EMA 002:
EI2ATQIH 2THN
EMZTHMH THXZ MAHPO®OPIKHZ



YTTOAOYLOTLKO GUCTMOTO: ZTPWHOTO
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Na replypaoupe ta e€aptripoata Kot tn Asttovpyia pog unyxevng Eckert-
von Neumann.

Na replypaPoupe amo Tt armoTeAELTAL KAl TTwWE AELTOUPYEL N KEVTPLKA
uovada eneepyaocioc.

Na meplypdPou e WS OPYAVWVETOL KOLL TTWCE TIPOOTIEAALETOL N KUPLA
uvAun tou HYY.

Na rieplypapou e Ta oTadLa TOU KUKAOU UNXOtVAG TUTIOU K (PEPE-
EKTEAEOCEY.

Na rteplypapoupe Baoika 0N Kol XapaKTNPLOTLKA TWV CUCKEU WV
deutepevovoac UVRUNG.

Na rteplypaoupe ta Baotkd 6N Kol XOPOAKTNPLOTIKA TWV OUCKEUWV
ELOO0OOU KOl TWV OUOKEUWV g€odov.



Apxttektovikn Eckert-von Neumann

HUUOAO

(kartotot kavoveg eneéepyaociac + kamola Sedoueva)
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TTOOXELPO

(ot mANpeLc kavovec + ta mAnpn edousva)

JTWC AELTOUPYOULE OTAV EKTEAOUUE UL CUTTNUATLKI EPYAOLQ;

{
¢
apxEio
(uakponpodeoun armoBnkevon)




Apxttektovikn Eckert-von Neumann
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OUOKEUEC

OUOKEUEC
gtodou

gLoodou
Kevtplkn
UETAPOPA SESOUEVWY Movada UETAPOPA SESOUEVWY
arno éw npog tov H/Y Emeée pVOLOiOLC arno tov H/Y npog ta ééw

Un ttnTtikn artodnkeuon
evtoAwv/debouévwy (apyeio)

KEVTPLKOC EAeyxoc/mpaéelc
KATTOLEC EVTOAEG/Sedoueva
(uvaAo)

OUOKEUEC

TTNTLKN artodnkevon beutepevouoag

evioAdv/Eebopévwy KUPLOL VAN
(ﬁpdwuxv\\\‘

HVAKNG




Kevtpikn Movada Emeéepyaoiag

OUOKEUEC
geLcodou

-

Kevtplkn
Movada
Eneéepyaoiag

KUPLOL VAN

N

OUOKEUEC
gtodou

OUOKEUEC
devtepevovoag

HVAUNG



Kevtpkn povada emetepyaoio

H Kevtpikn Movada Enteéepyaciac (KME, central processing unit,
CPU) eivaw n «kapdLa» Tou umoAoyLotn.
Kadodnyel tn Asttoupyio tou: KaBopilel molo evTtoAn mpETMEL
Vo EKTEAECTEL ava TACA OTLYUN.
Extelel tic npaéeic ota bedoueva: Ektelel Tnv kKABe evtoAn ota
KataAANAa dedouéva.

Ava maoca otypn, n eloodog tne ivau
N EMOUEVN EVTOAR TIOU TIPETIEL VAL EKTEAECTEL KoLl
o dedouéva ota omola TIPETEL VAL EKTEAECTEL
Kat n £€060¢ TNC €ival
o dedouéva Ttou TPoEKV V.




Kevtpikn povada emetepyaoio

H KME amoteAeital oo 6Uo umo-povadec:

0 tn uovada eAgyxouv (ME, control unit)

O TNV aptdunTikn Kot Aoyikn uovada
(AAM, arithmetic and logic unit, ALU)

KoBeLLd Toug TEPLEXEL EVAL

apleur‘“'fr" LLKpO ARBoc¢ armno:
Kot AOyLKn

Hovada — KaTaxywpnteg (registers)

(@€oelc OOV UTopEL va
amoBnkevETAL KaL VAl

novada

e\Eyxou npoomeAAleTaL TAXUTATA ULKPOC
oykoc dedopevwy.)




KME: AplBuntikn kat Aoylkn povada

H AAM ekteAel kaBe apOuntikn ntpaén (+, -, /, *) N
Aoy tpaén (AND, OR, NOT, ...) mou amotteitadt.

Ooa mpemnel va Eepel kaBe dopa, TnG Ta opexeL n ME:

1. lNowa mpaén vo ekteAEoEL.

2. Ao rtou va apEL T
dedoueva.

3. [lou va apnoet to
aroteEAEoUAL.




KME: AplBuntikn kat Aoylkn povada
9|

H AAM ekteAel kaBe apOuntikn ntpaén (+, -, /, *) N
Aoy tpaén (AND, OR, NOT, ...) mou amotteitadt.

Napadewypa:

1. lNowa mpaén vo ekteAEoEL.
---tpooveon
2. Ao rtou va apEL T
dedoueva.
---Q7t0 TOUC R1 Kkat R3
3. [lou va apnoet to
aroteEAEoUAL.

