQ TNV
EMKAAUYWN TWV YAUKWV Kal €Xel yuoMoTePH OWn.
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Texvoloyia YTToAoyIOTIKWY ZuoTnudatwy & AeiToupyiké ZuoThpaTa

"Evag KaAGg TPOTIOG yIa VA GavTacTOULE éva ypago eival

TO 001KO SiKTUO PETAEU TTOAEWV. O1 KOUPOI gival o1 TTOAEIG

- - Kal ol aKpEG eival o1 dpoduol TTou ouvdEouv Celyn TTOAEWV.
m} [ﬂ] O1 yovodpoypol gival KateuBuvOuEVEG aKEG, Kal 01 ©pbol
[ r— ] [Képweog] m OITTARG KATEUBUVOEWG gival un KATeuBUVOUEVEG OKUEG.
i 210 OXAua ol KGuRoI Tou ypa@ou tival ol «Aypivior,
i «ABnvar, «@eaaalovikny, «lwdavvivay, «Kopiveog», « Aaia» Kal
«lMdrpax. OAoi o1 pbduol Tou ypdou gival SITTAAG KATEUBUVOEWG, OTTOTE
0 Ypd®og eival atrAdg Kal KAOE akur] JTTOPOUNE va Tn «dIaoXicoupe» Kal
TTPOG TIG U0 KATEUBUVOEIG. Av giXe KATTOIOUG HOVOdpOOUG, TOTE Ba
avTIKaBiIoToUuoaue OAEG TIG ATTAEG AKPEG e BUO aVTIBETNG KATEUBUVOEWG.

‘ET01 yIa T0 dpduo O@cooahovikng-lwavvivwy, Ba eixyaue pia akuni
Oeooalovikn = lwavviva kai pia lwdavviva - Oecoalovikn.

>¢ éva ypdgo Trpopadicuatog, kKabe digpyaaia TapioTaveTal e Eva KOPPBO. Av n
dlepyaoia A, TIpETTEl va £xel OAOKANPWOET yia va apXioel n A, TOTE 0 YPAPOG TTEPIEXE!
p1a KateuBuvouevn akun atré Tov KOuBo NG A, 0€ auTOV TNG A,. ZTNV ETTOTITIKA
avaTrapaoTacn Tou YPagou £xoupe Eva BEAOG atro Tn A, Tpog TN A,.

O1 ypagol TTpoBadicuartog gival AoITTov KateuBuvouevol Kal pia Baagikr 1I816TNTé Toug
gival 6T Oev £Xouv KUKAOUG, ival dnAadn akukAikoi (acyclic). 'Evag KUKAOG €ival pia
ogIpd aTTd AKPEG TNV OTToIa UTTOPOUE va dlagyiooupe atrd KOURo ag KOuPo,
KATAAAYOVTAG GTO OnuEio atrd OTToU EEKIVAOANE. 2TO XA Tou 00IKOU SIKTUOU évag
TETOI0G KUKAOG gival 0 KépivBog = Tatpa = Aypivio > Aapia > ABrva > Képiveog.

Av évag ypdgog TTpoadiouaTog £xel KUKAOUG, TOTE Ogv pTTopEi va Bpebei kapia duvarr
OEIpd eKTEAEONG TWV OIEPYATIWV.

Mapéyka

AV°)'\K<3T€P°‘ O ypd@og TTpoBadiouaTog yia TOo YAUKO TTOU TTeplypayape diveTal oTo

e oxAua. Av a1o ypd@o auTtd UTTAPXE! KAl JIa KW akoua (n Tpdaaivn

e Kowipo gnpaov|  ypauun) atmé T diepyacia «Zupn+gnpoi kaptroi» oTn diepyaaia

kapmrwv «Mapéykay, n otroia dnuioupyei éva KUkAo Ba émrpetre: H avapign
«ZU0un+&npoi kapTroi» va yivel piv atmoé 1n «Mapéyka», n oTroia

Zun + gnpoi

KapTroi

TTPETTEN va Yivel TTpIV atrd TNV avapign «Mapéyka+daAAa UAIKG», TToU
TIPETTEN VA Yivel TTpIV aTrd TN «Z0un+&npoi kapTroi». Eival gavepd ot
O¢ev gival duvaTov va TTAPACKEUAOTEI TO YAUKO OTnV TTEQITITWON AUTH,
e€aiTiag Tou KUKAOU aTO ypda@o TTpofadioparog.

[FAdoo] [ YRoiuo ]

>¢ éva ypdgo TTpofadicouaTog gival EUKOAO va SIGTTIOTWOOUE av OUO
dlepyaaieg PTTOPOoUV va eKTEAECOTOUV TAUTOXPOVA, av dev gival duvaTto va
peTaBoupe ammd Tov KOPBOo TNG PIag aTov KOPPRo TG GAANG. Puaika n KukAogopia
EMTPETTETAI HOVO TTAVW OTIG AKUEG Kal e T popd TTou deixvouv Ta BEAN.

‘Eva mapddeiypa TautdxXpovou TTPOYPANPOTOS OE €va UTTOAOYIOTA €ival n apiBunTikn

X3 Xa Xs  EKQPAON X1 X Xz - (X3 - X4) / X5. AV avaAUGOUE TNV £KQPACT O€ PEPIKA

ATTOTEAEOUATA EXOUME M1 := Xq X Xo, Mo i= X3 - X4, M3 := Mo / X5, O 1= Mg - W3 Q@ va
2 UTTOAOYIOTEI éva JEPIKO aTTOTEAET A, TTPETTEI va gival OIOBETIPEG OAEG Ol TINEG TTOU

o XPNOIMOTIOIEI, TT.X. YIO VO UTTOAOYIOTEI TO |3 XPEIAZOVTAI Ol TIMEG TWV [o KA Xs.

2 Av avTioToIxicouue KABe uepIkd atroTéAeaua o€ pia diepyaaia, n e€aptTnan Twv
MEPIKWYV OTTOTEAECUATWY aTTd AAAQ Hag divel TO YpA@o TTPoBadiouaTog yia TNV
ék@paon, atmd OTTou QaiveTal OTI T1.X. TA 4 KAl Pp A TA W4 KAl Pz JTTOPOUV va

UTTOAOYIOTOUV TAUTOXPOVA, YIaTi &€ CUVOEOVTAI UE KATTOIO JOVOTTATI, EVW TA [o KAI 3

TTOU ouvOEovTal OEV ITTOPOUV VA UTTOAOYIOTOUV TAUTOXPOVA.
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Maénua 7.3

O ypdopog Trpopadiouatog gival va TTOAU KOAG EpYAAELIo yia Tn ypaIKN
avaTmmapdoTacn TauTOXpovwY TTPoypappdaTwy. O1 ouvnBIoPéveSG WG YAWOOES
TTPOYPAUUATIONOU eV ival QTIAYUEVES £TOI WOTE VA PUTTOPOUV VA TTEPIYPAYOUV

TAUTOXPOVA TTPOYPAUMATA KAl ETTOPEVWG OUTE Kal ypdgoug Trpofadiouartog. MNa va
OupBEi auTo, Ba TTPETTEI O YAWOOTEG TTPOYPANMATIOUOU VA EUTTAOUTIOTOUV KATAAANAQ

ME véa oTolxeia, 6TTwG Ba doUPE OTN CUVEXEID.

O cupBoAioudg parbegin ... parend

O1 evioAég parbegin (parallel begin) kai parend (parallel end) gival evioAég upnAou
EMTTEDOU YIA TNV TTEQIYPAPR] TAUTOXPOVIOUOU TToU TTpoTdOnkav atmd Tov Dijkstra 1o

1965.

