ΣΕΚ ΣΙΒΙΤΑΝΙΔΕΙΟΥ – 2ο ΕΠΑΛ ΣΙΒΙΤΑΝΙΔΕΙΟΥ
ΤΟΜΕΑΣ ΗΛΕΚΤΡΟΛΟΓΙΑΣ – ΗΛΕΚΤΡΟΝΙΚΗΣ & ΑΥΤΟΜΑΤΙΣΜΟΥ
ΤΑΞΗ : Β΄ΕΠΑΛ
ΜΑΘΗΜΑ : Εισαγωγή στα Υπολογιστικά συστήματα και στα Δίκτυα Επικοινωνιών (Εργ.)
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Karaxwpnrig

TNV €TMOTAPN TNG APXITEKTOVIKAG UTTOAOYIOTWY, O KataxwpnTrg gival évag TUTTog pIKPRG aAAd
TIOAU ypriyopng HVAMNG TTou PBpiokeTal péoa OTO TOIT Tou €TegepyaoTr. H pvApn auth
Xpnoigotrolgital yia Tnv BeAtiwon NG TaxUTNTag €KTEAEONG TWV dIAPOPWY TTPOYPAPHATWY,
a@ou o€ auTiv ouviBwg atroBnkeUovTal deSOPEVA TTOU XPNOIPOTIOIOUVTAIl CUVEXEI aTTé Ta
TIpoypdupaTa. TNV TTEPITITWON QUTH O KATaXwpnTAG TTapéxel TTOAU ypriyopn TpéoBacn o€
autd Ta dedopéva Kal €101 TO TIPOYPapHa ekTeAETal Mo ypriyopa. O1 TrepioadTepol ammd Toug
OUYXPOVoUG NAEKTPOVIKOUG UTTOAOYIOTEG  AeiToupyolv  oUp@wva Pe TNV €§AG  Aoyikn:
peETa@épouv dedopéva amd TNV KEVIPIKA HPVARN OTOUG KATaXwpnTég, KAavouv TIG SIApopeg
TPAgeIc Tavw oTa dedopéva Kal OTNV OUVEXEID HETAQEPOUV TO OTTOTEAECUA OTTO TOUG
KataxwpnTéG Tow otnv KUpia PvApn. H texvikr autr ovopddetal load-store architecture.

H KME Trepiéxel ToAoUG KataxwpnTég, amd Toug oTroioug dAAol gival YEVIKAG XPHONG, VW
GAAor eTTITEAOUV pIa GUYKEKPIPEVN AgiToupyia (KaTaxwpnTég eI8IKAG Xpriong). Or anuavtikdTepol
aTré Toug KaTaxwpnTéS EIBIKAG XPONG €ival o HETPNTAG TTpoypdupaTog (Program Counter, PC)
Kal o kataxwpntig evioAwv (Instruction Register, IR). O peTpntAg TTPOYpPAupaTOG SeiXVel TNV
ETTOPEVN EVTOAI TTOU TTIPOKEITAI VA EKTEAEDTEL, EVW) O KATAXWPENTAG EVIOAWY TTIEPIEXEI TNV EVTOAR
TIOU EKTEAEITAI EKEIVN TN OTIYUA.

Registers within a CPU

Memory Buffer Register

CPU - Central Processing Unit Main memory
(RAM)

() www.teach-ictcom Address Bus

Ovopaoieg Baoikwyv Karaxwpntwv:

e MetpnTig Mpoypapparog (Program Counter, PC)

o Karayxwpntrig EvioAwv (Instruction Register, IR)

o Karayxwpntg Alubuvoewv Mvrjung (Memory Address Register, MAR)
o Karayxwpntrig Aedopévwy Mviung (Memory Data Register, MDR)

e Juoowpeutrig (Accumulator, AC) 4 A, B, C...

o Aceiktng ZToiBag (Stack Pointer, SP)

* Index, Base, Offset Registers

o Karaxwpntic Katdotaonc (Status Register, SR)
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H pvApun evog nAektpovikoU utrohoyioThy pTropei va diataxBei oe pop@r) Tupapidag. Ta
KATWTEPA OTPWHATA TNG TIUPAUIdAg TTPoo@épouv PeyaAlTepn aAAd o apyrp HvAuN.
AVTIBETWG, TO AVWTEPA OTPWHATA TNG TTUPAUISAG TTPOCPEPOUV HIKPOTEPN WVAHN aAAd TTOAU
M0 ypriyopn. To KATWTATO OTPWHA TNG TTUpaidag eival ol payvnTIKEG TaIVieg Kal aveRaivovtag
TIPOG Ta TTavw ouvavtd kaveig Toug USB Flash diokoug, Ta CD-ROM i DVD-ROM, ToUg
okAnpoug diokoug, TNV KUpia pvApn RAM, Tnv pvipn L3 / L2 / L1 Cache Tou emegepyaoTr Kai
TEAOG TOUG KaTaxwpnTéG. Apa AOITTOV o1 KataxwpenTéG BpiokovTal aTnV KOpuer TNG TTUpapidag
Kal TTPOCPEPOUV TNV TTIO YPHYOPN PVAKN TTOU UTTAPXEI. AUCTUXWG OPWG To PEYEBOG TNG PVAKNG
QUTAG €ival TTOAU PIKPO Kal TTEPIOPITHEVO.

Kpuen pviiun KME

Kupia pvriun

Meragopé Agng Meragopd nufpatos
uviung

Kpuer) pvAapn Kevtpikig Movadag Emegepyaciag (CPU cache) yvwoTh Kal wg evOIGueEDn
pvApn ry AavBdavouoa pvipn KME ovopdgoupe Tn Pvipn TTOU XPNOIPOTIOIEITAl OTTO TNV KEVTPIKN
povada emegepyaoiag (CPU), yia va TeTUxel TaxUtepn TrpdoBacn otnv kupia pvApn RAM.
AuTA n pviun gival ypnyopotepn, akpiBOTeEPN Kal PIKPOTEPN o€ péyeBog atréd TNV KUpIa Pvrdn.

Eivar uynAig Taxutntag SRAM pvrpn, Tou xpnoipotroigital petagu 1ng KME kai Tng Kupiag
HVARNG. EVTOAéG kal Trpoypdupara PTropolv va AEIToupyrioouv o€ UWPNAGTEPEG TaXUTNTEG av
Bpebolv otnv cache. Eav dev BpeBoulv, pia véa oeipd EVIOAWV QOPTWVETAI atmd TV KUpia
pvAun.

