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KEDANAIO 2: Xelplopoc AebopeEVWV

e Eloaywyn otnv ApxLteKtovikn YToAoylotwy
e Kevtpikn Movada Enetepyaoiac, Kupiwe Mviun, Kpudn
Mvrun
® Eidn evtoAwv otn Nwooa Mnxavng
e [Mapadetlypa: pa anAn Nwoco Mnxavnc
® Eibn kat doun evtoAwv

® ExteAleon mpoypAppaTOC



ApxLtektovikn YrmoAoylotwv (1)

e Kevtpwkn povada enetepyaoiac (CPU) 1} emeepyaotrC: TTOUKETAPLOUEVN OE LULKPA
enineda tetpaywva chip (5cm x5cm)

“eeeoepow. 0
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e H Kevtpikn povada enefepyaoiog nepLlexeL:

e 1. AplBuntikn Aoy Movada (Arithmetic Logical Unit, ALU):
KUKAWPOTA yLa ektEAeon nipatewv (mpooBeon, adaipeon KAm)

e 2. Movada EAgyyou (Control Unit): eAéyxel/ouvtovilel TIC EVEPYELEC
tn¢ CPU

e 3. Kataxwpnteg (Registers): ywa mpoowpvn anoBrikevon dedopevwy
otnv CPU

— Kataxwpntecg Mevikne Xpnoncg (General-purpose) kot ELOLKAC
Xpnonc (Special-purpose) 3



ApXLTEKTOVLKN YITOAOYLOTWV

KevTpik povada emegepyaociag Kopia pviun
Movada
KATAXWPNTWYV

ApIBuNTIKA AOYIKA ]

Hovada %

ALU L] Aiaulog
Movada %
eAEyXOU ]

{

Kartaxwpntég AnoBnkelou e

TPOYPAULOTO
Kol SedopEva



ApxLtektovikn YrmoAoylotwy (2)

Ta dedopéva Kot Ta TPOYPAOTA BplokovTol oTNV LVA N

Mo val eKTEAEOTEL pLa tpaén pe dedopeva amobnkevpEva otnv
kKUpLaL uvipn, n Movada EAEyxou mpemeL va Tol LETADEPEL OTTO TH
uvnun otoucg Kataxwpnteg MNevikng Xpnong

AiavAog (bus): ouvdeeL tnv CPU pe tnv KUPLOL LVAULN.

ALU: KAveL aplOpUNTIKEC TtPAELC 0T SESOUEV TWV KATAXWPNTWV

— MetadEpel 1o anoteAeopa o€ Evav AAAoV kataxwpntn MEVIKAG
Xpnong



Napadeypa: NMpooBeon TLHwV o elvalt
AMoONKEVLEVEC OTN KVAUN

YAomoinon tn¢ evtoAnc uPnAou emumedov x =y + z

KevTtpikr povada emregepyaciag KUpia pvipn
Movada
KATAOXWPNTWYV
Ap1BuNTIKA AOYIKN
Hovada

Aiauhog

Movada
eAéyxou

[00--- 0000

4[

BApa 1. MNadpe amo tn pvApn tTnv mpwtn oo TL¢ TIMEC TTOU TIPOKELTAL VAl
NMPOooTeOOUV KoL TOTIOOETNOE TN O€ EVaV KATOXWPNTH.

BApa 2. MNadpe amo tn pvApn tnv aAAn T Kot TonoBEtnoe tn o€ evav aAAov
KOToXwpNTh).

BApa 3. Evepyormoinoe to KUKAwWA TNG TPOoBeoNC E TOUC KATOXWPNTEC TIOU
xpnotuornolndnkav ota Bripata 1 kat 2 we eL.o0doucg Kol Evay Tpito
KOTOLXWPNTH YLoL artoBrKeuon Tou AmoTEAECUOTOC.

BApa 4. AmoBrKevoe TO AMOTEAECUA OTN UVAMN.

Biua 5. TEAoG.