>¢ éva Tpdypaupua .. Pascal Ta begin ... end 1repikAgiouv pia opdda eVIOAwWY TTOU

TTPETTEl VO eKTEAEDTET O€IpIakd. O1 evTOAEG TNG OpGdaG XwpilovTal HETAEU TOUG JE
epWTNUATIKG («;»). AvTioToIXd, MO OPAdA EVTOAWY TTOU PTTOPEI VA EKTEAEOTET
TTapdAAnAa TTepikAgieTal atrd Ta parbegin ... parend kai o1 eVTOAEG wpilovTal
METAEU TOUG PE TO OUPPOAO «]|». OI evTOAEG aQUTEG HTTOPOUV va gival ATTAEG EVTOAEG
1] oUvOeTEG, va eival dnAadr| e Tn oIpd TOUG PIA OPAdA EVTIOAWY TTOU

TTepIKAgiovTal aTrd begin...end.

H ektéAeon piag opddag TapaAAAAwWY eVTOAWY TTOU TTEPIKAEIOVTAI aTTO TO parbegin
... parend yivetal Tautdxpova: EEKIVOUV OAeS padi Kal N OuAada EVTOAWY TEAEIDVEI
OTav OAEG TOUG TEPUATICOUV.

H mmapdAAnAn uhotroinon Tou TTPOYPAUPATOG TOU ZXAMOTOG A QaiveTal OTO ZXAMA
B.

O1 evToAég parbegin ... parend dev gival o€ Béan va Trepiypdyouv 6Aoug Toug
duvaToug ypda@poug TTPoRadiouaTog: £X0UV OPWG TO TTAEOVEKTNUA OTI KAVOUV TO
TTAPAAANAO TTPOYPANPA TTOAU EUAVAYVWOTO KAl KATAVONTO.

Fpdgol rpofadiopaTog Kal TTPOoypApHATA

MoAAoi ypd@ol TTpoBadiouarog JropoUv va avTioToIXIOTOUV UE TTEPICaOTEPA OTTO £va
TTPOYPAUUATA YPOUMEVA UE TIG EVTOAEG parbegin-parend. 210 ypd@o Tou OXAUATOG, N
EVTOAN 84 UTTOPEI VO EKTEAECTEI TAUTOXPOVA PE OTTOIOBATTOTE ATTO TIG &4, O, KAI O3, YIOTI
Oev UTTAPXEI MOVOTTATI JECa OTO YPAPO TTOU Va TIG ouvdéel. ETOI uTTopouv va ypagouv
TOUAGXIOTOV Tpia SIa@OPETIKA TTAPAAANAQ TTPOYPANUATA TO OTTOIA UTTAKOUOUV OTOUG

TTEPIOPICHOUG TOU YPAPOU.

O1 Tpeig dlaopeTIKEG AUTEIG gival:

begin
ml := X1 * x2;
m2 := X3 - x4;
m3 := m2 / x5;
r :=ml - m3
end
Ixnpa A
begin
parbegin
ml := x1 * x2 ||
begin
m2 := X3 - xX4;
m3 := m2 / x5
end;
parend;
r :=ml - m3
end
Zxnua B

1) H O, exTeAeital TapdAANAa pe TG O4 Kal O, (01 OTToiEG UTTOPOUV Va parbegin 51 || 52 || 54 parend;
eKTEAEGTOUV TTAPAAANAQ), TTPIV aTTO TNV O3. TO TTPOYpPANMa gival: | 53; &5
2) [MpwTta ekteAolvTal TTAPAAANAa o1 &4 Kal &,, KAl OTN CUVEXEID parbegin 31 || 32 parend;
N 85 ekTeAeiTal TTApGAANAQ pE TV Bs. g"grbegm 83 || 54 parend;
3) H &4 kai n ©, ekTeAoUvTal TTAPAAANAQ, Kal HOAIG TEAEIWOOUV Pari’:giii
Kail o1 duo ekTeAeiTal N 83. H &4 ekTeAeiTal TTApAAANAQ e parbegin 51 || 52 parend;
OAOKANPN TNV opdda Twv 84, 8,, 63 ekIva padi pe TIg 64, O, 83;
aAAG n &3 Eekivd avegdpTnTa aTrd auTiv. H 85 TTEpIPEVE! TIG N end
O3 Kal &4 va TEPUATIOOUV YIa VA EKIVITEL. >4
parend;
55
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]

AT Ta Tpia TTpoypdpuaTa Hévo TO £va gival TO «CWaTOY», ONAadr auTtd TTou
QVTITIPOOWTTEVEI KAAUTEPA TO YPA&®Oo TTpoRadicpaTog. To TTPWTo TTPOYPAUUA £XEI EVa
TTPORANPA: n diepyacia Oz TTEPIMEVEI KAI TNV 84 VA TEAEIWOE! (EKTOG ATTO TIG O4 KA B5),
evw auté dev gival atrapaitnTo. MNapouoiwg, oTo SeUTEPO TTPOYPAPUA N O, TTEPIPEVEI
TIG &4 Kal Oy XWpPig va uttapxel Adyog. Kai Ta duo mrpoypdupata dnAadr, B€Touv
EMTTAEOV TTEPIOPIOUOUG OTNV EKTEAEON TWV BIEPYATIWY ATTO AUTOUG TTOU TTEPIYPAYPEI O
ypa@og. Autd de oupBaivel oTo TPITO TTPOYPAUUA, TO OTTOIO Eival KAl TO OWOTO yia TNV
TTIPOYPAUUATIOTIKA avaTrapdoTacn Tou ypdeou Trpoadicuarog.

‘Evag 1p01T0¢ avamapdoTacns TaUTOXPOVWY TTPOYPAUUATWY Eival 0 yoaQog
mpofadiouarog, émou kaBe diepyacia eivar évag kOuBog. Av uia diepyacia TPETTEl
- va 0AokAnpwOei TpoToU uia GAAN Eskivroel, 0 ypdpog TTEPIEXE! UIa KaTEUBUVOUEVN
b aKurn arro Tov mpwro KOuPo aro 6eutepo. O ypd@og mpoLadiouarog mPETTEl va givai
3 aKUKAIKOC. Aigpyaaieg ou e ouvdéovral ue éva LIOVOTTATI HEoA OTO YPAPO
2 mpofadiouaro¢ UTTopoUV va eKTEAEOTOUV TaUuTOXpOVA.
(=]
g O1 evroAég parbegin kai parend gival évag oAU arASS Kai eUxpnoTo§ oulfBoAiouds
g TTOU XPNOIUOTTOIEITAl YIA THY avaTTapdaTacn Tautéxpovwy SIEpYaciwy
<
AKkun Edge
AKUKAIKOG T pagoc Acyclic Graph
I'pdeoc NpoBadiouarog Precedence Graph
KareuBuvduevn Akun Directed Edge
o KareuBuvduevoc papoc Directed Graph
a KoéuBoc Vertex mAn0. Vertices
"8 Movorrar Path
33
23
L O
EpwTtiosig

? Ticival o ypagog;

? Ti oupBoAilel pia akun ot éva ypdgo TTpoRadiouarog;

? Ti oupBaivel av £vag ypa@og TTPoRadiouaTog TTEPIEXE! EVa KUKAO ATTO OKMEG;

? Mg ektehoUvTal of evToAEG TTou TrepikAgiovTal amd éva {elyog parbegin ... parend;

? H avrioTolxia TTpoypauuaTwy Kal ypaewy mpopadiouartog sivar 1-1; Mari;
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O1 Aigpyaoieg oTa AeIToupyikd ZucTAPOTA Mé&6nua 7.4

2KOTTOS TOU pabnuarog autou givai va e€nyrnoel Tnv évvola ToU KPIoIUoU TURUATOS O& ZKOTT6G TOU
uia diepyacia kai va O¢giéel Tn AUon yia éva ammAd mpoLAnua Kpioiuou TufRuarog. HaBnpaTog

Orav oAokAnpwoeig 1o pdbnua autd, Ba umopeic:

¢ Na gényeic 1 gival kpioo Tunua piag diepyaciag

¢ Na opieig Tov auoifaio armokAgiouo

& Na mepiypdpeic mwg emTuyxavoue apolfaio amokAsioud o éva ammAd mpoLAnua

Ti 8a padeig;

|
Kpioipa TuAuaTa

ApPKeTA aTTd TA £pYaAEia TTOU XPNOIUOTTOIE O aXaPOTTAACTNG, OTTWG TT.X.
0 BeppoBaAauog, uropolv va XpnoipotroinBouv yia dIagOpeG CUVTAYEG.
Katd 1n d1dpKeIa TOU TTEVTOAETTITOU EKTEAEONG PIAG CUVTAYAG, O
{axapoTrAdoTng £xel TOTTOBETOEI 0TO BEPUOBAAANO AMlwpEVn OOKOAGTa
yia va tn diatnproel (eoTr, aAAd TO TTEVTAAETITO TNG OUVTAYNG eKkTTvEEL. H
ouvTayn PE TNV oTToia aoXoAEiTal yia Ta emopeva 5’ {nNTa va TotroBeTnOEi N
Zupun oT0 BepuoBAAapo yia va @ouokwaoel. Av o {axapoTTAdoTng BYAAel
N Alwpévn ocokoAdTa yia va BdAel Tn (UUN, N 0okoAdTa Ba KpuWwOosel,
KATAOTPEPOVTAG £TAI TNV EKTEAEDN TNG TTPWTNG CUVTAYNG.

O1 0dnyieg Tou 1810KTATN TTPOG TO {axapotrAdoTn (KME), dnAadn 1o AZ,
TIPETTEI VA JEPIMVOUV WOTE KATI TETOIO VA OTTOPEUYXOEI.

>¢ éva uttoAoyiaTikd oUoTnua, UTtdpxXouv polpalouevor mopor (shared resources) -0To
TTapadelyud pag o BeppoBAAaUOG- TTOU XPNOIUoTToIoUVTal aTTd TTOAAEG BlEpyaaies Kal
yia va diaacTolv aAAd Kal yia va ypa@Ttouv. O TpOTTOG TToU YivovTal O TIPOCTTEAGTEIG
O€ QUTA €x€l TTOAU pHeyAAn onuaaoia, yiati OTTwg idape Kal 010 TTAPAdEIYUa, Uia aAAayr)
ota 6edopéva atro Tn pia diepyaacia eTTnPEACeEl Kal TIG UTTOAOITTEG.

Mia TéTola XapaKTNPIOTIKA TTEPITITWON dlEpyAciwyY TTou poipdlovtal dedopéva gival Eva
online cuoTtnua Tpatelag. H diadikaoia avaAnyng evog Tooou A atrd éva pnxdavnua
ATM yivetal o€ TTEVTE QAOEIG:

1. Pwrta ToV TEAATN YIa TO XPNMATIKO TTOGO A TTou BEAEI

2. AiGBaoe 1o uttdéAOITTO Y TOU Aoyapiacou

3. YmoAdyioe 1o véo utréAoitro Y’ PeTd TNV avaAnyn Tou TooouU A, Y :=Y-A
4. ATmoBrkeuce 1O VEO UTTOAOITTO
5

Awaoe Ta xprpoTa Kal TNV atrodeign
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]

Ti Ba yivel av yivovtal atmé duo dIapopeETIKA PNXAVARATA OUYXPOVWS aVAAYEIS yid
TOV iB10 Aoyapiaopuod; Ag @avtaocTouue 0TI O€ éva KOIVO Aoyapliaopud To apXIKO
uttéAoitro Tou Aoyapiaopou eival 200.000, o évag TTEAGTNG (TT.X. N oUCuyog) {nTd
50.000, evw o aAAog (0 ouluyog) ¢ntd 20.000. ETriong utroB£ToUupE OTI N evaAAayr Twv
Olepyacoiwy yivetal PE TETOIO pUBPO wWaTe o€ KABE KBAVTO XpOvou, TO OTTOIO £XEI
didpkeia 1’, pia diepyacia ekTeAET Pia atod TIg TEOOTEPIC TTAPATIAVW Qdoelg. To
UTTOAOITTO TOU Aoyaplaopuou peTd ato Tig duo avalfyelg Ba TTpéTTel va gival BERaia

130.000.
Aigpyaoia A Aigpyaoia B Aoyaplaouog BAEmoupe Aormrév 611 TO
PWwTa yia To 1006 TEAIKG uTTOAOITTO TOU
A=50.000 ] 200.000 Aoyaplaopou dev gival
- P@ra yia 10 006 A=20.000 | 200.000 OwOTo, Kal paAIoTa
AlgBace 1o UTTOAOITTO egapraral aTio 1o Trola
Y=200.000 - 200.000 diepyaoia ekivnoe TpwTN:
AIGBacE TO UTTGAOITTO av gixe §eKIVAOE! TTPWTN N
) Y=200.000 200.000 B, T0 utméAoiTTo Ba riTav
Y =Y-A= 200.000 150.000. Av n diepyaoia A
200.000-50.000 = 150.000 ] ) geKIVIOEl TTPWTN, O
i Y:=Y-A= 200.000 TTEAATNG TTOU AVTIOTOIXEI O€
200000'20000 = 180 000 : qUTr'] eq )\st| qnééﬂgn “8
Amrofrkeuce To Y’ - 150.000 TO OWATO UTTOAOITTO YIa TN
, ) ouvaAAayn Tou, EVvw O
- ATtroBrkeuce 10 Y 180.000

TEAATNG TNG diepyacoiag B
Ba A&Bel atrédeign pe AavBaopuévo uttéAolTro.

To AdBog 6T0 TPHYpaLLO TPOEPYETOL OO TO YEYOVOG OTL TOAAES OlEPYNTIES
potpalovron dedopéva. Av dafdlovv kot ypdpouvv oe avtd aveCEdeykta,
161E T dedopéva dev TaipvovVy TIC 6MOTEG TIHES. To TpOPANa ovTd
ovopaletat to TpOPANUa ToV Kpraiuov Tunuotog (critical section) 6mov
npénel va eEacalcOel n axepaiotnta Twv dedouévav (data integrity).

MNa va AUoel To TTPOPRANPa e To BepPoBAAauo, o1 0dnyieg TTPog TO
CaxapoTtrAdoTn (AZ) ptropouv va mTpoBAéTTouv duo AUCEIG:

- MapdTi To TTEVTAAETTTO TNG TTPWTNG CUVTAYNG £XEI TEAEIWOEI, VA
ouvexioel va aoyoAsiTal e autr PEXPI va £pBel n GTIYUNA TToU
XpPnolPoTrolei T cokoAdTa Kal va atreAeuBepwael To BepuobaAapo.
Tote Ba T dlakOWel Kal Ba TTpoXwPEroEl OTNV ETTOUEVN.

- Na onueiwaoel 611 0 BepPoBAAAUOG gival OECUEUPEVOS ATTO TNV TTPWTN
ouvTtayn. ‘Etal agou n deutepn cuvTtayn xpeiddeTal To BepuobaAauo
yIO VO TTPOXWPNOEl, Kal auTog dev gival EAeUBEPOG, OEV TTPOXWPET HE
auTh. Tn d1akOTITEI SNAASH, TTPIV AKOUA VO EKTTVEUCEI TO TTEVTAAETTTO
TNG Kal TTpoXwpEi ue katrola GAAn. To idio aupBaivel yia 60eg
ouVTayEG Kal 60€G QOPES XpelIalovTal To BepuoBAaAapo, Ewg 6Tou
auTOG aTTeEAEUBEPWOEI.