---0TOV R2



KME: Movada eAEyyou

H ME eival to opyavwTlko kevtpo tou H/Y. Mepléxet dvo
KOTOLXWPNTEC:

Tov Kkataywpntn EVToAn¢
(instruction register, IR), TTOU
TIEPLEXEL TNV EVTOAN TTOU
eKTEAELTOL AUTA TN OTLYUN.

Tov UETPNTH MPOYPAUUATOC
(program counter, PC), Ttou
nepLexeL tn dtevBuvon (otn
LVAN) TNS EVIOANC Ttou Ba
EKTEAEOTEL AUEOWC HETA.




KME: Movada eAEyyou

H ME opilel molec mpatelc Ba ekteAeotouv & cuVTOVILEL TLG
AaAAec povadec tou H/Y wote vo eKTEAEOTOUV QUTEC Ol
npacelc. 2e kabe Bnua:

1.H ME {ntaeL amo tn pvnun
TNV €VToAn mou «Agsw» o PC.

2. H evtoAn katadBavel otov IR.

3.H ME otélvel (mpoc tnv AAM,
TN MVAMN, TIC ouokevecg E/E)
TOL CHLOTOL TTOU QTTOLLTOUVTOL
yLOL TNV EKTEAEON TNC EVTIOANC.

4.H ME auéavel tov PC kata 1.




KUplow pvnpun

OUOKEUEC
geLcodou

-

KEVTPLKN
Lovada
enetepyaoiog

KUpLOL LVAMN

OUOKEUEC
gtodou

OUOKEUEC
devtepevovoag

HVAUNG



KUplow pvnpun

H kUpta pvnun givat pa culdoyn B€oswv amoBnkevong,
nov amokaAouvtal Agéeic.

00101101 01001111 000 KaBe Ae€n mepLeXeL pLa

11010101 01101011 001 OLKO}\OUGLOL'IJ-TUT LOLOU PNKOUG
(8, 16, 32, n koL 64 urur).

10110101 01011000 010

10000000 10011010 11  KaBe Aggn €XEL pLo HOVOOLKN
dlevBuvon.

01011110 10101100 100

L T 100 OLOLEUBUVOELG eTuTPETIOLV.
nv avayvwon Kol & a

01101100 10101101 110 4 4 1 yYrpaen

LEUOVWHEVWV AEEEWV.

111
T— OleudUVOELC

10010010 01010110



KUpla pvnun: Avayvwon

N s
Kata tnv avayvwon pac Agénc:

10000000 10011010 Q'\/'\'

H KME amooteAAeL:
[ TOV KWOLKO TNC pAénc NG

001 aVvAYVWOoNGC, Kot
010 1 TN &levBuvon g AEENg
011 rmou BeAeL va Slafaocel

100

H uvnun emotpedet:
[ TOL UILT TNG AEENC.

101
110

111




Kupta pvnun: Eyypadn

-5 4
Kata tnv eyypadn pac Ae€nc:

11111111 00000000

H KME armooteAAEL:

000 ' ’
[ TOV KwOLKO TNC mpa&nc tng

o eyypadng,

010 1 tn 6tevBuvon NG AEENG

011 ormou BeAeL va ypaet, kat

0o 0 Taprutmou Bede va
ypael.

11111111 00000000 101
110 H pvnun ekteAel tnv aAdayn.

111




KUplow pvnun: Xwpntkotnta

Epwtnon: Av n kupLa pvnun amoteAeiton amno 64 A€l
Twv 16 prt n KaBepLd, mooo UaLT lval To
OUVOALKO TNC HEYeBOC;

Anavinon: 64 \e€elc
16 prut/Agén = 2 pmait/AgEn
apo oUVOALka: 128 pmaut




KUplow pvnun: Xwpntkotnta

Epwtnon: Av n kupLoL pvnun €xeL Ae€etg Twv 16 prt Ko
SlevBUVOELC TWV 8 UTTLT, TOoO UTTALT ELVOL TO
OUVOALKO TNC HEYeBOC;

Anavinon: OlevBuvoelc Twy 8 prmt = 256 Agelc
16 prmut/Agén = 2 pmatt/Agén

apo ouVvoAlka: 512 pmout



Kbpla pvnun: Xwpntikotnta

Movada xwpntLkotnTac TS LVNMNG ELVAL TO MIMALT. 2T
rnoAAamAaola tov avadepopaote pe ta npodnuata kilo-,
mega-, KATT., TOU OpW¢ €dw €xouv SLAPOPETLKO vONUaL:

1 kilobyte (KB) 210=1.024 103 H Bdo'n ylal TLC
1 megabyte (MB)  220=1.048.576 106 5UV0‘HElC eLvalt
To 2, oxt to 10.
1 gigabyte (GB) 230=1.073.741.824 10°
R " - O ekBeTeC
terabyte (T) auédvouv katd
1 petabyte (PB) 250 1015 10, oxL kata 3.