3 el6Nn armoOnKeUTLKOU XWPOU

Kpudn Mvnun (cache memory)
Kbpla Mvrun (main memory)
>kAnpoc diokoc (HD)

Xpovoc avaktnong 6edopsvwv: HD > main memory > cache

Y€ ueyeboc: cache < main memory < HD




Kpudpn nvnun (Cache memory)

«Kpupn» n AavBavouvoa pvnun (cache memory): pikpn pvripn mou
Bploketau peoa otnv CPU

MéyeBoc cache: dekadec i ekatovtadec KB (av n kuplwg pvAun eivor
~bekadec MB)

Cache: oAU vPnAnc taxvtntac (otnv npocfaon)

O umtoAoyloTnc Kpatadel otnv cache gva avtiypado evoc moAU pikpou
TUAMATOC TNG KUPLOG UVAMNG (evToAEC kal dedopeva)

— AUTEC TIC evtoA£g/Sebopéva mou xpnotlpomolouvTal 1o cuxva ano thv CPU

Avti va yivetal emikolvwvia Kataxwpntwy - Kbplag MvAung, yiveto
eriikowvwvia Kataywpntwv - Cache
ATtoteAeopa: TIOAU TILO YPNYOpPN EKTEAECN EVIOAWV



ApXLTEKTOVLKN YITOAOYLOTWV

KevTpik povada emegepyaociag Kopia pviun
Movada
KATAXWPNTWYV

ApIBuNTIKA AOYIKA ]

Hovada %

ALU L] Aiaulog
Movada %
eAEyXOU ]

___[

KaraxwpnTég

Amtobnkevou e
TPOYPAULOTO

Kpudn pvnun Kol SedopEva

(Cache)



ApxLtektovikn YrtoAoylotwy (3)

To Tt ano®nkevovpe otnv cache sival onpaviiko wote n KME va
Bplokel avtd mou {ntael kel pe peyaAn riBavotnta (6nA. og peyaio
TTOOOOTO TWV avalnNTNoEwV)

Autn n mBavotnta Aéyetal Adyog evotoyiog cache (cache hit ratio)
Cache hit ratio = (Ap1Opoc atrtnpatwyv KME ntpoc tnv cache mou
Bplokouv avuto nou {ntave) / (ZuvoAkoc aplOuoc attnuatwyv KME)

Noapadeypa: YrioBgote otL n CPU {ntd va pEpet arnod tn pvaun 200
EVTOAEC Ttpoypappatoc Kot 300 aplBpouC yia aplOUNTIKES TIPAEELC
Mpwta T avalnta Eva €va otnv cache

Av BpetL 150 evtoAéc katl 250 aplBuouc otnv cache, €xouvpe cache hit
ratio 400/500 = 80%

O,tL 6ev Bpiokel otnv cache, To {ntael kal to AapBavel amno tnv Kupla
uvAun (...o0AAQ pe peyadutepn kabBuotepnon!)



‘Evvola Tou amoBnKeupEVOU TIPOYPOALLULOTOC

e [wc yvwpilel n KME Tt evtoAéc/BrApota Ba eKTEAECEL,
® OLTIPWTOL UTTOAOYLOTEC: TO TIPOYPOALLUOL TV LEPOC TNG
LLNxowvng — Ta BApota NToV EVOWHaTWHEVA 0T povada
geAEyXoU =2 yaunAn sveAiéia
e ‘Evvoila touv anodnkevpévou npoypappatoc (Stored-
program concept)
® To MPOYPOUO OTTOTEAELTOL ATTO EVTOAEC
— Ol evtol&c eival kol auteg dedopeva
— To mpoypappa armodnkeveTal oTNV KUPLA LVALN
— ... poll pe ta Sedopéva (m.x. apOpouc) mou xpnotluomolel
e H CPU avaKTA OELpLOKA LLO-LLLOL TLC EVTOAEC TOU TIPOYPOAUOTOC
arto T LvAUN, TG amokwdikomolel (kataAaaivel) kol TLG
eKTeAel
® Tpopepn BeAtiwon twv vunoAoylotwv!
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ATt tn Nwooa YPnAovu Emunedov otn Nwaooa