H kpuer pvipn ammobnkelel pia culoyr| atmd dedopéva, Ta oTroia aTToTEAOUV avTiypa®a TIHWV
Trou Bpiokovtal kKamou aAol. H Siagopd pe Tnv mpoowpivly pviun (buffer) eival 611 auty
opifetal ammé To AeiToupyikd cUCTNPA 1] amd €va TTPOYPAUMT, €VW N KPU@H HVAUN Exel
TIpokaBopIopévo To UANIKG TNG HEPOG. AnAadh N TTPOCWPIVE PTTOPET va ival THRPA Tou OkANPOoU
diokou i NG RAM, evd n kpuen pvipn Tng KME gival kataokeuaopévn Kal atroTeAEi QUOIKO
Kal avegapTnTo TURHa.

rpauuic

BieuBUVCIOBGTNONS _D

Evsiaucon pvaun

Kevrpncn rpauués reauués
Movasa EAEVXOU EAEVXOU

Emetepvacias Kpu®pn pvAun
(cache)

Diauhog Zuoratog

rpauuéc
Sedopsveoy
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Mviun Tuxaiag TrpooéAaong

H Mvipn Ttuxaiag Tpootéhaong (RAM, Random access memory) eival 6pog TTou
XPNOIHOTIOIOUKE Yia NAEKTPOVIKEG DIATAEEIG TPOCWPIVAG
ATTOBMAKEUONG YNPIOKWYV SedOPEVWY (UVARNG UTTOAOYIOTH), Ol OTIoiEg €mMITPETTOUV TIpdofacn
oTa amobnkeupéva dedopéva aTov idlo Xpdvo OTToUdNTIOTE Kal av BpiokovTal autd, dnAadn pe
«TUYCia TTpdoBaan».

Ymapyouv duo Baoikoi 100l RAM : n duvapiki RAM (DRAM) kai n otatiki RAM (SRAM).
H DRAM e¢ivai n 10 KoIvr) Jop@r) aAAG TTPETTEI va «avavewveTas (refresh) xINGSEG @opég avd
deutepOAeTITo, evd n SRAM Jev xpeialetal kam Tétolo. H SRAM, wg didragn, eival o
datravnpr oTNV KATAOKEUR TNG - Kal ETTOPEVWS OTNV ayopd TnG - o€ oxéon pe Tnv DRAM.

Z1nv mMAnpo@opikn pe Tov 6po RAM avagepopacte otnv KUpIa 1} KEVIPIKY UVAPN £VOG
UTTOAOYIOTIKOU CUOTAPATOG apXITeKTOVIKG @ov Ndiyav, SnAadrf Tn uvAun oTnv oTroia
armoBnkelovral TTpoypdupata Kai dedopéva, TIPOKEIPEVOU EiTE va  EKTEAEOTOUV EiTE va
uTTO0TOUV ETTEEEPYQTIa AVTIOTOIXA.

Tura, €TTioNg, TNG KEVIPIKAG MVAUNG €ival Kal N pviun pévo avéyveons (ROM), n otroia emiong
EMTPETEl TNV Tuxaia TpooTréAaon. H Baoikh diagopd Twv dUo TUTTWY PvAPNG eival 6T n
pev RAM diatnpei Ta TrepIEXOUEVA TG PHOVO OO0 TNG ETITPETTEI O XPAOTNG i} TO AOYIGUIKO TToU
eKTEAEITAI Kl HOVO EQOTOV TO UTTOAOYIOTIKG OUOTNUA TPOPOSOTEITAI HE NAEKTPIKN EVEPYEIA. €
avTiBeETn TTEPITITWON, Ta TTEPIEXOUEVA NG €iTe avTikaBioTavial amd dMa eite xavovtal
OAOOXEPWG.

H pvApn ROM €xel TTPOEYYEYPAPHEVO TTEPIEXOUEVO, TIAVIA ATTO TOV KATOOKEUQOTH TOU
OUOTAPATOG, Kal XPNOIYEUEl, GUVABWG, yia TNV ekkivnon AeiToupyiag Tou ouoTtripatog (BIOS),
HONG auté apyioel va Tpogodoteital pe pelpa, omoTE Kal N pvAun RAM eival kevh
Tepiexopévou. H véa BéBaia Texvohoyia Tou BIOS Sev eival mAéov ROM, aAAd flash, kai yi'
auTév aKpIBWG To Adyo, n avafabuion Tou BIOS, Aéyetal kal "@Aacdapiopa”.

Avuvapikn pvijun ruxaiag mpooméAaong

Auvvapikry  pvAun Tuxaiag TpooTréhacng (DRAM) eivalr évag TUTTOG PVAPNG  Tuxaiag
TIPOOTTEAQONG TTOU ATTOBNKEVEI PTTIT SESOPEVWY OE £vav SEXWPIOTO TTUKVWTH. Opwg £TTeIdr TO
@OPTIO TWV TIUKVWTWV €§acBevei pe TO XpOvo, n TTANPo@opia TToU £XOUKPE OTTOBNKEUPEVN
£€aoBevei yI' auTd TPETTEI TIEPIODIKG va Eava@opTiZeTal O TIUKVWTAG, €500 Kal 0 6POG dUVAMIKH.

DDR SDRAM

H DDR SDRAM &uvapiki pvApn Ttuxaiog mwpooméAaong SimmAoU puBupol HETaQOpPAg
Sedopévwy eival €vag TUTTOG MPVARNG KATAOKEUAOPEVNG HE OAOKANPWHEVO KUKAwpa TTou
XPNOIYOTIOIEITAI OTOUG UTTOAOYIOTEG. 'EXEl HEYOAUTEPO PUBPO PETAPOPAG TTANpogopiag o€
oxéon pe v pvipn SDRAM petagépovtag dedopéva Kal KAaTd TNV akpr avodou Kal TNV akpr
kaBédou Tou orfjpaTog Tou poloyiol. ‘ETal oxedov dITAaciddetal 0 pubuOG HETAPOPAS XWwPIG va
XPEIGZETaI AUgNON TNG oUXVOTNTAG TOU PTTPOCTIVOU dlaUAou.

DD R2— LTk
DD R3— ¢

D D R4— Ik

I T T T T T T T 1S 0
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Xwpog S1eubivoswv

Xwpo dieuBivoewv ovopdloupe €va oUVOAO BIEUBUVOEWV KATTOIWV OVTOTATWY. AUTEG Ol
ovToTnNTEG pTopel va  eival KeAd TG KUPIAG WVAPNG, TNG €IKOVIKAG MVAMPNG, BOUpeg
£106d0u/egddou, o1 UTTOAOYIOTEG £vOG BIKTUOU. ‘ETOl yia Trapadelypa dedopévou piag KME kai
Toug €Upoug Tou dlalAou BieubUuvoEwv TNG, TIX €0Tw 8 bits, Aéue OTI 0 XWpog dieubUvoewv
uvAung g KME givar 28 = 256. AnAadn n KME umopsi va 'Sei' va ameuBuvBsi os 256
EEXWPIOTA KENIA PVARNG.