Auo avtioToixeg AUCEIG UTTOPOUV VA €QAPUOCTOUV Kal TO TTPORANUA Tou TPATTECIKOU
Aoyapiacuou:

- Méxpi va oAokAnpwOei N cuvaAAayf Tou TTpwTOU TTEAATN Ogv EKIVA QUTH TOU
deuTepou. YAorroinan: ADpavoTIoIEiTal TO GUOTNHA OIAKOTTWY TOU XPOVIOTH (0
oTT0i0G €ival uTTeEUBuvVOoG va evnuepwvel TNV KME k@B @opd TTou TTPETTEl Va
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OIaKOTIEl pla diepyacia yia va ekTEAEOTE GAAN) PEXPI N TTPWTN cuvaAAayr va
oAokAnpwoei, otréTe dev eival dBuvaTdv va BIAKOTTEI AUTH YIa VA EKTEAEOTET
KATTOI0 GAAN.

- To AZ «onueiwvel» 61l o Aoyaplaouog XpNOIUOTTOIEITAI aTTO TNV TTPWTN
dlepyaaoia, kal N OeUTePN TTEPIYEVEI £WG OTOU O AOYOPIAOUOG «ATTOONUEIWOE»,
eAeuBepwBei dnAadr|. YAorroinon: Mg €181koUg unxaviopoug, 61TTwg ol
ONMATOQPOPEIG, TToU Ba EETAOTOUV OE ETTOPEVO PABNUQ.

Kai oTig duo TTEPITITWOEIG, TO TTPORANKA TNG aKEPAIOTNTAG TwV dedouévwy dev apopd
TNV TTPWTN @don ¢ diadikaaiag avaAnyng, dnAadr Tnv eiIcaywyr] atrd Tov TTEAATN
TOU XPNMOTIKOU TTO00U TTOoU £TTIOUEI, yiaTi TOTE Ta 0edOUEVA TOU AoyaplaouoU dev
éxouv diapaoTei ) aAA&Eel akopa. Av diakoTrei n digpyadia apéows HOAIG pwTATEI TOV
TTEAATN yIa TO UYoG Tou TToo0U, O,TI aAAayEG yivouv oTo Aoyapiacud atrd KATTola GAAN
ouvaAAayn o€ Ba €TTNPEACOUV AUTHV.

BA&Toupe Aoitrév 6T yévo o€ éva Tufua TnG KABe diepyaciag eugavidetal Kivouvog yia
TNV akepaIdTNTA TWV dedopévwy. To TUAPA AuTd TOU KWOIKA OVOUALETal KpIOIUO TUUA.

‘ Otav o depyacio ekterel TOV KOSKO TOV KPIGIHLOL TUNUATOC TNG, Koo
GAAN Oev umopet va eKTeEAEL TO O1KO NG Kpioo TUNRHA, £xOoVUE ONAAON TO
QovOLEVO TOL auolfaiov aroxiciouod (mutual exclusion).

Av duo A TTEPIoOOTEPEG DIEPYOTIES Eival TAUTOXPOVA £TOIUES VA EIGEABOUV OTO KPICIO
TUAMA TOUG, N €TTIAOYA aUuTAG TTou TEAIKG Ba To eKTEAETEI YivETAI E TUXAIO TPOTTO.

O Dijkstra (1965) £€6e0¢€ uePIKOUG AKOPA TTEPIOPITHUOUG VIO T KPIGIUA THAMATA:
1. Ortav pia diepyacia ekTeAei KWOIKA EKTOG TOU KPIGIUOU TUAMATOG TNG, OEV UTTOPEI

va atroTpEWEl AANEG SIEpPYATies va EKTEAECOUV TO BIKO TOUG KPICIWO TUAMA.

2. Ortav duo N TTeEPIcTOTEPEG DlEPYATies eival TAUTOXPOVA £TOINEG Va EIGEABOUV OTO
KPIOIJO TUAPA TOug, N AQWn atmégacng dev TTPETTEI va avaBAAAETal €TT GTTEIPO.

3. Tpétrer va uttdpxel dikaioouvn (fairness) atov TpATTO €TMIAOYAG TNG dlIEPYATiag TTou
Ba €10€AB€I 0TO KpioIuo TUAUA- OAEG o1 diEpyaaieg TTPETTEI va €XOUV TNV idia
mBOaveTNTa Va EUTTNPETNOOUV PECO G€ KATTOIO AOYIKO XPOVIKO BIACTNUa Kail OXl
KATTOIEG VA JOVOTTWAOUV TO oUCTNUA.

O1 duo TTpwWTOI TTEPIOPIGHOI TIPOPUAACTOUY TOo cUCTNPa aTrd To adiééodo (deadlock) ny
10 auoiBaio utmAokdapiopa (mutual blocking), 61mou O0Aeg o1 diepyaaieg eutrodifovral va
EKTEAEOOUV TO KPICIUO TUAMA TOUG VW TOUAAYXIOTOV pia Ba uTTopouade va To KAVEL.

Apoipaiog atrokAEICHOG Yia duo diepyacieg: n Auon Tou Peterson

H 1pwTn AUon 110U 866nKe 0TO TTPORANUA Tou apoifaiou Aispyacia 1
atTokAEIoPOoU yia duo digpyaacieg Tav auTh Tou Aavou repeat

paBnuatikoU T. Dekker, 6uw¢ n AUon Tou édwoe To 1981 o J. iisggof;;a?jsiingf

Peterson eivai TTOAU 1110 oTTAR. YTTAPXE! YO KOIVR) METOBANTH YE (* exdhdeon npdbeong e10680y

ra . e P s ra { A *
dvVopa TT.X. Seira, TToU Seixvel TToId aTTé TIC SUO JIEPYATIES EXEI gy O ERIOHO THARS )
OEIPA va eKTEAETEI TO KPIOIWO TUAMA TNG. Av N JETABANTA €xel TNV
TIUA 1, TOTE €ival o€Ipd TNE TTPWTNS DIEPYATIAC, EVW av EXEI TNV (* Hepipeve va €pbeL n oetpd oou *)

while eisodos2 and seira <> 1 do

TIMA 2 gival og1pd TRG deUTePNG. ETTiong uttdpyouv duo do_nothing;
UIETGB)\I’]TEQ, Hia yia KG'9£.5IEpVGGI¢'Z1, ME ovopqm 'ITX eisodos1 kai Y 1= ¥ - AL; (* pioupo tpApa *)
eisodos2. H pyetapAnTtn eisodos1 €xel Tnv TIPN true 6t1av n eisodosl := false;
Olepyaacia 1 €ival éTolun va ekTeAEoel i} EKTEAET TO KpioIPO TUAMA ??ieioiof
n se;
NG, EVW 0€ OAEG TIG AANEG PATEIG EKTEAEDNG TNG €XEl TIUN false. —————————
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Algpyacia 2 AvTioTOIXEG TINEG TTAipVEl KAI N METAPBANTA eisodos2, yia Tn digpyaoia
repeat . . , , ,
2 - DiabasePoso; 2. O1 8Uo digpyaaieg €Xouv Tn HOPQK) TTOU QAiVETAI OTA OXMUATA.
eisodos2 := true;
(* exdAAwon npbébeong eLoédov KdaBe diepyaaia Tepipével yia Tnv GAAn, e@doov givai n aeipd g

o :’:pil‘:”m TRARa *) GAANG Kai ekeivn £xel SNAWGCEI TTPOBEDN Va EKTEAETEI TO KPITIO
) ) ) TUAMA TNG. Av T1.X. €ival n ogipd TnG diepyaciag 2 aAAd exeivn dev
(* Oepipeve va €pdet n oetpd oov *) ooy éroiun va ekTEAETEN TO KPIOINO TUARA TNG (SNAGSH

while eisodosl and seira <> 2 do

do_nothing; eisodos2=false), 167€ n diepyacia 1 ytraivel 010 SIKO TNG KPIOIUO
Y = Y - A2; (* xploupo TpApa *) TUAMA, €’|JTTO,5I(OVT(X§ Tr],2 ME TN Bor]eaa’mg elsodo§1. Av chu o1 duo
eisodos2 := false; diepyaacieg BEAOUV TAUTOXPOVA VO EKTEAEGOUV TO KPIOIUO TURUA TOUG,
DosePoso; TO eKTEAEl TTPWTA €KEiVN TTOU UTTOBEIKVUETAI ATTO TN METABANTA seira.

until false;

H AUon auTA utropei va eTTeKTABE Kal yia TNV TTEQITITWON TTOU €XOUME
v diepyaoieg: n AUon auth dpwg gival apkeTd TTOAUTTAOKN, VW TO TTPORANUA AUVETaI
TTOAU 110 atTAd pe Tn BorBeia Twv onuarogopéwy (semaphores) TTou TTEPIYyPAPOVTAI
OThn OUVEXEIQ.