Mnxavig

 M\wooa uPnAou emumedou

— Kovta otnv avBpwrivn Aoyikn

— Mpoypappo eUKOAO OTN
ypadn Kol TV avAayvwon

— Aveéaptntn Tou UtoAoyLoTA
OTOV OTIOL0 avaTTUOOETaL
e JUUBOALKN YAwooa
(assembly language)
— Avamapaotoon EVIOAWV
LLNXOVAC LE KELUEVO
* [A\wooa punxavng
— KwdKomolnUEVEC eVTOAEC O€
OELPEC aTtO bit

Aeite auto to Bivteo
https://www.youtube.com/watch?v=10ukpDfsuXE

Mpdéypapua swap (int v[], int k)
YAwooag {int temp;

uynAou temp = v[k];
ETITTESOU v[ik] =v[k+l];
(oe yAwooa C) v[k+l] = temp;

}

l

Mpdypauua swap:

OUMBOAIKAG multi $2, $5,4

YAWooag add $2, $4,%2

(y1a eregepyaotry MIPS) 1w $15, 0($2)
1w $16, 4($2)
sw $16, 0($2)
sw $15, 4($2)
jr $31

2 UUBOAOUETOPPACTHG

-

Mpdypapua 00000000101000100000000100011000
SuUadIKNG 00000000100000100001000000100000
yAwooag 10001101111000100000000000000000
MNxavig 10001110000100100000000000000100
(yia eme€epyaoti 10101110000100100000000000000000
MIPS) 10101101111000100000000000000100

00000011111000000000000000001000

12


https://www.youtube.com/watch?v=1OukpDfsuXE

Awooo pnxavnc: oplopol

e EvtoAn pUNXavAC: eVTOAN KwSLKOTIONUEVN WG
akoAouBia bit (mou avayvwplletal amo tn
CPU)

e N\woca pNXoVAG: To CUVOAO OAWV TWV
evtoAwv, podl Le eva cuoTnua KwoOLKoTolnonc
TTOU KOVEL TLC EVTIOAEC AVOLYVWPLOLUEC ATIO TOV
UTtoAoyLoTN



Opadec evtoAwv yYAwooac pnyavng (1)

e Opada petadopadc dedbopevwy (data transfer): petadepel
dedopeva petaty CPU kal kUpLag Lvnpnc.

e LOAD: avtiypadel dedopéva amo tnv LvAun o€ Evayv
KQLTOXWPNTI) YEVLKNG XProNg

e STORE: avtiypddel Sedopeva amo Evav KOTAXWPNTH YEVLKNAG
XPNONG OTN UVA N

® EvtoAéc I/0: yLa emkowvwvio LLE LEPN TOU UTTOAOYLOTH EKTOC
CPU kat kUpLac pvAuncg (m.x. okAnpoc dilokog, o06ovn)

14



Opadec evtoAwv YAwoaoac pnxovng (2)

e AplOunTtikn kot Aoyikr opada (arithmetic / logical): yia aplOpunTLKEC
NPAEELC
e AplOuntkee mpatelc (+,-,x,/)
e Noylkéc patelc: AND, OR, XOR
e SHIFT / ROTATE: OAloBnon meplexopeVou Kataxwpntn (eEmopevn
Stadavela)

e Opada evtoAwv (control): katevuBUVEL TNV EKTEAECN TOU TIPOYPAULLATOC
e EvtoAn aApatoc JUMP (BRANCH): petapaon os kamoio B€on
LLVALNG Yla EKTEAEON TNC EVTOANC TTOU €ival amoBnKeVUEVN eKel
® OTWC N evtoAn goto otn Basic
e Unconditional (xwpic ouvbnkn) JUMP
e Y1io ouvOnkn JUMP (conditional JUMP): adApa, av pia cuvBnikn
LKOLVOTIOLELTOL

15



Noapadeypo: Aloipeon TIHWV ATTOBNKEVEVWY OTN LVAUN
YAomoinon tn¢ evtoAnc uPnAou emumedouv x =y + z
Bapa 1. QOPTQZE (LOAD) o€ €vav Kataxwpentn TV Kot TR oo tn KvAun.

BApa 2. QOPTQZE (LOAD) o€ €vav S1adopeTIKO KaTaxwpnth tThv AAAN TIUA armo TN
LA,

BAiua 3. Av n dgutepn twun eivae pndév, NMHIAINE (JUMP) oto Brjpa 6.