ZkAnpog Aiokog

O okAnpog diokog (hard disc) eival éva payvnTiké aTOBNKEUTIKO WPECO-OUOKEUR TTOU
XPNOIHOTIOIEITAI OTOUG NAEKTPOVIKOUG UTTOAOYIOTEG, OTIG WNQIOKEG BIVIEOKAPEPES, OTA PopNTda
mp3 players, emTpamédia Yn@lakd Bivieo, KOVOOAEG TTAIXVIBOUNXAVWY, WNPIAKOUG ETTYEIOUG
Kal dopuPopIKoUG TNAEOTITIKOUG DEKTEG K.T.A.

‘Evag okAnpog diokog ammoBnkelel peyaAeg TToodTNTEG dESOPEVWV Kal N CUVABNG XwpPnTIKOTATA
TwV oKANpwv Siokwv TTou KUkAo@opouv aTo euTropio eival 250 GB éwg 8 TB. MNa peyaAuTepeg
XWPNTIKOTNTEG TTOU ayyifouv Ta 4 TB (terabyte) xpnoipotroloUvial KUKAWPATA TTOAATTAWV
OKANPWV diokwv, pE TN HOp@r oupTapwTig Sidtagng. H Taxutnta TPOooTéAdong Twv
Sedopévwy gival TaxuTepn amd To DVD, aAAd TTOAU TTio apyr| atrd TNV Pvijn Tou UTTOAOYIOTH.

O1 okAnpoi dioKol XpnoIKOTIoloUVTal OTOUG UTTOAOYIOTEG yia TNV aTTOBrKEUon OedOpEVWY,
KUPIWG TTPOYPappdaTWyY Kal apxeiwv TTou gival atrapaitnto va diatnpnBolyv, o€ avtiBeon pe v
pvApn RAM omou T1a dedopéva diaypdovral pe Tnv SIaKOTI TPo@odooiag nAekTpIkoU
PeUPATOG.

Aopr) okAnpoU diokou
‘Evag okAnpdg diokog atroTteAeital ammo:

« MayvnTikoUg BioKOUG KATAOKEUAOHEVOUG atmd PETAAAO 1 TTAQOTIKG Kal ETTIKAAUPPEVOUG
atré éva AeTITé oTpwpa o&eldiou Tou 013fpou 1 AN payvnTIKO UAIKO.

« Tov agova kivnong yUpw aTré TOV OTT0I0 TTEPICTPEPOVTAI OI PayvnTIKOi Siokol pe Tnv idia
TaxuTnTa.

«  Kepahég avayvwong/eyypa@ng emavw oe Bpaxioveg TTAvw Kal KATw atré KABe em@aveia
diokou, TToU PETAKIVOUVTAI EUTTPOG-TTioW. O ouVBUAOHOG TNG Kivnong Twv Bpaxidvwy pe
TV Kivnon Twv diokwv, ETTPETTOUV OTIG KEPAAEG va €xouv TTpooRacn oe OAa Ta onyeia
TWV dioKWV.

« HAexTpovikd egapTripata TTou €§uTINPETOUV TNV AgiToupyia Tou okAnpou  diokou,
ETTIKOIVWVWVTAG PE TOV UTTOAOYIOTH Kal avaAapBavovtag Tnv Kivnon Twv KEQAAWY Kai Tn
HETaQOPA TV dESOUEVWV.
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Cover Mounting Holes
(Cover not shown)

Base Casting
Spindie

Stider (and Head)
Actuator Arm

Actuator Axis I E—

Mounting

Actuator Holes

Platters

Ribbon Cable
(attaches heads
SCSl Interface to Logic Board)
Connector

Jumper Pins

Jumper Power Tape Seal
Connector

Tpo1rog amobijkeuong otov okAnpo dioko

Ta dedopéva atrobnkevovtal oTov okAnpod dioko wg akoAouBieg bit (apoU o1 utroAoyIoTEG
AeitoupyoUv pe 1o duadikd auoTnua). Or kepahég ypdgouv kaBe bit aAAdloviag To payvnTiko
Tedio oTNV EM@AVEIR TwV PayvnTIKWV Siokwv kal 1o dlaBddouv amAwg avayvwpioviag 1o
payvnTiko Tredio. KaBe bit dedopévwv katalapBdvel Tov SIKO TOu XWPO OTNV ETTIPAVEIQ TOU
diokou, woTéco oI akoAouBieg bit TTou atrotedolv Ta Sedopéva, dev gival amapaitnTo va
£yypagovTal oeiplakd aTov 8ioko, aAAd gival duvard va KATAKEPHATIOTOUV Kal Va £yypagolv o€
diagpopeg Béoelg.

Eidn ZkAnpwv Aickwv

Me Bdon 1o TpwTOKoAAO eTTIKOIVWYViag Kail To interface o Siokor Siakpivovtal og: SATA, SCSI,
Serial ATA, SATA3.

Kdpteg ETréktaong

Ol KAPTEG ETTEKTAONG Eival NAEKTPOVIKG KUKAWHATA TTOU CUVSEOVTAI OTN UNTPIKA TTAAKETA TOU
UTTOAOYIOTH YIO VO TOU ETTITPEWPOUV VA KAVEI DIGPOPES EPYATIEG.

O1 KUPIOTEPEG KAPTEG ETTEKTAONG Eivall:

« H kdpTa ypa@ikwyv, n omoia gival utrelBuvn yia TIG TTANPo@opieg TTou BAETTOUPE OTNV
086vn.

« H kdpTta Axou, n oTroia EMTPETTEI OTOV UTTOAOYIOTH POG vVa TTapAyel Kal va eTTegepyadeTal
fxo.

« H kdpTa TnAe6paONG, N OTIOIN PTTOPEI VO JETATPEWEI TOV UTTOAOYIOTH PAG O€ TNAEOTITIKO
[

« H kdpra emegepyaoiag video, n otoia mMTPETEI OTOV UTTOAOYIOTH Hag va SEXETal, va
eTmegepyadeTal kal va TTapayel video.