1 exabyte (EB) 260 1018



KUplow pvnun: Xwpntkotnta

Epwtnon: Av n kUpLa pvnun €xeL peyebocg 64 KB kol
AE€eLC TWV 8 LT, mooa ULt xpetaleton Kabe
dtevBuvon;

Anavtnon: nEyeboc 64 KB = 26x210 =216 yrraur
8 urut/Aeén = 1 pmaut/A€én
apa : 215 \g€elc
apa: 16 prut
(wote n kaBe Ag€n va
LLTTOPEL vaL EXEL TNV
&kn tng dtevBuvon)




KUplow pvnun: Xwpntkotnta

Epwtnon: Av n kuplo pvnun €xeL peyeboc 4 MB ko AE€eLg
TwV 32 YT, Moo ULt Xpetaletol KaBe
dtevBuvon;

Anavtnon: néyeboc 4 MB = 22x220 = 222 yrtaur
32 prmut/Aé€n = 22 pmawt/A€én
apa : 220 \E€elc
apa: 20 prut
(wote n kaBe Ag€n va
LLTTOPEL vaL EXEL TNV
&kn tng dtevBuvon)




KUpla pvnun: Xwpoc dtevbuvoewv

Fevika, av po pvnun mepexet N Ag€elc, ot dtevBuvoelg
npemeL va exouv pnkog log,N pmut. looduvapua, av ot
SleuBUVOELC EXOUV UNKOC N UTILT, N LV €XEL 2" AE€eLc.

H dtevBuvon tng mpwtng A&€Nng lval n
000000000...0000

kat n 6tevBuvon tnc teAevtalog Ae€ng elval n
111111111...1111

To ocuvoAo OAwV Twv dLadopeTikwy dlevBuvoewv AgyeTal
xwpoc¢ dteuduvoewy (address space) kot To MANB0oC Touc
elval to ueyedoc tou Ywpou dLeuBuvoewv.



KME & kUpLa pviun
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OUOKEUEC OUOKEUEC
geLcodou ge€odou

KEVTPLKN
Lovada
enetepyaoiog

OUOKEUEC
devtepevovoag

KUPLOL VAN HVARNG




>uvdeon KME — kUpLac pvnunge

KEVTPLKN
Lovada
eneéepyaoiog

100: )11

KUPLOL VAN

Nwc akptBwc ouvdeovtal n KME
KOl N KUPLOL VAN METAEL TOUC;

OuunOelte TL MPETEL VO LITOPOUV

va ovtaAAalouv:

1. TOoV KwdLKO NS paénc
(avayvwon n eyypadn)

2. TNV dtevduvon tnc Agénc (rou
Ba avayvwoBel ) Ba eyypadei)

3. tnv Agén (mov avayvwoOnke N
IOV TIPETIEL VAL EYYpadEL)




>uvdeon KME — kUpLac pvnunge

I I I ——

KEVTPLKN
Lovada
eneéepyaoiog

W E !

KUPLOL VAN

Nwc akptBwc ouvdeovtal n KME
KoL N KUpLaL Lvnpn HETaEL TouG;

Tnv avtaAAayn autwyv Twv
LNVUUOTWV EKTEAOUV AVTLOTOLXWG
oL €&€Nc tpeic opadec KAAwSiwv
(kaBe kKaAwdLo petadepet 1 pmni):
1. o0 éiauAoc¢ eAgyyou

(control bus),

2. 0 b6ilavAoc btevduvoswv
(address bus), kall

3. 0 6iavAoc bedousvwv
(data bus).



Yuvoeon: AlawvAoc bedopevwy

I I ———

KEVTPLKN
Lovada
eneéepyaoiog

KUPLOL VAN

Epwtnon: Nooa kKoAwdlo aroTte-
Aouv tov biavAo dedousvwy;

Anavtnon: Ooo Uit mMEPLEXEL N
KaBe Agén tnc KLPLOC LVAUNC.
(Qote o0 HlavAoc va petadepeL OAa
TOL UTTLT oG Ae€nc tautoxpova.)

M.x.: Av kaBe A£€n tnC KUPLOC
VNG €XEL 16 prur, o Slaulog
dedopevwy mepLexel 16 kalwola.



>uvoeon: AtavAoc dtevuBuvoewv

o2 4
Epwtnon: Nooa kaAwdlo armote-
AoUv tov diauvAo dievduvoswy;

KEVTPLKA Anavtnon: Ooo ULt EPLEXEL
Lovasa KaBe dtevBuvon tng LvNUNC.
EMeSEPYAOLag (Qote o SlawwAoc va propel va
LETODEPEL OAQL TAL LUTILT LLLOC

SdlevBuvonc tautoxpova.)

M.x.: Av kaBe dtevBuvon €xeL 32
urt, o StavAocg dtevBuvoewv
KOELAL VAN nePLEXEL 32 kaAwoLa.