BApa 4. ALoilpeoe TO TIEPLEXOUEVO TOU TIPWTOU KATAXWPNTA LE AUTO ToU SeUTEPOU
KOTOXWPNTH KOl TOTTOOETNOE TO ATTOTEAECA OE EVOV TPLTO KaTtaxwpntA.

Bpa 5. AMOOHKEYZE (STORE) ta meplexopeva Tou TPITou Kataxwpentni otn LvAun.

BAina 6. TEAOZ (STOP).

Mola Brjpota avKouv otnv

e Opada petagdopac dedopcvwy: Bruata 1,2,5
e AplOuntikn kat Aoywkn opada:  Bripa 4
 Opada eAeyyou: Buoata 3,6

16



Ta pepn ULaG EVIOANG UNXAVING
Kwdikdg Acitoupyiag  TeAeoTéol

1 1
I | |

0011 0101 1010 0111 npaypatiké oxAua umt (16 pmr)

3 5 A 7 Aekag€adikny popen (4 wneoia)

AmtoteAeital amno 16 bit (2 bytes)

Nedio kwdikoL Asttovpyiog (op-code): akoAouBia bit mou npoodlopilel
riolal AELToupyLaL KAVEL N EVTOAN
— [.x. LOAD, STORE, JUMP, XOR, ADD,... (1ot Aettoupyia ava eVvtoAn)
Nedio teAeotéwv (operand): akolouBia bit mou mapexel AeMTOUEPELEC
OXETLKA LLE TNV EVTOAN
— To mAnBoc¢ teAeotewv dLadepel avaloya e To KwOLKO Aettoupylag
— [.x. Ztnv LOAD, teAeotég eival: n B€on pvAUNG oo omou Ba IAPOoUE Ta
dedopEva Kol 0 Kataxwpntng omou Ba ta avilypaPoupe
— Ztnv ADD, teAe0TEC €lval: OL KATAXWPENTEC TWV 2 OpWV Tou aBpoiopaToc Kot
0 KaTtaxwpntng omou Ba kataypadel to aBpolopa 17



ErtavaAnyn: Aekaeéaodikoc cuPOALGUOC

2XAMA JPTTIT

Aekaegadikn
avatrapdoTaon

0000

0001

0010

0011

0100

0101

0110

0111

1000

1001

1010

1011

1100

1101

1110

1111

MM OO0 |>|lo|lo|N|loja|ld|lw]|N|—~|O

18



Napaptnua I Muwa AntAn Nwooa Mnyovnc (1)

Kwd. TeAeoTEOg MNeprypan
NEIT.

1 RXY dopTtwvel (LOAD) Tov kataxwpent R pe Tnv
akoAouBia bit TTou uttdpxel 0TO KEAI UVAPNG
he dleuBuvon XY.

2 RXY dopTtwvel (LOAD) Tov kataxwpent R pe Tnv
akoAouBia bit XY.

3 RXY ATroOnkelel (STORE) Tnv akoAouBia bit

TTOU TTEPIEXEI O KATaXwPNTAG R OTO KEAI
MVAUNG pE dieuBuvaon XY.

4 ORS MeTakivei (MOVE) Tnv akoAoubBia bit TTou
TTEPIEXEI O KaTaxwpenTnG R oTov kartaxwpenTtn
S.



Noapaptnua I Muwa AnAn Nwooa Mnxovnc (2)

Kwd TeAeoTéog Meprypapn
Aeir.
5 RST [MpooBETel (ADD) 11g akoAouBieg bit Twv

Karaxwpntwyv S kal T (o€ JopPr) CUPTTANPWHATOG
WG TTPOG dUO), KAl TOTTOBETEI TO ATTOTEAECUA OTOV
kataxwpnt R.

6 RST [MpooB<Tel (ADD) TIG akoAouBigg bit Twv
Karaxwpntwyv S kal T (o€ Jopepn KIVNTAG
UTTOOIOOTOANG), KOl TOTTOBETEI TO ATTOTEAECUA OTOV
kataxwpnt R.