« H kdpta diktUou, n otoia divel TN dUvVOTOTNTA OTOV UTTOAOYIOTH HAG VA ETTIKOIVWVHOE!
Héow KaAwdiwv pe GAAoUg UTTOAOYIOTEG TTOU BpickovTal oTov idIo XWPO i 0€ aTmdoTaon.

« To Modem (TnAe@wvikdg AIQPOPPWTAG - ATTOSIQUOPPWTAG), MIG CUCKEUN TTou divel Tn
duvardTnTa oToV UTTOAOYIOTH HOG va ETTIKOIVWVET PE GAAouUg uTToAoyIoTEG Slapéoou Tng
TNAEPWVIKAG ypappnig. To modem WETATPETIEl TO WNPIOKO OfPA TOU UTTOAOYIOTH O€
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avaAoyikd, yia va PTTopEaEl Vo KUKAOPOPAOE! PECA aTTO TIG TNAEQPWVIKEG YPAUUEG Kal, OTn
OUVEXEID, O€ YN@IOKO, YIa va PTTOPECEl VA TO avayvwpioel O UTTOAOYIOTAG TTou BpiokeTal
otV aAAn akpn TG ypappng. Eival ToAU onpavTik ouokeur, yiati avaAapBaver va pag
ouvdéoel Pe Tov €Ew KOOpO Bivovtdag pag Tn duvatétnta va ouvdeBolpe pe 1o Internet.
XapaktnpioTiké Twv modem gival N TaxUTNTA PHETAPOPAS TWV TTANPOPOPIWV aTTé ToV Eva
utroAoyioT oTov @AAo. Zrpepa, Ta modem é€xouv TaxUtnta amméd 56K kal Tavw Kal
utrooTnpifouv Kai AsiToupyia fax.

« H Mobile connect card (kdpta oUvdeong @opnToU UTTOAOYIOTH WE UTINPETIiEG KivnTOoU
TNAepwvou). MpdkeTal yia pia véa KApTa oUVOEONG, N OTIOI0 PAG ETTITPETTEl VA £XOUME
dueon kai ouvexn TpooBacn oTto dladikTuo, OAAG KAl OTO E€TAIPIKO pag SikTuo.
XpnoipoTrolei TNV utnpeoia oUvdeong evog KivnTou TNAEPWvoU Kai, €101, pag divel Tn
duvardtnTa va oTeiloupe Kal va AdBoupe ammd To @opnté utrohoyioTh pag SMS, va
SlaxeIpIoTOUPE TOV TNAEQWVIKO PaAG KATGAOYO Kal va €X0UpE Aueon TTAnpo@dépnon yia Tov
Oyko Twv Sedopévwy TTou SiakivouvTal.

AvrTikeipeva ApXITEKTOVIKAG

ApxitekTovikiy ZuvoAou EvioAwv

Apxitektovikry ZuvéAou EvioAwv (Instruction Set Architecture, ISA), eival n Aoyikr) a@aipeon
€VOG UTTOAOYIOTIKOU OuoTApaTrog oTo emimedo Tng MAwooag Mnxavig (4 g MAwooag
Assembly xwpig TIG KAfoeIig Tou AeiIroupyikoU ZuoThpaTtog). Eivalr 1o TrpoypappatoTike
HoVTEAO (N €IKOVIKA pnxavr}) Tou avTIAapBAveTal O TTPOYPAPKATIOTAG TTOU TTpOoypappaTifel oe
autd 1O (xapnAotepo duvard) emimedo. MepihapPBavel To oUvoho evioAwv, TIG HEBGDOUG
Sieubuvol0d6TNoNG (TTPooTTéAaong PVAUNG), TN dIaXEIPIoN KATaXWPNTWY, TN KwdIKoTroinon
BleuBUvVoEWY Kal deSoPEVWY, TO PNXaviopo KAoNG pouTiviy, Tn diaxeipion eiloédou/egddou, Tn
Slayeipion Twv KATAOTAOEWY Kal ONUATWY SIAKOTIAG Tou emregepyacTr. MpOKeITal oucIaoTIKA
yla T0 oUvVOpOo WETAgU TTEPIYPAPNG EVOG UTTOAOYIOTIKOU CUCTAPATOG aTTd TIAEUPAG UAIKOU 1
AoyliopikoU.

MIKPOapPXITEKTOVIKN

Mikpoapyxitektoviky  (Microarchitecture), eivai 1o apéowg XapnAdtepo emimedo, TMO
OUYKEKPIPEVO Kl AETITOPEPEG OTTO TO ETTITTESO APXITEKTOVIKAG ZUvOAou EvioAwv. MepidapBavel
TN AETITOPEPN TTEPIYPAPR TOU TPOTTOU OUVSEONG, AEITOUPYIOG Kal XPOVIOHOU TWwV CUCTATIKWV
HEPWV (TOU UAIKOU), £€T01 WOTE aUTE va uAoTroloUv (ekTeAOUV OTN KUPIOAESia) To gUVOAO Twv
£vTOAWV. AnAadr Tn TTARPN TrEPIYPa@r) Tou KUKAoU AvakAnong — EKTEAEoNG SAwY TwV EVIOAWV
TIOU UTTOOTNPIdel 0 uTToAoyioTAG. Emiong TepidapBdvoviar kai Bépara MapaAAnAiopol
Emmédou EvroAng (Instruction Level Parallelism, ILP), dnAadr apxITEKTOVIKEG BEATILOEIG PE
OTOXO0 TNV al&nan TNG amddoanG Tou ETTEGEPYAOTH.
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Ixediaon ZuoTRpaTog

Zxediaon Zuotiparog (System Design) Trou mepiAapBaver Tn dlacUvdeon Kai AsiToupyia Twv
BaoIKWwy CUCTATIKWY OTOIXEIWV (UAIKOU) TOU UTTOAOYIOTH, KUPIWG EKTOG TOU ETTEEEPYADTH], OTO
UETPO TTOU QUTA €TTNPEAJOUV TNV ATTOS00N TOU ETTEEEPYAOTH, OTTWG:

«  lepapxieg pvAung (KpUPr PvAKN, EIKOVIKA PVipN)

« Aiauhol, PoAdyia, AiakOTITEG, EAEYKTEG KATT.

« ZuoTApara ouv-emegepyaciag (GPUs, DMAs, NICs)
« MapaAAnAiopog ot emitredo ETregepyaoTwv.