2T1a rautéxpova mmpoypduuara n urrapén dedouévwy TTOU XPNOIUOTTOIOUV aTTO
KoIvoU TTOAAES Bigpyaaies (Kai TOUAGYIOTOV pia arrd autéS ypdgel ota dsdouéva),
- glodyel To ATNUA TNS aKEPAIOTNTAS TWV OEOOUEVWY aUTWV. To TUALA KWOIKA UIaS
b oiepyaaciag 1o omoio diaaler i ypdgel xpnoiuoTToiouV arrd Koivou
3 xpnoiuotrroiouueva dedouéva ovoualeral Kpioluo Tunua. Amoé uia ouada SIEpyaoiwv
2 TTOU XPNOIUOTTOIOUV Q1T KOIVOU O£O0UEVa [IOVO Uia UTTOPET va EKTEAET ava TTdoa
g_ onypr?lro Kpioiuo rur?ug mg. Av yia KdﬂO/q Adyo o’/\sg ol §/£pyaoieg mg¢ ?udéag
W gutrodidovral va EKTEAETOUV TO KPIOIUO TURUA TOUG, TOTE EXOULIE UIQ TTEQITITWON
g adieééou.
<
Adié€odo Deadlock
Akepaiornra Asdouévwy Data Integrity
Auoifaio MmAokdapioua Mutual Blocking
Auoifaio¢ ATTokAEIOUOC Mutual Exclusion
o Aikaloouvn Fairness
Q Kpioiuo Tunua Critical Section
"8 Moipalouevor Népor Shared Resources
b >
i3
L O
EpwTtiosig

? T givai 10 Kpioiygo TuRua; Mepiypays To KPIoIUO TUAPA OTO TTPORANUA TWV
TPATTECIKWYV AVOAAYEWV.

? Moére éxoupe apoIBaio atrokKAEIoUS PETAgU U0 dIEPYATIWY;

? E&nynoe T AUon Tou Peterson yia Tov apoiBaio atmokAEIoO.
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2KOTTOS TOU uabnuarog autou givail va mapouaidoel TouS OnUAaToQopPEic Kal Tov TPOTTO ZKOTT6G TOU
TouU AUvouv 10 TTPOBANUA TOU KPIOIUOU TURUATOS. HaBnpaTog

Orav oAokAnpwoeig 1o pdbnua autd, Ba umopeic:

& Na opileig 11 eivar onuaroopéag kai ol Agitoupyies P kai V

& Na mepiypdoeis Tws AUvouv o1 onuato@opeEic 1o mpdBAnua Tou Kpioiuou TURuaTog Ti 8a padeig;
¢ Na amrapiBucic 1i¢c Aiote¢ digpyaciwy mou Kpard 1o N3

¢ Na gényeic mwg¢ AUvoupue ammAd mpoBAfuara ue onuaroQopeic

H AUon yia To TpoBANua Tou KPiCIHoU TUAUATOG TTOU €idAE OTO TTPONYOUNEVO Uadnua
gival cwoTh, aAAG £X€El BUO PEIOVEKTAPOATA:

1. MNpooBértel TOAAEG HeTABANTEG KAl eTTITTAEOV EVTOAEG OTOV KWAIKA TNG
digpyaciag KAVOVTAG Tov TTOAUTTAOKO Xwpig Adyo. ATTO TIG 8 ypaupEG KWOIKA
NG KABe diepyaciag TTou 86OnKav GTo TTPonyoUuevo Pabnua, ol 3 uévo eivail 1o
TTPAYUATIKG TTPOYPAUHA, VW OI UTTOAOITTEG 5 gival TTPOCOETEG.

2. Aev emekTeiveTal eUKOAQ yIa TTEPICCOTEPES ATTO dUO Bigpyaaieg, OTTOU gival
aKOMA TTI0 TTOAUTTAOKN.

O aveAKUOTAPAG PIAG TTOAUKATOIKIAG XPNOIUOTIOIEITAI JE TTAPOUOIO TPATTO
ME Ta poipalopeva dedopéva evog TauTdxpovou TTpoypdupaTog. O
€VOIKOG TTOU €ival JEoa OTOV avEAKUOTAPA gival n diEpyaacia TTOU EKTEAET
TO KPICIUO TUAMA TNG.

Av n xprion Tou aveAKUCTHPA YIVOTAV HE TOV TPOTTO TTOU TTEPIYPAYAE
OTO TTPONYOUUEVO UAdNnua, Ba yivéTav pia TToAUTTAOKN SIadIKaaia: OTToI0G
NBeAe va Tov xpnaoipotroioel Ba dnAwve autr Tou TV TPpABean, Kai o
aveAkuaTApag Ba e€utrnpeToUaE £vav-£vav OAOUG TOUG EVOIKOUG TTOU TOV
xpelafovtal, o€ KABe OpoQPo e TN oeIpd. Oa UTTAPXAV KOUUTTIA yIa TNV
ekdAAWON TNG avdaykng Xpriong Tou aveAKUCTAPQ, YIa TRV ETTIAOYH auToU
TTOU £XEI TNV TTPOTEPAIOTNTA, VIO TNV EAEUBEPWAN TOU AVEAKUGTAPO KATT.
Me autd Ba yivéTav n guvevvonaon PETagU Twy eVoikwv KABE @opd yia To
TTOI0G €XEI TIPOTEPAIOTATA, TTOIOG Eival ETTOUEVOG OTN OEIPA yia va
eCuTTNPETNOEI Kal TTo10G TEAIKG Ba XpNOIUoTTOINGEl TOV aveAKUoTAPA. Me
MIa T6oo TTOAUTTAOKN Kal apyr diadikagia udAAov ol TrepiaadTepol Ba
XPNOIJoTToI000aV TO KAIJOKOOTAOIO!

Ti yivetan duwg oTnv TpaypaTikoTnTa; OTaV 0 AVEAKUCTAPAG
XPNOIMOTTOIEITAl, 0€ OAOUG TOUG OPOPOUG Eival AVAUUEVO TO QWTAKI PE TV
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évoeign «KareiAnuuévog». OT1roiog B€AEI va XpnOIPOTTOINTEl TOV
QAVEAKUOTHPA TTEPIYEVEI HEXPI VA OBACEI N QWTEIVH £VOEIEN KAl PETA
ekdNAWvel TNV TTPEOETT| Tou TTATWVTAG £va KoupTri. OT1roi1og TTpoAdBel Kal
TO TTATHOEI TIPWTOG, KAAEI TOV AVEAKUOTAPA.

O1 Aeitoupyieg Aoitrév Tou OUCTHUATOG XPHoNG TOU aVvEAKUOTAPA gival
ouclaoTiké duo:

- O évoikog TTepIPével va oBnoel N QwTeIvh EVOEIEN, TTATE TO KOUNTTI Kal
KaAei TOV aveAKUOTAPA.

- O évoikog Byaivel atré Tov aveAKUGTHPA KAl N QWTEIVA £vOEIEn aBAVEL.