Yuvoeon: Alaulocg eAEyyou

I I ———

KEVTPLKN
Lovada
eneéepyaoiog

KUPLOL VAN

Epwtnon: Nooa kKoAwdlo aroTte-
Aouv tov bdlaudo eAgyyou;

Anavtnon: 1.

(Eva kKaAwdLo lval opKETO yLa val
uetoadepeL 1 prmit mov dSnAwveL av
n mpaén eivat avayvwon/syypodn:
r.X. O=avayvwon, 1=eyypadn)

[eEVIKOTEPQ, OV N UVALN ETILTPETIEL
N mpaéelc (ovti yo povo 2), tote
xpetagovtat log,N kaAwbLa.



2UVOEDN: ZXEON ME XWPNTLKOTNTA

Epwtnon: Av n KOpLow pvnun €xeL peyeboc 4 MB ko o
dlavAoc bebopevwy €xel 32 kaAwdla, mooa
KaAwoLa €xeL o dlawwAoc dtevBuvoewy;

Anavtnon: Nooa kaAwdia otov dlawvAo dedopevwy =
OO0 UTLT 0 KABE AEEN LvAUNG ---apa 32 priit/AEEn.

MNooa kaAwdla otov diavAo dlevBuvoewy = MO UTILT OF
kKaBe dlevBuvon -—-apa BEAoupe to pNKog dlevBuvoewv.

Apa: to MPoBAnua eival akplBwe auto TG oeA.



O KUKAOC pnxavng

[l va ekteAeoouv gva ipoypappa, N KME kot n pvAun
emavoAappavouv Slapkwe Tov AEYOUEVO KUKAO unxavng
(machine cycle), 6nAadn ta €€nc dvo otadla:

1. KQPEPEY: N EMOUEVN TIPOC EKTEAECN EVTOAN (OTWC UTTO-
delkvueL o PC) petadepetal amo tn pvnun otnv ME.

2. «EKTEAgoe»: N ME OTEAVEL TOL CAUOTA TIOU QTALTOUVTOL
(otnv pvAun, tnv AAM, tic cuokevec E/E) yia tnv
EKTEAEON AUTAC TNC EVTOANC.

fe’rch;execu’re

fe’rchT]cIecode-execu’re



O kUKAoc punxavng: Moapadeypa
o 4

OEWPNOTE TO IPOYPOALLLAL
LOAD 200 R1
LOAD 201 R2
ADD R1 R2 R3
STORE 202 R3

EoTw OTL TO MPOYPOO OUTO
(kwdikomolnpevo duadika)
TEPLEXETAL OTN UVA LN OTLC
Bcoelc pe dtevBuvoelg 70-73.

(11111 e—
LOAD 200 R1 199
LOAD 201 R2 200
ADD R1 R2 R3 : 201
STORE 202 R3 202




O kUKAocC pnyavnc: MNapadetypa

H onuaoia Twv evtoAwv sival:
avteypape tn B€on 200 otov R1
avteypape tn B€on 201 otov R2

avtéypaye 1o R1+R2 otov R3

avteypae tov R3 otn 6€on 202

( Apa T (NTAEL OUCLOOTLKA QAUTO

TO IPOYPOAHHLQL,

[ Na ypaloupe otn B€on 202 to
aBpolopa Twv aplOpwyv amo TG

199 O£0€1G 200 kat 201.

71 200 Ac doupe mwe KME kot pvApn

72 201 80 ouvepyaoToUV yLa VoL EKTE-

73 202 AECOUV QUTO TO TPOYPOLULLAL.




O kUKAocC pnyavnc: MNapadetypa

199
200
20
202

[MpwWTtOC KUKAOC:

H ME (ntaeL amno tn pvAun tn
Bcon 70 ywa tov IR.

H pvAun omovtael, Kot to
neplexopevo ¢pOavet otov IR.

H ME eppnvevet tov IR. Zntael
aro tTn pvnun th 6€on 200 ya
TOV R1.

H uvr']ur] QTTOVTAEL KOLL TO
neplexopevo epOavel otov R1.

. H ME avéavet tov PC kata 1.



O kUKAocC pnyavnc: MNapadetypa

199
200

20
202

AgUTEPOC KUKAOC:

H ME (ntaeL amno tn pvAun tn
Bcon 71 ywa tov IR.

H pvAun omovtael, Kot to
neplexopevo ¢pOavet otov IR.

H ME eppnvevet tov IR. Zntael
aro tn pvnun tn 6€on 201 ya
Tov R2.

H uvr']ur] QTTOVTAEL KOLL TO
neplexopevo epOavel otov R2.

. H ME avéavet tov PC kata 1.



O kUKAocC pnyavnc: MNapadetypa

199
200
201
202

TpitoC KUKAOC:

H ME (ntaeL amno tn pvAun tn
Bcon 72 ywa tov IR.

H pvAun omovtael, Kot to
neplexopevo ¢pOavet otov IR.

H ME eppnvevet tov IR. Zntael
aro tn AAM va nipocBeoel
TouC R1, R2 kat va BaAeL to
amnoteAeopa otov R3.