Atmédoon

Time =1 x CPI x Clock Cycle Time

« I: Instrumentation (apXITEKTOVIKA Kol PETAYAWTTIOTAG, OCUYKEKPIMEVA TTPOYPAMHATA Kl
Sedopéva)

« CPI: Cycles Per Instruction (UIKpoapxITEKTOVIKH], Opydvwaon)
« Clock Cycle Time: TexvoAoyia (TaxUtnta poAoyiol)

ANMnAemdpdoeig petagu |, CPI kai Clock Cycle Time (iowg kai aAAnAoouykpouduevol aTéxol)

Clock Cycles = Z CPI; x |;

e yia KGBe katnyopia evIOAWV i: péoog 6pog KUKAwV avd evioAn (CPlj) kai péco TocooTd
evioAwv (li) avd Trpdypappa.

FLOPs: Floating Point Operations per Second

MIPs: Million Instructions per Second

MIPs = EvioAég/Xpovog x 10° = ZuxvéTnta/CPI x 10°.

Mapadeiypa

‘Eotw OT éxoupe €évav eTegepyacTr) Tou Kavel 1 Tpdagn KivnTAG uTrodlaoToAng (aTTArg
akpiBelag) o€ kaBe kUKAo poAoyioU:

Av n ouxvotnta Tou eival 1GHz, 161 €xel ammédoon 1 GFLOP. Av oAokAnpwvel 1 evioAr o€
KaBe KUKAO, TOTE £xel atrédoon 1000MIPs

4 x freq FLOPS < {single Core 2 @ 2.93GHz} < 8 x freq FLOPs

Egaptdtar amé v mpdgn, FPADD, FPMUL, FPDIV (amAig akpiBeiag). Ma olyxpovoug
£TegepyaoTég TouhdyioTov 12 GFLOPs/cpu.
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A1adpopol YITOAOYIOTIKWY ZUCTNHATWY

Ze €éva UTTOAOYIOTIKO OUCTNUA Ta ETTIHEPOUG UTTOOUCTAATA TIPETTEl va dlacuvdéovTtal PETAgy Toug yia va
avraAAdooouv dedopéva. MNa TTapadelyua, N KEVIPIKI UVAKN ETTIKOIVWVEI UE TOV ETTEEEPYATTH, OTIWG Kal Ol
TIEPIPEPEIOKEG povAdeg. AuTd vyivetal pe Tnv Umapgn Tou Siadpépou (bus), dnAadr] evdg ouvohou
TapdAAnAwy KaAwdiwv oTa otroia CUVBEOVTaI OI ETIPEPOUG HOVADEG. To KUPIO TTAEOVEKTNHA TOU SIadpOuou
€ival n €UKOAi@ PE TNV OTIOIO WPTTOPOUHE VA TOV ETTEKTEIVOUPE TIPOCBETOVTIAG ETTITIALOV TTEPIPEPEIOKEG
Hovadeg. ATAG ouvdéoupe TNV avTioTolxn Hovada ot pia Kevp Béon, n otoia TIpETel va akoAouBei To
OUYKEKPIUEVO TIPWTOKOAAO ETTIKOIVWVIAG.

Srpara Araxorrdiv
ErrssspyvacTns

EAsvxTAc
oxANnPoG

O diGdpopog atroTeAeiTal atmé Tig ypaupés eA€yxou (control) kai Tig ypaupés Sedopévwy (data).

o O1 ypappég eAEyXOU XpNOIHOTIOIOUVTaI VIO T PETGS00N TwV ONpaTwy eAéyxou, Ta omoia kKabopifouv Troia
Hovada ammooTéAAel dedopéva, Trola HOVAda €Xel TOV EAEYXO TWwV YPAUHWY Sedopévwy, Ti €idoug dedopéva
peTadidovTal KATT.

o O1 ypappég dedopévwy Tou IadPOUOU PETAPEPOUV SUABIKEG TTANPOQOPIES aTTd TN CUCKEUN-ATTOOTOAéa OTN
OUOKeUN-TTapaAfTITn. O1 SUABIKEG TTANPOPOPIEG PTTOPE VA €ival EVIOAEG TTPOYPAHHATOG, SIEUBUVOEIG UVAHNG
1 Yn@iakd Sedopéva OTIwG yia TTapadelypa TTEPIEXOHEVA TOU SioKou.

Av o diokog BéAel va ypayel katrola SeSopéva 0T Pviipn, ol Ypappég dedopévwy Ba TrEpIEXOUV OTNV apxr T
di1elBuvan TNG PvAENG oTnv otroia Ba yivel N eyypa@ri kai KatoTmv Ta dedopéva Tou diokou. ETnv apxr ol
ypappég eAéyxou Ba Trepiéxouv To orjua eAéyxou Trou kaBopilel 6T 0To BIGdPOO SESOPEVWV TTEPIEXETAI
dieBuvan kal oTn ouvéxela éva dAAo orfjpa eAéyxou Tou Ba SnAwvel AT TTAéov TrepiéxovTal dedopéva. e
HEPIKEG TIEPITITWOEIG XPNOIMOTIOIETal éva «BIEUPUEVOY €iDOG DIadPOUOU, GTTOU Ol YPAHHEG DIEUBUVOEWY
gival EXWPIOTEG aTTO TIG YPaPPEG Oedopévwy. ZTIG TIEPIOOOTEPEG OHWG TIEPITITWOEIG dedopéva Kal
BIEUBUVOEIG PETAPEPOVTAI ATTO TO i510 TUVOAO YPAPHWY HE Ta KatdAAnAa orfpaTa eAéyxou va SiagopoTrolouV
v KGBe peTadoon.

Ta kUpia XApPAKTNPIOTIKAG £vOeg Siadpdpou eival n raxdrnra | ouxvornra peradoons Twv bits (bus
clock, bandwith), To sUpog Tou (bus width) ka1 0 xpévog adpdveiag (bus latency).

Taxdtnra S1a8pOpou ovopddeTal n ToooTNTa Twy SUASIKWY dedopévwy TIoU UETadidovial ot pia povada
Xpovou. H TaxdtnTa petpiétal o€ bits ava deutepoAetrto. Eidikd yia diadpdpoug mou n peTddoon yiverar oe
TIpOKaBoPIoPEVOUG  TTAAHOUG €VOG  poAoyioU, avti Tou Opou TaxUTNTa OUXVE  XPNOIUOTTIOIOUHE TOV
&po auyvornTa Tou diadpopou, n otmoia peTpiETal oe Hz. 'ETal évag diadpopog pe poAdl 33 MHz anpaiver 61
pTTopei va peTadidel oe KGBe ypappur) Tou 33 ekatoppupia bits To SeuTEPOAETTTO.