H 16€a Tng @wTeIvAG £vOEIENG, TTOU EVEPYOTTOIEITAI JE TO TTATAPA VOGS KOUMTTIOU, UTTOPET
va PeTa@epOei kal oTo TTPORANUA TOU KPIOIUOU TUAPATOG, JE TOUG ONUATOPOPEIS
(semaphores). O onuato@op£ag, TTou ival £vag HETPNTAG HE AKEPAIEG TIMEG,
avTioToIxei oTn WTEIVA £vdeign. OTav éxel Tnv TiunA 0, T0TE N évdeign eival avappévn,
evw OTav éxel TV TP 1 n évdeign eival ofnotr. To TTdTnua Tou KOuuTTIoU Kal n KAfon
TOU QVEAKUOTAPA TTPOKAAOUV peiwan TG YeTaBAnThG KaTd 1, evw To OBACIYO TNG
QWTEIVAG EvOEIENG avTIoToIXEl o€ augnon TnNG HETARANTAG KaTé 1.

Aeiroupyia P AVEAKUGTAPOG ZNHATOQPOPENG

Heplpeve va ofRoel n eotelvh €vdelén. while s = 0 do_nothing;

. I&ta 1o xoupnl. s :=s8 - 1;

[H pwtelvhy évdelén opivetl. s := s + 1;

O1 onuaToopeig kal o1 dUo AEIToupyieg TOUG, e Ta ovouarta P kal V, TrTapouaiaoTnkav
atmé 1o Dijkstra 10 1965. O1 duo Asitoupyieg ekteAoUvTal adiaipeTa, dnAadn 6tav oTn
Aermoupyia P teAeioel o Bpoxog «while s = 0 do_nothing», n eréuevn evioAr Ba
EKTEAEOTEI AUEOWG XWPIG BIAKOTTA attd AAAN diepyaacia. Av duo dIEpYaTieg
ETTIXEIPIOOUV TAUTOXPOVA Va EKTEAECOUV TN AciToupyia P, 10T Ba ekTEAEOTOUV UE

Tuxaia ocipd.
X — To mpoRANuUa Twv avaAfWewv AUVETAI TWPA PE £€va ONUATOPOPEQ, UE OVOUA TT.X.
IEPpYaTia P ’ .
repeat Py «semay, 6TTWG PaiveTal GTO OXMMa.
Al := DiabasePoso;
P(sema) ;

;* xp;muzlwr’lw *) | YAotroinon Twv Asitoupyiwv P kai V

V(sema) ; OT1rwg €idaye, Evag onUATOPoPEAg eival TIPAKTIKA €vag HETPNTHG, TOV OTTOI0
un]ici’sleizslcs"’e_ poipalovTal 60£G dIEPYOTiE XPnoIYoTTrolodv To anuaro@opéa. IMa va yivovTal
' OWOTA oI AEITOUPYiEG OTO aNUATOPOPEQ, TTPETTEI N TIPOGRACN OTO HOIPAlOUEVO

repeat Aepyacia 2 auTd PETPNTH Va YiveTal Pe ao@dAeia (kpioiuo TuApa). Autdg gival o AGyog TTou ol
A2 := DiabasePoso; Aeiroupyieg P kal V Tpétrel va ekTeAOUVTaI adIdipETa.
liisig?l!;.uo THAPA *) 2€ OAOUG TOUG UTTONOYIOTEG OI EVTOAEG O€ YAWOOoa pnxavrg, dnAadr) aTo
Y i ¥ - a2 OTOIXEIWDEDTEPO ETTITTEDO TTPOYPAUUATIONOU TOUG, eKTEAOUVTaI adiaipeTa. ‘ETol av
V(sema) ; 01 U0 AEITOUPYIEG UAOTTOIOUVTOI OOV EVTOAEG YAWOOTAG PNXAVAG, TOTE IKAVOTTOIEITAI
DosePoso; AUTOPATA O TTEPIOPIOUOGS TNG adIAiPETNG EKTEAECTG TOUG. AUTO OUWG UTTOPET va

% onuioupynaoel duo coBapd TTpoBARuaTa:;
- Av o onuatogpopéag cival Adn KaTeIANUUEVOS aTTo Jia digpyacia, dnAadr €xel

TiuA 0, n eréuevn Tou Ba ekTeAéoel TN Aeitoupyia P Ba apxioel va ekTeAei
adiaipera 10 Bpodxo «while s = 0 do_nothing». AQoU n ekTéAean cival adiaipeTn,
600 0 Bpdxog ekTeAeiTal dev gival duvaTdv va BIAKOTIEI N digpyaacia yia va
EKTEAEDTEI KATTOIO GAAN, CUVETTWG KAl VO OTTEAEUBEPWOEI 0 anuaTo@opéag aTod
Tn dlgpyaaia Tou Tov KaTéxel. O UTTOAOYIOTAG TOTE BPICKETAI O KATAOTOON
ad1e€O00U Kal eKTEAET ETT ATTEIPO TO BPOXO.
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- Akdpa kail av 1o TTponyoUpevo TTPORAnua EeTTepaaTei, KAOe eKTEAEGN TNG
Aermoupyiag P atré pia diepyacia Ba ouvettdyeral Tn oTTaTtdAn apKETOU
UTTOAOYICTIKOU XpOvou oTnv ekTéAeon Tou Bpoxou. O1 diepyacieg, o€ KABE
KBG&vTo Xpbdvou TTou Toug avTioToIXEl Ba ekTEAOUV TO BPOXO, {odelovTag £TOI
XPOvo TTou Ba UTTopolcE va XPNOILOTTOINGE TTIO «TTAPAYWYIKE.

MNa va geTepaaTolv Ta TTPOPAAUATA AuTd, ol Asitoupyieg P kail V &gv uhotrolouvTai
OTNnV TTPAYUATIKOTNTA 6TTWG opifovTal. [a TNV UAOTTOINOTN TWV ONUATOPOPEWY
xpnoigotrolouvtal Aiote¢ avapovrg (waiting lists).

KdaBe onuatogopéag £xel Tn SIKA Tou AioTa avapyovrg oTnv oTToia TTEPINEVOUV Ol
dlepyaaieg TTou xpeidfovTal To onuaTo@opéa, yia 600 Xpoévo auTtog gival
KatelAnuuévog. Otav 10 AZ etIAEyel TNV eTTOUEVN diepyacia TTou Ba ekTeAeoTel, &€
AauBdver uTTOYWN AUTEG TTOU TTEPIMEVOUV OTN AioTa KATTOIOU onuaTo@opéa, yIaTi £Ta1 Kal
aANIWG auTr) dev €xel TITTOTA va KAVEl PEXPI va eAeuBepwOei 0 onuaTopopéag.

H Aeiroupyia P Aoitrév yivetal wg €€NG: av 0 anuato@opéag ival eAeUBepog, TOTE N
diepyaaoia Tov kataAaupavel. Av dev gival eEAeUBepog, N digpyacia KaTtaypd@eTal oTn
ANioTa avapovng Tou onuato@opéd, GTTouU Kal TTAPAPEVE XWPIG va eKTEAEITAL XTN
Aermoupyia V, étrou pia digpyaacia eAeuBepwvel To onuato@opéa, To AZ eETdlel T
ANioTa avapoving Tou. EmmAéyel atrd auth Tnv TpwTn diepyaaia kai Tn diaypd@el atréd Tn
ANioTa avapovng, eio@yovTtdg Tn oTn AioTa Twv BIEPYACIWY TTOU EKTEAOUVTAI €K
mePITPoTG oTnv KME. 2X0vtoua Ba €ABgl n oeipd TG dlEpyaciag auThG va EKTEAEOTEI,
Kal TOTE Ba KaTaAdBel To onpaTo@opéa oAokAnpwvovTag £T01 T AsiToupyia P.