H AAM ektelel Tnv mpaén Ka
Balel To aBpolopa otov R3.

H ME avéavel tov PC kata 1.



O kUKAocC pnyavnc: MNapadetypa

199

201
202

TETOPTOC KUKAOC:

H ME (ntaeL amno tn pvAun tn
Bcon 73 ywa tov IR.

H pvAun omovtael, Kot to
neplexopevo ¢pOavet otov IR.

H ME eppnvevet tov IR. Zntael
Qo TN HvAun va avtypayet
tov R3 otn 6€on 202.

H pvAun KaveL tnv aviypodn.

, H ME avéavet tov PC kata 1.



RAM kol ROM: RAM

H kUpla pvnun avadepetat kot w¢ RAM (random-access
memory, UVAUN TUXAL0C TTPOCTTEAQGNC), YLOTL ETILTPETIEL VAl
npooneAAlov e TIC AEEELC TNC LE oTtOLaONTIOTE CELPAL.
(2tn deutepevovoa pvnpn avto 6&v LoYVEL.)

N\ELE ETLONG OTL ELVOL ITTNTLKA, YLOTL TOL TIEPLEXOUEVA TNC
XAvVovToL OTav OLOLKOTIEL TO pevpa. EMOUEVWC XpNOLUEVEL
LLOVO YLOL TNV ITpoowpLVh amoBnKeuon eVTOAWYV Kol
dedopevwy, 0co udiotatal n eneéepyaocia. (Tnv uoviun
amobnikevon eéumnpetel n devtepeovoa pvnun.)



RAM Kot ROM: ROM

Opwcg dev eivatl duvatov va slval mTnNTkn 0An n kUpLa
LVAN. 2Z&€ KATTOLO TUAMA TNC TIPETEL OTIWOSNTIOTE VAL
glval 1N TTTNTLKN. 2€ TOLO;

2TO TUNHO TTOU TIEPLEXEL TLC EVTIOAEC KaL Ta SedopEva Tou
elval amapottnta yia tnv évapén touv H/Y.

2€ QLUTO TO TUNMA, TO TIEPLEXOLLEVA ELVAL LOVIMWC OTTWCG
op'Lotr] KOV QTTO TOV KataoKeuaotr'] KOlL O H/Y XpeLaletall
LOVO va ta 5L0(60(Z£L oxL va ta rpononom Etol, T0
OUYKEKPLUEVO TUAUOL TNC Kuptaq uvr] NG amoKaAe(tal
ROM (read-only memory, pviun LOVo avayvwong).



KUpLOL LVA N

RAM kot ROM: 2uvoun

4 )

LN TTTNTLKN

LLOVO avVAyvVWoNnG
TUXOLOC TIPOCTIEAQONG

- «KRAM»

- ROM

H kUplat pvnun eivat oAn
Tuyollac mpoomelaonC Ko
TToVTOU OVaYVWOLUN.

Eva TuApa Tng lvor

TTTNTLKO, €va AAAO OXL.
EmtutA€oy, TO LN ITTNTLKO
TUNMO OEV ETUTPETIEL

eyypadeg.

2uxva, Aeyovtoc RAM
EVVOOUE (KaTayxpnoTLKA)
LLOVO TO TTTNTLKO TUN QL.
Opwc n ROM eivay,
dUOoLKA, KoL aut RAM.



Kpudn pvnun

MEeExpL OTLYUNG oL XwpolL amodn-
Kevuonc nov etdbape eival ot €€NC:
1 Ol KHTOYWPNTEC:
= TaxUTNTA: TIAPO. TIOAU HEYAAN
= YWPOC: TIOAU ULKPOG

O N KUpla pvnun:
: : = TaYUTNTO: LEYAAN
KUPLOL VAN = YWPOC: UEYAAOC




Kpudn pvnun

2UXVQ TPOOTLOETAL KOL Eval
evoLapeco eninedo:

e O Ol KATOYWPNTEC:
= TOYUTNTA: TIOP A TIOAU MEYAAN
= YWPOC: TIOAU LLKPOG
I |,
N KpU@N UVAUN:
kpudr LVAKN = ToYUTNTO!: TIOAU MEVAAN

= YWPOC: ULKPOC
I |||

O N KUplo uvnun:
: : = TaYUTNTO: LEYAAN
KUPLOL VNN = YWPOC: LEYAAOC




Kpudn puvnun

H kpun puviun (cache memory)
necoAaBel petat KME kat

kKUpLaG puvnune. Eilvorl taxutepn

TNG KUPLOG VNG, aAAQ
BpaduTteEpPN TWV KOTOXWPNTWV.

Ava TTOoa OTLY LN TIEPLEXEL
avtiypada Becewv TNC KUPLOC
LVAKNG.

H kUpla pvnun nipoomneAaletal

LLOVOo omote n {ntoupevn B€on
dev Bploketal nén otnv Kpuodn.