Xpovog adpdvelag ovoualeTal o XpOvog TTou XPEIGZeTal yia T HETAS00T TOU TIPWTOU TUAHATOG SESOPEVWY aTmd
10 éva onueio Tou diadpopou oTo GANo, atrd To BiOKO OTN KEVTPIKK WVAUN, ATTO TNV KEVTPIKK WPVAUN OTn
AavBavouoa pviipn KA. O xpdvog adpdaveiag apTdral amd To PrKog Tou Siadpopou PETagy Twv duo
onpeiwv. Oogo peyaliTepo gival To prikog, kKai 600 TTepIoaOTEPEG Hovadeg TTapepBaAovral oTo diadpopo,
TG00 PEYAAUTEPOG €ival 0 XPOVOG aUTOG.

EUpog S1adp6pou ovopdZetal 1o TTABOG Twv TTAapdAANAwY ypapuwy TTou armoteAolv 1o diadpopo. To e0pog
avTITpoowTTeUel Tov apiBud Twv bits TTou peradidovral Tautéxpova kai KupaiveTal amd 8 €wg 64 fi kal
TIOAAEG Qopég 128 bits. Mavta Adyw Tou peyéBoug Twv SeSopévwy, To £UPOG Eival TTOMATTAGTIO TOU PIKOUG
A£ENG evog utrohoyioTr]. To €Upog Tou BIadpOpoU £TTi TNV TaXUTNTA TOU PAg Sivouv TO PEYIOTO apIBud Twv
bytes Tou  petadidovrar  amé  6Aa  Ta  kavahia  Tou  diadpdpou,  TapdAAnAa, - Kai
ovopdgetal diaperaywyn (throughput). H tipi auth eivar n péyiotn duvarr, kaBwg otnv Tpdagn o dykog Twv
TTANPOPOPIWV TTOU PETadidovTal aTn povada Tou XpOvou gival HIKPOTEPOG
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EPTFAZIEZ MAOHTQN

1. Maparnpiote Ta Tapakdrw block diaypdupara, oulntioTte uPeTagl oag  Kai
TTPOOTIABNOTE va €gnynoeTe Tov TPOTIO AgiToupyiag Twv diadpopwv (bus) oe évav
utrohoyIoTh.

address__ value

——
Free

e [poi0000]
o002

002
0001 [TTi60001] 001 [TiTi0707]
0000 [5iGsT101] 000 [55560500]

2. Na avagépete Ta Bacik@ pépn ammod Ta oTroia TIOTEUETE OTI ATTOTEAEITAl O TTAPAKATW
UTTOAOYIOTAG.

AMANTHZH:
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XPHXIMEX IAHPO®OPIEXZ

Bit (ummT)

Tobiteivai n  oToixeiwdng  povdada wAnpo@opiag otnv Emotipn  YToAoyioTwyv Kai  OTIG
TnAemikoivwvieg. ‘Eva bit eival n mooétnTa NG TANPOPOpIag TTou UTTOpPEi va aTroBnKeuTel armé pia
duadikr) CUOKEUN, 1 aTrd GAAO QUOIKG GUCTNUA TO OTIOIO PTTOPET VA UTTAPXE! O€ pia aTré SU0 dIaKPITEG
KATAOTAOEIG (YIa TTapASelypa, AuTEG Ol KATAOTACEIG uTTopoUv va eival ol duo oTdoelg evog Flip Flop, ol
BU0 Béaelg £vOg BIAKATITN, o 3U0 TACEIG NAEKTPIKOU PEUHATOG TTOU ETTITPETTOVTAI O £va KUKAWUA KATT).

TNV EMOTAPN TwWV UTTOAOYIOTWY, éva bit utropei emiTAéov va opioTei wg pia HETABANTA, 1 WG pia
utroAoyioiun TTooéTNTa N oTroia PTTopEi va €xel pévo dUo mBavég TIpEG. AuTEG o1 BUO TIHEG OUVABWG
epunvelovTal wg duadika wneia kal avaTtrapioTouvTal ue Toug apiBpoulg 0 kai 1.

Impltude

O1 dUo TIPEG TTOU PTTOPET va TTdpel éva bit propouv va epunveuBolv wg Aoyikég TIHEG (aAnBEG/WeudEg,
vai/éx1), wg al values (true/false, yes/no), wg aAyePpika TTpéonpa (+/-), WG KATACTAGCN EVEPYOTTOINONG
(evepyo/avevepyo, on/off), n wg otroiadrToTe GAAN IBIGTNTA N OTTOIC PTTOPET Va TIAPEl Hévo dUo TIpEG. To
HAKOG evOg Wn@iakoU apiBuol ovoudageTal «uriKog bit».

O1 utroAoyioTég epyddovTal pe To Suadiké cUcTNUA apiBUNONG Kal XPNOIPOTToIoUV SUadIKE Yneia yia
va oupBoAifouv evioAég kal Sedopéva. ATTé QUOIKA OKOTTId, ol TIHEG O kal 1 uAoTToloUvTal 0TO UAIKG Wwg
KATAOTAOEIG NAEKTPIKAG aywyIpdTNTAG EVOG TPaVEioTOp. XTOUG UTTOAOYIOTEG XPNOIPOTIOIOUNE CUVABWG
Ta bit oe opddeg Twv 8, 16, 32, 64, 128 k.A.1., dSnAadn Suvapelg Tou 2. Mia Aégn 8 T avTioToIxEl O
€va pmrair. Ymrdpyouv ToAAG TToAatAdola Tou Bit 6Trwg KBit, MBit, GBit, TBit, PBit kTA.

Byte (pmait)

To byte eival povdda uérpnong TooéTNTag ITANPOPOPIAG OTA UTTOAOVIOTIKA CUCTAUATA, EUPAVICOHEVN
ouvBwg oTa didpopa TTiTreda TNG lEpapyiag uvAung Toug. ‘Eva byte iIcoSuvapei pe 8 bit.

6 (068 8 B (o Y

byte (8-bits)

To byte pTopei va avrirpoowTeloel TIPS ad 0 éwg kai 255 oTo Sekadiké oUoTnua (2° = 256 TIPEG).
FevIKG pia ogIpd Pe n bits avTiTpoowTTedouy 2" SIAPOPETIKEG TIPEG.

To byte eival kai n Baoikr} povada pETPNong (XWPEOU Kai TTANPo@opiag) oTa UTTOAOYIOTIKG OUCTAHATA.