7 RST ExkteAei TNV Tpagn OR oTi¢ akoAouBieg bit Twv
Karaxwpntwyv S kal T Kal TOTTOBETEN TO
ATTOTEAEC A OTOV Kartaxwpentn R.

8 RST ExkteAei Tnv Tpacn AND oTi¢ akoAouBieg bit Twv
Karaxwpntwyv S kal T Kal TOTTOBETEN TO
ATTOTEAEC A OTOV KaTtaxwpentn R.



Noapaptnua I Mwa AntAn Nwooa Mnxovnc (3)

Kwd TeAeoTéOg Meprypapn
AsiT.
0 RST ExteAei TNV Tpagn XOR oTi¢ akoAouBigg bit Twv

KAataxwpnTtwyv S kal T Kal TOTTOBETEI TO ATTOTEAET A
oTov Kataxwpnt R.

A RO0OX [MepioTpépel (rotate) Tnv akoAouBia bit Tou
kataxwpnt R éva bit TTpog Ta de€ia X gopéc. To
bit Tou akpou XaunAng T1d¢nc (LSB) TotroBeTeiTal
O0TO AKPo uWnAncg 1a¢nc (MSB) (KukAikr) oAiocBnaon)

B RXY MeTtatrnda (JUMP) oTnv €vToAr TToU BpioKeTal OTO
KEAI pvuNng ue dieuBuvon XY, av n akoAoubia bit
Tou R €gival idia ye Tnv akoAoubBia bit Tou
kataxwpentn 0. AANIWG ouvexiZeTal N KAVOVIKI pon
TNG EKTEAEONG.

C 000 TeppartiCer (HALT) Tnv exTéAEDON.



Amtokwodkomolnon tn¢ evtoAnc35A 7

3 RXY AtroBnkeUel (STORE) Tnv akoAouBia bit
TTOU TTEPIEXEI O KATAXWPNTAS R OTO KEAI
MVAMNG JE dieuBuvon XY.

EVToAr']{ 3 5 A 7

/

O kwdIK6G AsiToupyiag 3

onuaivel ATTOBAKEUOT TWV AUTO TO TURAHA TOU TTEDIOU TWV TEAEOTEWV
mg,g_xouévwv eVOC TTpoodiopilel Tn d1EUBUvVON TOU KEAIOU
KaTaxwpenTr o€ éva KeAi pvAung Trou Ba dexOei Ta dedopéva.
HVARNG.

AUTO TO TURAHA TOU TTEDIOU TWV TEAECTEWYV
TTPOCBIoPIZEl TOV KATAXWPENTHA TOU OTTOioU
Ba aTToBnKeUTOUV T TTEPIEXOUEVA.

2-22



Amtokwodkortolnon pac evtoAng JUMP

B R XY Meramnda (JUMP) otnv gvioAr TTou BpioKeTal OTO KEAI pvnung Ye
d1euBuvon XY, av n akoAouBia bit Tou R civar idia pe Tnv akoAouBia bit
Tou kKartaxwpntn 0. AAIwG ouvexieTal N KAVOVIKI POr TNG EKTEAEONG.

EVIOAf «[ B 2 5 8

/LN

O kwdikdS Asitoupyiag B

onuaivel aAAayn TnG TIMAG AUTO TO TUNUA TOU TTESIOU TWV
TOU PETPNTH TTPOYPANHATOG TEAEOTEWV gival n dielBuvon TTou
Qv Ta TTEPIEXOMEVA TOU Ba TotroBeTNOEI OTO PETPNTH
opI{OUEVOU KaTaxXwpenTn TTPOYPAMMATOG.

gival idla hJE TA TTEPIEXOMEVQ
Tou KataxwpentA 0.

AUTO TO TUAMA TOU TTEDIOU TWV

TEAEOTEWV TTPOCBIOPIEI TOV

KaTaxwpenTr TTou 8a ouykpIBei
JUMP: dApa uttd ouvBnkn e Tov Karayxwpentn 0.