KPUDN

KUpLOL




Kpudpn uvnun: Avayvwaon

| |
U

BV ||| WAV

Katd tnv avayvwon pac Ae€nc:

H KME avalntael tn A&€n otnv
Kpudn HvRun, OxL otnv KUPLAL.

Av n A&€n unapyxeL ndén otnv
KpuPpn UVNUN, EMLOTPEDETAL.

Av OYL...



Kpudn pvnun: Avayvwon

Kata tnv avayvwon pag Ae€nc:

H KME avaanaz-:L N )\EEn otnv
Kpudpn LvNUN, OxXL oTNV KUPLA.

Av n A&€n umtapxeL ndn otnv
Kpudn MVAUN, ETLOTPEDETAL.

Av OYL...
ToTE {NTELTOL ATIO TNV KUPLAL.

H kUpLat pvA LN TNV EMLOTPEDEL.

Karolwo A£€n TNC KpUPNC AVTLKAL-
Olotatal amno tnv vea.

H vea Ag€n eriotpedeTal.




Kpudn puvnun: Eyypacdn

Kata tnv eyypadn Aegng, n
Stadikaoia eival eAadpwc TtLo

nePUTAOKN.
ME Opwg n Baotkn wea eival n idla:

N KUPLOL LV LN TIPETTIEL VAL
-H””l-” npoonelaletal povo epocov
elval amoAUTwC amapalitnto.

A</ A




AguteEpPELOUOCO UVLN
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KEVTPLKN
Lovada
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~
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OUOKEUEC
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Aeutepevovoa pvnun

H kUplat LvALN ElvalL TEPLOPLOUEVN KOl TTTNTIKN (OTO
EYYPAYLUO TUAMA TNG).

ETTOMEVWC ELVOLL ONUOAVTLIKO VAL UTIAPXOUV Kol AAAEC
OUOKEVEC amoBnkevonc, 0otou eVvioAeg Kat dedopeva va
Hurtopouv va dtatnpouvtal 060 0 UTtoAoyLoTAC OEV
Aeltoupyel N 6co avtd Oev udlotavtal eMeéepyaoia.

\EUE OTL OL CUCKEVUEC AUTEC cuvIoTOUV TN OSEUTEPEUOUO
n Bondntikn uviun (secondary /auxiliary memory).
Karmolec amod autec eykaBiotavtol otov H/Y katd tnv
apxLKn Tou cuvapuoAoynon. AAAEC pmopouv va
geykaOilotavtal Kol va ameykadiotaviol apyotepa Kot
BouAnon.



Aeutepevovoa pvnuNn:
MoayvnTtikeC TaLVIEC

Head 2TNV payvnuikn towio
Head Guide = (magnetic tape) Tal ULt
Assembly \ s P gyamapiotaval mdvw oe
2 = o iy

LLAYVNTLKO UALKO TTOU
=4 KOAUTTTEL TNV emudpaveLa
/7 LL0G TTAOLOTLKN G TaLViag.

A2 o TNV IPOOTIEANCT EVOC
oNUELOV TNC EMLPAVELQC, N
- 7oA Tovia TEPLOTPEPETOL
N 2 LEXPL TO {NTOUMEVO ONUELD
7 4 7 va BpeBel kdtw amod tnv
(otaBepn) kedban
eyypadng / avayvwong.




Aevutepevovoa pvnuNn:
MoayvnTtiKeC TALVIEC

H tawvia ywpiletol o€ 9 tpoxleC (tracks). Ze KaBe TpoyLQ,
KaBe B€on avamaplotd 1 prtt.
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KaBe katakopudn opdda 9 Beoswv avamnoplotd 1 pmatt:
8 BEoELC avaTapLOTOUV TA 8 UTILT TOU UITALT, KOl
n 9" avamapLloTA VO UTTLT LOOTIUIOC.

(AnAodn gva prt tou ival 0 R 1 €tol wote n opada
va £XEL OUVOALKA TtePLTTO MANBoc amo 1. Etol, av eva
€K TwV 9 prurt avtypadel Aabog, to kataAaBaivoupue.)




Aevutepevovoa pvnuNn:
MoayvnTtiKeC TALVIEC

Epwtnon: ¥To TapoKATW OITOKOMMA [ayVNTIKAC Taviog,
KAToLoL Mratt €xouv avtlypadel Aaboc. MNowa;

Artavtnon:

[1=0
.:]_

KaBe otnAn pe aptio nAnBoc amo 1 neplexel opaipua.
ALOTL: ZEPOULE OTL TO UTTLT LOOTLULOC lxe eTtAEEEL TNV
TLUA TOV £T0L WoTE To MANBoC Twv 1 otn othAN va yivel
MEPLTTO: OMWC Twpa To MANBoC Twv 1 elval aptio: apa
TPETEL VO LEOOAAPNOE KATIOLO ODAAUQL.