MoAAatrAdoia Tou byte givar Ta:
Kilobyte (Kihopmar), 1 kB = 1.024 bytes = 2' bytes
Megabyte (Meyaptrait), 1 MB = 1.048.576 bytes = 1024 kilobytes = 2% bytes
Gigabyte (MNyaumarm), 1 GB = 1.073.741.824 bytes = 2°° bytes
Terabyte (Tepapmarm), 1 TB = 1.099.511.627.776 bytes = 2** bytes
Petabyte (Metapmar), 1 PB = 1.125.899.906.842.624 bytes = 2% bytes
Exabyte (E¢apmaim), 1 EB = 1.152.921.504.606.846.976 bytes = 2% bytes
Zettabyte (Zetapair), 1 ZB = 1.180.591.620.717.411.303.424 bytes = 27° bytes
Yottabyte (Mwrtapmdir), 1 YB = 1.208.925.819.614.629.174.706.176 bytes = 2% bytes
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e 6,11 agopd Tnv ToIOTIKA agia Tou byte wg TANPo@opiag kal wg XwPENTIKOTNTAG TIPETTEl va
BIEUKPIVIOTOUV Ta €EAG:

e Orav Aéyetal 6T éva apyeio éxel TAnpogopia 1 KByte, onpaivel 61 amoteAeital amé 1.024
bytes, dnAadn 1024 emi 8 bit ( = 8.192 cuvoAika 0 kai 1). AuTé eival To TTpaydaTiké péyeBog TNG
TTAnpogopiag KaBeauTrg.

o Ortav Aéyetal To apxeio £xel xwpnTik6TNTa 1 KByte onpaivel TTwg 0ToV atroBnKeUTIKG XWPO EXEL
kataAdBel Béoeig ouvohikig agiag 1.024 bytes, xwpig autd va avrtikartoTTpilel To PéyeBog TNG
TTAnpogopiag Tou, TTou PTTopEi va eival Aiyétepn Twy 1.024 bytes. AnAadh, 1o péyeBog Tou apyeiou
utopei va eival 804 bytes (uéyeBog TTAnpo@opiag) Kal n XwpnTikéTNTE Tou - oI BEoElg TTou
kataAauBdvel 0TO XWPO Tou aTmmoBnkeuTikoU péoou - va iooduvapei pe 1.024 bytes (péyeBog
XwpPNTIKOTNTAG).

Nnyég mAnpo@épnong:

https://el.wikipedia.org/wiki/%CE%91%CF%81%CF%87%CE%B9%CF %84%CE%B5%CE%BA%C
F%84%CE%BF%CE%BD%CE%BI%CE%BA%CE%AE_%CF%85%CF%80%CE%BF%CE%BB%CE
%BF%CE%B3%CE%B9%CF%83%CF%84%CF%8E%CE%BD

http://pdplab.it.uom.gr/teaching/tanenbaum/eisagoqi.pdf
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I'NQPIMIA ME TO EPTAXTHPIO KAI TIZ ENNOIEX TOY MAOHMATOX

ZKOTég Tou paBrparog «Eicaywy ota  YmoloyioTikd  XuoTipata kai ota  Aiktua
Emikolvwviwvy gival va ammokTioel 0 pabntAg TIG amapaitnTeG YVWOEIG, OeEIOTNTEG Kal
IKAVOTNTEG WOTE va gival oe Béon:

e Na gykaBIoTd, va ouvinpei Kal va TMOKEVASEl BACIKEG NAEKTPOVIKEG OUOKEUEG OIKiag,
Ypa@eiou Kal PIKPAG ETTIXEIPNONG.

e Na eykaBioTd, va ouvinpei kal va €mMOKeUalel €EOTTAIOPG O€  UTTOAOYIOTIKG Kal
ETTIKOIVWVIOKA SikTua, 60OV a@opd TIG TNAETTIKOIVWVIEG, Ta pIKPG dikTua dedopévwy,

TOUG NAEKTPOVIKOUG UTTOAOYIOTEG, TO OUCTAPATA TNAEOPAONG Kal YEVIKOTEPA OAa Ta
OUOTAPATA ACOEVWV PEUPATWV.

EPFAXTHPIAKH AXKHZH 1
BAZIKA ZTOIXEIA APXITEKTONIKHZ HAEKTPONIKQN YMNOAOIIZTQN
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OEQPHTIKO YIIOBAGPO

ApxiTeKTOVIKN UTTOAOYIOTWYV (Computer architecture)

H apXITEKTOVIKA} UTTOAOYIOTWV 1} Opyavwaon UTTOAOYIOTWY, gival To  yvwoTiKG  Tredio
TNG MNXQVIKAG UTTOAOYIOTWV TO OTT0I0 TrpaypaTeleTal Tov AoyikG oxediaouod, Tn dopr Kal Tn
AeiToupyia Tou UAIKOU €vOG UTTOAOYIOTIKOU GUOTAPATOG, CUVABWS NAEKTPOVIKOU Kol Yn@iakoU.
QG €mOTNUOVIKOG  TOpéag  €0TIGEl  OTn  OUCTNMATIKG — €peuva Kkal  oxediaon
TWV TEXVOAOYIKWV SOPWV UAIkoU TToU ETTPETTOUV mv aTrodoTIKN
eKTEAEDOT AAYOPIBUWY Kal UTTOAOYIOHWY, PE Bdon TIG OlaBéoIpeg TEXVOAOYIEG KATAOKEUNG
OAOKANPWHEVWY KUKAWHPATWY. ZUvBWwG, N apxITEKTOVIKY uTroAoyioTwy divel éupacn oTn dopun
Kal AEIToupyia Tou ETTEEEPYATTH KAl OTOUG TPOTTOUG TTPOCTIEAACTG TOU OTN UVAKN.

‘Evag utrohoyioTrig Sopeital og pia 1epapyia agnenuévwy mMTESWY opyavwaong Ta oTroia
olkodopoUvTal To £va TTavw oTo GAAO: KABE UTTEPKEIPEVO ETTITIESO AEIOTTOIET TO UTTOKEINEVO TOU.
H TokTkf aut ovopdletal «SOMNUEVN OPYAVWON UTTOAOYIOTWVY» Kal ETTITPETTEl TN
ouUOTNUATIKA Kal EUKOAN avaAuaon, oxediaon Kai Katavonon Twv UTTOAOYIOTIKWY GUGTNHATwWY.
To oUvVOAO TwV E€VVOIWV, AEITOUPYIWV KOl AETITOPEPEIWV €VOG ETITTESOU OVOUAZETal
«OPXITEKTOVIKI» AUTOU TOU ETTITTESOU.