H AioTa avapovig evog onuato@opeéa opyavwveTal gav oupd (queue). e pia oupd,
OTTWG T1.X. OTO Tapeio piag Tpamedag, emAgyeTal atd TV oupd n digpyacia TTou
TTEPIMEVEI TNV TTEPICOOTEPN WPA.

O1 AioTeg TOU Ag1ITOUPYIKOU OCUCTAMATOG

Me Tn p€Bodo Twv ANIOTWV avauovhg, ol diepyacieg xwpifovTtal ae katnyopieg: MNa kabe
ONUATOPOPED £XOUNE TNV KATNYOPIa TwV SIEPYATIWY TTOU TTEPIMEVOUV YI' AUTOV, Kal
UTTApPXEI N KaTnyopia Twv SIEPYACIWV TTOU OEV TTEPIMEVOUV YIA KAVEVA ONUATOPOPEQ.

MNa va ptropei To AX va Bpiokel eUKOAA Kal ypriyopa TToleg SIEpYOTieg deV TTEPINEVOUV

0€ KATTOI0 ONUATOPOPEA, KPATA M

ZexwploTh AioTa pe autég. H AioTta auth AioTa éToipwy
ovopddetal Aiota éroiuwy Siepyaciiyv (ready Siepyaoiiv

list, RL)- a6 autiv €miAéyel To AZ Tnv
eméuevn diepyacia TTou Ba eKTEAEDTE.
2uvBwg Kal n AioTa éToipwyv dIEpYaCIWV

gival opyavwuévn cav oupd.

O 1pdT0G AciToupyiag Tng KME eivai \ / \ / \ /
TTAPOUOIOG UE AUTOV EVOG OpuXEiou, ' '
O1T0U Bayovakia JETAPEPOUV ATTO TIG AioTeg onuarogopéwyv

orfpayyeg 1o ueETGAAEUPa OTO

epyooTdaolo yia eTegepyaaia. Ta Bayovdkia - digpyacieg ptraivouv éva-
éva aTto gpyooTdoio- KME atréd pia 01dnpodpopikf ypauun - Aiota
£Tolpwyv diepyaciwy yia va eguttnpeTnBouv. Opwg Kata Tn didpKeia TNG
AeITroupyiag Tou opuyeiou Ta Bayovakia Xpeiddovral ouvtipnon: dAAo
XPEIAZeTal AAdwPa OTOUG TPOXOUG, AAAO ETTIOKEUN OTA Qpéva, Kal GAAO
XpPeIaZeTal emdIOPOwWaON oTov KATATTEATN. AvAAoya UE TNV ETTIOKEUR TTOU
XPEIGZovTal uTTaivouv oTnv oupd TOU AVTIOTOIXOU OUVEPYEIOU-
ongato@opéa, kal étav £pBel n oeipd Toug mmiokeudlovtal. MNa éco
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dl1doTnua Ppiokovtal UTTG €TTICKEUR O€ XPNOIYOTTOIOUVTAl, OTTOTE
BpiokovTal ekTdG TNG YPAUUAG-AICTAG £TOIMWY BIEPYATIWV.

Mia diepyacia putropei AoImrév va Bpioketal oTIg £§AG karaoTdoeic (process states):

& ekTeAeital atmd Tnv KME: n digpyaaia ovopdleTa

Tpéxouoa ~

Tpéxouaa (running)

MeTaywyn
mwepIBAaAAovTog

A 4

‘Etoiun

e 3TN OUVEXEIQ TTPETTEI VA ATTOQPOCICOUUE TTOIOUG ONUATOPOPEIG
Kal JETABANTEG Ba XxPNOIMOTTOINCOUNE Kal TTolIo pOAO Ba
avaAdel o kabévag. Oa egetdloupe Eva-éva Ta TTPORARUATA
aKePAIOTNTAG OEBOPEVIWIYV TTOU UTTAPXOUV Kal Ba TTpocBEéToupE
01ad0xIK& VTOAEG OTOV KWAIKA TWV diepyaciwy. Ol
aTTAOUOTEPEG HOPPEG TOU KWOIKA QaivovTal aTo oxAua. H
diepyaoia - ouyypagiag ypdeel oto apyeio myfile, evw n
diepyaoia - avayvwoTng diaBadel atrd auTto.
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Aéoupyia P & TTEPIMEVEL VIA EKTEAEOT OTN AiOTA ETOINWY BIEPYATIWV:
¥ n diepyacia ovoudletai éroiun (ready)

" @ TTEPIMEVEI OTNV OUPA KATTOIOU ONUOTOPOPEA: N
[ MirAokapiopévn ] diepyaacia cival umAokapiouévn (blocked)

2710 oxAua BAETTOUPE TOV TPOTTO TTOU Wia dlEpyaacia YTTopeEi
Aerroupyia V va JeTaBei amod pia kardotaon o€ AAAn. H pyetdBaon amod

TNV KardoTtaon «Tpéxouoay» aTnV KATdoTaon
«MtrAokapiopévn» pe Tn Aeiroupyia P yiveral pévo ooV 0 onuatoopEag £XEl TNV
TipnA 0.

21n ouvéxela Ba ouvavTriooupe Kal GANEG KATAOTATEIG OTIG OTTOIEG UTTOPET va BpioKeTal
Mia diepyaaia.

To TPOBANHA TWV AVAYVWOTWYV KOl CUYYPAPEWV

2116 Bdoeic dedouévwy (databases) TTapouoidleTtal éva TTOAU ouvnBiouévo TTpORANua
apoifaiou atrokAEIGHOU dlEpyaciwy, TO TIPORANUA TWV AVAYVWOTWY KAl CUYYPAPEWV.
Mia opdda digpyaciwyv poipddeTal Eva apyeio, oTo otroio AAAeg diepyaaieg BEAouv va
ypAWouv Kal va To TPOTTOTTOINO0UV, VW) AAAEG BEAOUV povo va diaBdcouv atrd auTo.
MNa va e€ao@alileTal To OTI TA TTEPIEXOUEVA TOU APXEIOU gival OWOTA, TTPETTEN OI
OUYYpPaQEig va €xouv atTOKAEIOTIKN) TTpOoacn oTo apxeio. OTav ypd@el Aoimmov pia
dlepyaaia-ouyypagiag kapia dAAn digpyacia dev €xel TTpdoPaan oTo apyeio. AvtiBeta,
TTOAAEG BlEpyaOieg-avayvwaTeG UTTopouv va diafdlouv Tautdxpova.

MNa va dwaooupe pia AUon oTo TTPORANUA auTd TTPETTEI VA ATTOPACITOUE TTolol Ba
£XOUV TTPOTEPAIOTNTA: Ol AVAYVWOTEG I Ol CUYYPOPEIS, OTav TauTdxpova pia diepyaaia
B¢éAel va diaBdoel kal pia B€Ael va ypdwel. Epeig Ba utroBéooupe €dw OTI TTponyouvTal
Ol avayvwoTeg, dnAadr| ol cuyypa@eig TrepINévouV va OAOKANPwOOoUV o1 AsIToupyieg
avdayvwong.

Zuyypageig

write (myfile, “..”);

AvayvwoTeg

read (myfile, mytext);




O1 Aigpyaoieg oTa AeIToupyikd ZucTAPOTA
]

OTTwodATTIOTE TTPETTEI VO XPNOIUOTTOINOOUUE £va onUaTOPOpEa
0 o110iog Ba e¢ao@aAilel To OTI HOVO Evag ouyypagEag Ba
ypa@el avd TTdoa oTIyur oTo apxeio, WoTe ol aAAayég OTO
apyeio va yivovral cowaoTd. KaBe cuyypagéag TTpoTol ypdyel
Ba kataAapBavel To onuato@opéa autd Kal Tav TEAEIWVEI Ba
ToV eAeuBepwvel. To dvoua Tou onuato@opéa Ba ivai
write_sema.