Aevutepevovoa pvnuNn:
MoayvnTtiKeC TALVIEC

H poyvntikn tawvio ntav n mpwtn CUCKEUN
nadltkne PonBntiknc amobBrkevonc.

— BOOLKO MELOVEKTNMAL: N ULKPH TOXUTNTA
avaKktTnonc twv 6edouevwy, A\oyw tnc
OELPLAKN G TIPOOTIEAQONC TOUC (IPLV

W\ TTPOCTIEAQLCOULE EVAL UTTALT, TIPETIEL VAL
l / Slatpg€oupe OAa ta tponyoUu peva).

BoiokO TTAEOVEKTNAL: TO ULKOO KOOTOC.

2ALLEPO XPNOLUOTIOLELTOL KUPLWCE YLaL TNV
anodnkevon aviypadwv achaleiog
(backup).



Aevutepevovoa pvnuNn:
Moayvntikoi dlokol

2Tov Mayvntiko éioko (magnetic disk) n apxn Aettoupyiog
elval MapOMOLO LE AUTA TWV HOYVNTLKWVY TOLVLWV.

Twpa To payvnNTko UALKO KaAUTtTeL evav dloko. Kat n
TPOCTIEAQLON EVOC ONUELOVU TNC EMLPAVELAC OTTOLTEL:

va ieplotpadel o Slokog, aAAd Ko
VOl LETOTOTILOTEL N KEDOAAN.

T Suspension Arm

e
f h-__,__\

-
Head IF lc\mcf&\ \Ixi‘T J

e — ; 8 Suspension Arm S Hard Disk

— — = TFloppv Disk Qlidor



Aevutepevovoa pvnuNn:
Moayvntikoi dlokol

Evoc eUkaunrtoc ‘Evoic okAnpoc¢ diokoc (hard disk)
diokoc (floppy disk) MEPLEXEL TTOAAOUC LAYVNTLKOUC
TEPLEXEL pOVo 1 dlokoucg, Tov Evav EMAVW OTOV
LLayvNTIKO Sioko, aAAov.

KoL €lvoll popntoc.




Aevutepevovoa pvnuNn:
Moayvntikoi dlokol

KaBe payvntikog dlokoc Slalpeital o€ TPOXLES (tracks) Kol
KABe TpoxLO o€ TOUEIC (sectors). KaBe opada aviiotolywv
TPOYLWV aro dtadopetikouc dlokoug AEyetal KUALVOpOC
(cylinder).

— Sector H ukpotepn opadol Uit mou
Cluster of LUtopel va tpoorneAalstal ava
4 sectors naoca oTyUn €lvat o TopEac.




Aevutepevovoa pvnuNn:
Moayvntikoi dlokol

Epwtnon: 2kAnpog diokog xeL 8 emidpaveleg, 1024 KuAiv-
dpouc, 64 topelc ava TpoxLa, kat 512 pmatt
ava Topea. Moia eival N xwpnTKOTNTA TOU;

Antavtnon: 512 pmatt/topéa = 2° pnatt/TopEa
64 topeic/tpoxta = 2° topeic/tpoxla
1024 kUAwdpoL = 210 tpoyiec/snidpavela

22> pmaut/smipaveLla
8 emupavelec = 23 smudAveLEC

228 pmaurt = 256 MB



Aevutepevovoa pvnuNn:
Onttikol dlokol

2TOoV OontTIKO 8ioko (optical disk) Tol YLt avamapLloTwvTal
LECW TWV ECOXWV Kol E€oxwVv TNC emipaveLac Tou Slokou.

H kepaAn avayvwonc eknepmel Seopn AELWep Kol
aVLXVEVEL TIC OLapOPEC OTNV AVAKAOOUEVN OKTivAL.

CD (compact disk), CD-ROM, CD-R
(recordable), CD-RW (rewritable),
DVD (digital versatile disk),
DVD-ROM, DVD-R, DVD-RW,...




YUOKeUEC eloodou kat e€odou

OUOKEUEC
geLcodou

~

KEVTPLKN
Lovada
eneéepyaoiog

KUPLOL VAN

~

OUOKEUEC
gtodou

OUOKEUEC
devtepevovoag

HVAKNG



2UOKEUEC eLoOodOU

LYvoopaipo

| XElploTnpLo (trackball)

(joystick)

odovn apng

(touch screen)

rtivakoc Ynetlomoinonc
(graphics tablet)

avayvwaotng
paBdokwdika

avayvwotng (barcode reader)

KOpTWV
(card reader)

oapwTNC
(scanner)



[Mw¢ AELTOVUPYEL TO LUNYOVLIKO TIOVTLKL;

0 Apxf AELTOUPYIOC TOU UNXOVIKOU TTOVTLKLOU:
1 Me tnv neplotpodn tnC odaipag, ol SUo Tpoxaiieg neplotpEdovral.
1 HToxvtnta tng Kivnong yivetatl avtiAnmti HEow tnS SLatpntng
npoomnélaonc pwtoc.
1 Avtwkatortpiletal n Kivnon oto Xwpo HECO TwV X-Y SLOVUCUATWV.
To mpwto mwovtikl ntov epevpeon tov D. Engelbart to 1968.