N Instruction Decode Execute i
Instruction Fetch Register Fetch Address Calc. Memory Access Write Back
IF 1D EX MEM WB

Next SEQ PC Next SEQ PC

WB Data

Pipelined implementation of MIPS architecture. Pipelining is a key concept in computer architecture.
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Emok61TNon TNG opydvwaong UTTOAOYIOTIKWYV CUCTNHATWY

Mnrtpiki Kaprta (motherboard)

Mia pnTpIKr KAPTA, ETTONG YVWOTHA KAl 0av UNTPIKA 1 KAPTA CUCTAPATOG, €ival TO KEVTPIKO Kal
Baoikd TUTTWPEVO NAEKTPIKG KUKAwpa €vog  utoloyioTh. ‘Evag  TUummKOG  UTTOAOYIOTHAG
aTTOTEAEITAI ATTO TOV PIKPOETTEEEPYAOTH, TNV KEVTPIKA WVAUN Kai GAAa Bacik@ UTTOoUOTAPATA
TIou BpiokovTal Kal autd oTnv UNTpIKA. AMa pépn Tou UTTOAOYIOTH, OTTIWG E§WTEPIKA péoa
aTTOBrKEUONG, KAPTEG ETTEKTAONG YPAPIKWYV, HXOU Kal DIAPOPa TIEPIPEPEIOKE OTTWG EKTUTTWTAG,
TIANKTPOAGYIa KTA, €ival OAa TUAHATA TTOU EVOWHATWVOVTAI OTNV PNTPIKF HEOW KaAwdiwv Kal
uTTodoXWVY dIGPopwy TUTTWV. ZuvriBwg, OAa Ta KUpIA €GAPTAPATA TOU UTTOAOYIOTH - O
emegepyaoTtnig, n pvApn ROM, n pvipn RAM, o diauhog (Bus), To poAdI - gival ToTToBeTnpévVa
TAvw oTn PNTPIKN KapTa. KAEBe TEToIa PNTPIKA KAPTA £XEI KATAOKEUQOTET VIO £VO CUYKEKPIPEVO
TUTTO ETTEEEPYQOTH TTOU AEITOUPYEi O€ KaBopiopévn ouyxvoTnTa.

Kevrpiknl Movada Emregepyaaiag (CPU)

‘Otav oTov uttohoyioTh elodyovTal dedopéva (Ypappata, apiBuoi, EIKOVEG), N HOP@r Toug €ival
TETOIO WOTE Va YiveTal katavonTh ammd 1o XproTn. O uttoAoyioTAg dev KataAaBaivel TIG HOPPES
QUTEG KOl TIPETTEI TTIPWTA VA Ta PETATPEWEI OE POPPH TTOU VA Ta avTIAGUBAvETal, WOTE va
UTTOpEi va Ta XeIpIoTel (Hop@n wn@lakwy bits 0,1). Aou yivel autd, Ta ammoBnkelel TTPOoWPIVA
Kal OTN GUVEXEID EKTEAET TNV apIBUNTIKN 1} AoyIKr| ETTEEEPYaTia TOUG.

Ma va yivouv autd pdén, n K.M.E. amraprtietal amé TG €8¢ eMUEPOUG HOVADEG:

« Movada amokwdikotroinong (Decoding Unit): Metatpémel Ta "guoikd" dedopéva amd
Hopen uTré TNV oTroia €l0@yovTal oTov uTroAoyioTh oTn "yAwooa" Tou n K.M.E. ptropei va
"kataAdBel" kal ovopdadetal "Kwdikag punxavig" (machine code).

« Movada ApiBunTikig kai Aoyikig (Arithmetic and Logical Unit, ALU): H utropovada otnv
oTroia ekTeAOUVTAI pia TTPOG Mia oI apIBUNTIKEG 1 AoyIKEG TTPAgEIS, OTTWG UTTayopevovTal
atmd TIG EVIOAEG TToU £Xouv 50Bei OTOV UTTOAOYIOTH.

« Kartaxwpntég (Registers): Mikpd oToIxeia PvAPNG, TOU  XpnoidoTroloUvTal yia TNV
TIpoowpIVr)  aTroBrikeuon (kataxwpnon) Twv dedopévwy, KaBWwg autd ugicTavral




image4.png
emegepyaoia. O1 kataxwpntég dlagépouv avahoya pe Tov TUTo Tng K.IM.E. Kkai Tov
KATAOKEUAOTH TNG, TOOO WG TTPOG TNV opydvwon 600 Kal WG TTPOG T XwenTIKOTNTE TOug.

« Movada gAéyyou (Control Unit): EAéyxel Tn por} dedopévwy atmé Kai Tpog Tnv ALU, Toug
KATaXWPENTEG, TN MVAHN Kal TIG TIEPIPEPEIOKEG HOVADEG £106d0U/e§OBOU.

« Movada mwpookopiong (Fetch Unit): Metagépel Tig evioAég améd Tn pviun otnv KIM.E.
TIPIV QUTEG XPEINOTOUV, WOTE Va gival dueoa SIaBECIPES TTPOG XPrion.

« Movada mpooTtaciag (Protection Unit): E¢aoalilel To ammodekto Tng kKdOe diepyaciag ou
ekteAei n KIMLE., woTe va pn tpotrotrolouvTal Sedopéva TTou Sev TIPETTEI 1 va Unv
ekTEAOUVTAI PN QTTODEKTEG EVIOAEG, OTTWG, TT.X., dlaipean apiBPoU pe To undév.

« Ta mo mavw empépoug oToixeia piag K.M.E. ammoteAolv Tov Trupriva Tng (core).

Mvrpn

O1 olyxpovol uttohoyioTEG axediddovTal pe Baon TG apxEG TTou avarmTuxbnkav amé Tov Tov
@ov Noipav (Von Neumann) oTo IvoTIToUTo TIponypévwy emoTnUWy oTo Princeton. Autég ol
BepeNIIOEIG apPXEG TTOU avagEépovTal TTAPaKATw auvioTolv TV ApxiTektovikr) @ov Noipav. Ta
SeSopéva Kkal ol EVTOAEG atroBnkeUovTal o€ Jia Hovadiki UVAHN EYYPa@ng-avayvwaong,
He ynelakn popen (binary code). Ta mepiexdPeva TNG WVAUNG QUTAG HTTOpoUV va
dieubuvaoiodotnBouv Kard 6éon, Xwpig va pag evOla@épel O TUTTOG Twv OedOPEVWY TTOU
TIEPIEXETAI €KEl. H eKTEAEON EVTOAWV TTPAYPATOTIOIEITAI WG aKOAOUBIa (EKTOG Kal av UTTEPXE!
PNTA TPOTTIOTTOINGT) TG HIC EVIOAR OTNV ETTOEVN.

Central Processing Unit
Memory Unit

Von Neumann architecture