Twpa k&Be digpyaaia - ouyypagEag ekTeAel pia Aeitoupyia P
OTO ONUATOPOPED, Kal OTav auTtr) OAOKANPWOEi eKTEAET TNV
EYYPOPR. ZTN OUVEXEIQ ATTEAEUBEPWVEI TO TNUATOPOPED UE TN
Aeiroupyia V yia va Tov d1aB€oel 0TOUG UTTOAOITTOUG

OUYYPOQEiG.

MNa va BeBaiwBoulv o1 avayvwaTeg 6Tl 8 YpAPel KATTOI0G OTO
apxeio piv diaBdoouy, TTPETTEI TIPIV ATTO TNV AvAyvwaon va
KataAdBouv 1o onuaTtopopéa write_sema. Opwg, 6Ttav £vag
avayvwoTng €xel KATAAABel TO onuaToPopéa Pe Tn AsiToupyia
P, 6Aoi o1 dAAoI TTou Ba ekTeAéoouyv etTiong Tnv P Ba Tov
TTEPINEVOUV. AUTO gival KATI aveTTIOUPNTO, PIa TTOU TTOAAOI
avayvwaoTeg uTropouyv va diapalouv Tautdxpova. ‘ETol, apkei o
TPWTOS AVAYVWOTNG VA KATAAGBEI TO OnuaTo@opEéa auTo, Kal
o1 uttéAoitTol prropoUv TTAéov va diapdalouv deofa. O
TEAEUTAIOG avayVWOTNG avTiOTOIXa TTPETTEl VA EAEUBEPWOEI TOV
write_sema.

MNa va d1ammoTwoEl pia diepyacia - avayvwaoTng av gival n
TTPWTN, TIPETTEI OE PIA HETAPRANTH va KPATEITAI TO TTARBOG TWV
avayvwaoTwyV TTou gival evepyoi avd TTdoa OTIydr: oThv
peTaBANTA Ba dwoouue To dvoua readcount. ApxIka n
peTaBANTA €xer TV TP 0, KABE avayvwoTng TNV Augavel TTpIv
atd TNV avdyvwaor, Kal TN JEIWVEL JeTd attd authv. O TTpwTog
avayvwaoTng, agou augnaoel Tn readcount, Ba dIATTIOTWOE! OTI
éxel Tnv Ty 1 kal Ba KataAdaBel To onuatopopéa write_sema.
O TeleuTtaiog, 6tav Tn peiwoel, Ba diatTIoTwaoel OTI €xEl TTAAI
TiuA 0 Kan Ba eAeuBepwICEl TO oNUOTOPOPED write_sema.

Opwg n TpooBriKkn TToU KAVAUE OTOUG AVAYVWOTEG €XEI EVa
TPORANPa: utropei ToAAoi avayvwaoTeg padi va augdvouv 1 va
MEIwvouv TN YeTaBAnTr readcount, Kal HETA va EAEYXOUV TNV
TIMA TNG. € pIa TETOIA TTEPITITWON TA ATTOTEAEéOUATA gival
avegéAeykTa Kal ouviBwg 6x1 owoTd. Mia TTou n readcount
gival goipagduevn YeTaBANTH, N TTPOCRACN O€ AUTAV TTPETTEI
va QUAdooeTal aTTd éva onuaTopopEa, oTov oTToio Ba
dwooupe 10 évopa rc_sema. O1 avayvwaoTeg Ba
KataAapBdavouv Tov rc_sema TIpIv va augoouV TNV TIPN TNG
readcount kai Ba Tov EAeUBEPWVOUV a@oU £xouv eAEyEel TRV

TIHA TNG.

Mé&6nua

7.5

Zuyypaogeig

P(write_sema) ;
write (myfile, “..”);

V(write sema) ;

AvayvwoTeg

incr (readcount) ;
if readcount=1 then
P(write sema) ;

read (myfile, mytext);

decr (readcount) ;
i1f readcount=0 then
V(write_ sema) ;

AvayvwoTeg

P(rc_sema) ;

incr (readcount) ;

if readcount=1 then
P(write sema) ;

V(rc_sema) ;

read (myfile, mytext);

P(rc_sema) ;

decr (readcount) ;

if readcount=0 then
V(write_ sema) ;

V(rc_sema) ;
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Or1 onuaroopeic eivar évag unxaviouos mou AUvel ue amrAd kai Aitoupyiké 1p01o 10
TpPOLAnua Tou Kkpioluou Tunuarog. Eivar mpaktikd aképaieg HeTaBANTES, OTIC OTTOIEC
g ETEVEPYOUV OUO Agitoupyies: n Asitoupyia P, TTou TRETTEI va EKTEAEDTTET TTPIV QTTd TNV
3 EKTEAEDT TOU KPIOIUOU TUNUATOC, Kal N AsiToupyia V ToU TTRETTEI va EKTEAEOTEI
'S auéowg perd. H uAoroinon Twv onuaropopéwy ora mpayuarika A2 yiverai e Aioteg
'§ avapovng 1o TTEPIUEVOUV o1 dIEpYaaiss yia va kataAdBouv 1o onuaropopéa. Mia
3 OlEpyaaia TTEPINEVEI OTHV OUPA EVOS Onuaro@popéa, ekteAsitar amrd tnv KME i givai
¥ ETOIUN YIA EKTEAEDN.
S
<
‘Eroiun Aicpyacia Ready Process
Karaoraon Aigpyaciac Process State
Aeiroupyia P
Neiroupyia V
o Niota Avauovn¢ Waiting List
c Aiora Eroiuwv Aigpyaciwv Ready List
‘g MrrAokapiouévn Aicpyaoia Blocked Process
5 > Oupa Queue
2 2 2NUaropopéac Semaphore
0 ITpéxouoa Aicpyacia Running Process
EpwTtioeig

? T mAcovekTrpaTa £XEl £vOg onuaTopopéag otav BEAouye va AUCOUE TO
TTPORANUA TOU KPIGIMOU TUMAPATOG YIa TTOAAEG DIEPYATIEG;

? Tarti uAoTTolIoUYE TOUG ONUATOPOPEIG P AIOTEG avapoviAg Kal OXI JE TOV TPOTIO TToU
TTapoucidoaue oTn Bewpia;

? TMoooug avayvwaoTeS KAl OUYYPOPEIC UTTOPOUHE VA £XOUNE OTO TTAPASEIVUQ;
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]

¢ To Aeimoupyik6 2uoTnua gival éva oUVOAo TTPOYPAPHATWY TTOU
OpPYaVWVouV Kal €TTIRAETTOUV TIG AEITOUPYiEG TOU UAIKOU O€ €va UTTOAOYICTIKO

ouoTnua.
T ¢ Ta mpoypduuata TTou Bpiokovtal o€ KATTOI0 OTAdIO TNG EKTEAEGTG TOUG ATTO
; TNV KME ovopdadovtal diepyaaieg.
HGBapE n Hag pyaoieg
o€ + O1Bacikoi TpATTOI ATTEIKOVIONG BIEPYACIWY Eival O YPAPOG TTPOHYNONG Kai Ol
auTod €VTOAEG parbegin kai parend.
TO ¢ To TpAua piog diepyaaciag Tou XPNOIYOTTOIE poipaloueva dedopéva gival To
KEQAAaio Kpigiyo TuAMa TNG. Moévo pia diepyacia PUTTOpEi va eKTEAE TO KPIOIYO TUANA

NG KGBE Popd.

¢+ O onuarogopsig gival pia TTOAU atTAr kai Aeiroupyikni AUon yia 1o
TTPOPBANUA TOU KPIGIJOU TUAUATOG.

Ld NomakwoTtavtivou T, N. MTTIAGAN, . Toavdka, Asitoupyikd ZuoTiuata: Apxég Asitoupyiag,
2UppeTpia, 1989.

LL Silberschatz A., Peterson J., Galvin P., Operating System Concepts, Addison - Wesley, 1991.
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