[Mw¢ AELTOUPYEL TO OTITLKO TTOVTLKL;

Apxn Agttoupylac ToU OTTIKOU JTOVTIKLOU:

ATtooTtoAn ePLodIKNC SEouNC dWTOC IOV AKOAoUBwWC avtavokAAdTal
TILOW OTNV CUOKEUN.

Me tnv ouvexng mapakoAovOnon, eneéepyaoia koLt cUYKPLON TNG

0KOAOUOLOC TWV ELKOVWV, ETILITUYXAVETAL O UTTOAOYLOULOGC TwV X-Y
SLAVUOUATWV.



JUoKkevec e€odou

EKTUTTWTNG

odovn

oxeOLOOTIKO
(plotter)

synthesizer
1Tp0B0ALKO

(projector)



OBovec: BaolkeC KATNYOPLEC

kot@odikwv aktivwv (cathode ray tube, CRT)
®  TaAalotepn texvoloyla
m  peyado peyeboc - Bapocg
B UEYAAN KATAVOAWON EVEPYELOLC

uypwV KpUuoTAaAAwv (Liquid Crystal Display, LCD)
" avaPoBuLopevn ToLOTNTA ELKOVOLG

®  UKPO pEyebBoc - Bapoc
= uPnAoTtEPO KOOTOC




OBovec: Mua apyn Asttoupyloc

Apxn Asttoupyiag utog odovng
KaUodLKwV aktivwy (cathode ray tube).

L2000 How ST Works



OBovec: Mo apxn Aettoupylac




OBovec: Mo apxn Aettoupylac




OBovec: Baolka xapaKTnpLOTIKA

1. Ataotaon. To pnkocg tnc dtaywviouv, os ivtoec: 157, 17 ”
K.ATt. MeyaAn dlaotaon = Eekoupaotn ELKOVA.

2. AvaAuon. To mAnBo¢ twv miéel: 640x480, 800x600,
K.ATt. MeyaAn avaAluon = €UKPLVAC ELKOVAL.

3. Anoataon koukkidbwv (pixel-pitch). H amnootoon
uera&u vsaovu«uv KOUKKL(S(L)V 0,24mm, 0,20mm, K. ATT.
MuKpn amootaon = €UKPLVNC ELKOVAL.

4. Zuyvotnta avaveéwon¢. Nooco cuyva EavamnpoBaiAetal
n eikova: 72 Hz, 96 Hz, k. Art. MeydAn ouyvotnta =
EekoupaoTn €LKOVA.

5. Badoc¢ ypwuarog. Noca prr/mniceA: 16, 24, KA.
MeyaAo BaBoc = moAAd SLadOPETIKA XpWHATA.

6. Evtaon tn¢ aktivoBoAiag. 1oco Loxupn n aktivoBoAia.
Yriapyouv dtadopa rtpotura: MPRII, TCO, ELF&VLF KA.



EKTUTIWTEC: BAOLKEC KATNYOPLEC

Kpouotikoi (dot-matrix):

MaAita teyvoAoyia, oav tnc ypapounxavrc.
MeAavotaiwvia ueTtaél KIVOUUEVNC KEQOANC Kol XapTLOoU.
H kepaln givat mivakac akidwv. XaunAo kootocg, xaunAn
JTOLOTNTA.

Exxuonc ueAavng (inkjet):

Neotepn teyvoldoyia. Ztayovec ueAavnc Yekalovroi
JTOOC TO XPTL QIO KIVOUUEVN KEQaAN. KaAn mototnta,
@eUnvn ayopa, akplBn cuvtripnon.

Laser:

Texvoloyla mapouoLa UE TWV QWTOTUTTLKWY, UE XPNon
laser oto otadio tn¢ ekdeong. YPnAn mowotnta, ueyain
TaxUTNTA, 0KPLBN ayopd, Bnvotepn EKTUTWON aVd
oeliba.




2TO)OL

Na replypaoupe ta e€aptripoata Kot tn Asttovpyia pog unyxevng Eckert-
von Neumann.

Na replypaPoupe amo Tt armoTeAELTAL KAl TTwWE AELTOUPYEL N KEVTPLKA
uovada eneepyaocioc.

Na meplypdPou e WS OPYAVWVETOL KOLL TTWCE TIPOOTIEAALETOL N KUPLA
uvAun tou HYY.

Na rieplypapou e Ta oTadLa TOU KUKAOU UNXOtVAG TUTIOU K (PEPE-
EKTEAEOCEY.

Na rteplypapoupe Baoika 0N Kol XapaKTNPLOTLKA TWV CUCKEU WV
deutepevovoac UVRUNG.

Na rteplypaoupe ta Baotkd 6N Kol XOPOAKTNPLOTIKA TWV OUCKEUWV
ELOO0OOU KOl TWV OUOKEUWV g€odov.