Av [Kat.0] # [Kat.2], n evtoAn teppatiletal, tnyaivoupe otnv EMOUEVN
Av [Kat.0] = [Kat.2], n tun 5 8 eyypadetat otov Program Counter
Tionuoaivet n evtoAn B0 5 8 ? JUMP ywpic ocuvOnkn (rmavta [Kat.0] = [Kat.0]) 23




Napadetypa KUukALkNC tepltotpodnc npoc ta OeéLa

A R 0 X Tepiotpépel (rotate) Tnv akoAoubia bit Tou kataxwpntr R éva bit
TTPO¢ Ta OeCId X popéc. To bit Tou dkpou xaunAnG Tagns (LSB)
TotroBeTeiTal oTo AKkpo UWNARC 1adEnc (MSB) (kukAikr) oAicBnon)

001 10

=]
-
[=]
-

To apxIKOG oxAua PTmIT

Ta Pt YETAKIVOUVTAI Pia BEan
TTPO¢ Ta de€Id. To de€IoTEPO
pmIT “Byaivel £EW” aTTo TO PTTAIT
Kl TOTTOBETEITAI OTO KEVO TTOU
MEVEI OTO GAAO AKPO.

10 1 1 0 0 1 0 To TENIKO axrpa pTmT ”




Napadetypa EvtoAnc AND

8 R S T EkreAei v mpdagn AND oTig akoAouBigg bit Twv kataxwpntwyv S
Kal T Kal TOTToBETEl TO aTToTEAECUa OToV KaTtaxwpnT R.

10011100 (S)
AND 10101101 (T)
10001100 (R)

Xpnotuotnta tov AND

* Ao ta 8 bits evog keAlov, MWCE UTOPOUE VAL OTTOUOVWOOULLE TO 2° Ao TO AKPO
XaunAng tagng bit;

EkteAoU e TNV 10011100 10011110
npdn AND pe To AND 90000010 AND " 050000010
00000010 00000000 00000010

* AvTo 2° amo 1o akpo xapnAng taéncg bit ntav 1 kat 6€Aoupe va to aAAdoupue og O;

EkteAOUUE TNV 10011110
npdn AND pe To AND 11111101
11111101 10011100

* AvTo 2° amo 1o aKpo XapnAng taéncg bit ntav 0 kat 6€Aovupue va to aAAdoupe o€ 1;
EkteAoUpe tnv npaén OR pe to 00000010




H ApXLTEKTOVIKN TOU YToAoyLotn

16 KaTaxwpnTEC YEVIKAC xpnong O, ... 15 (4 bits yia kaBe dtevBuvong kataxwpnth)
256 kuPeAidec kUpLag pvAunge: 0,...255 (8 bits yia kaBe dtevBuvonc pvrung)
8 bits (1 byte) dedopévwv ava kupeAida

KevTpikn povada etre§epyaciag Kopia pviun
AigvBuvon KeAi
Karaxwpntég
Program Counter (PC) _
: MEeTpNTAG TTPOYPANHATOS 00 ' 8 bits
8 bits[_] 0
8 bits Aiaulog 01
11
Instruction Register (IR)
KaraxwpenTtng EVIioAwv 02
12 :
16 bits 03
Kataxwpnteg [1F KotoywpnTéc ElE]
YEVIKNAG Xp NONG €L0LKNG XpNong

Metpntic npoypappatog (Program Counter, PC) : meptéxet tnv StevBuvon PvApNg
OTtou BploKeTOL N EMOUEVN EVIOAN TIPOC EKTEAECN, ATIO AUTHV TIOU EKTEAE(TOL TWPA
Kataxwpntig evtoAwv (Instruction Register, IR): dcixvel Tnv tp€xouoa eVIoAn



Eval oTLyLOTUTIO EKTEAEONC

Eotw otL Stafaloupe TNV eVTOAR
OTLC BE0ELG pvUNG 2-3

Load: Qoptwoe

oTov Kataxwpntry 0000
TOL TLEPLYOMEVA TNG
SdtevBuvong pvnung #17

Mvnun
CPU 0
1
Program counter
| 00000100 | a
Instruecti ister
0001 0000 0001 0001 |
Register 0 [ 00010011 | _
_ , 17 ooo010011
Register 1
S ——
1B :
1B

EvtoAéc = 2 bytes

KaBe evtoAn amobnkevetal o€ 2 SLadoxLKEC BECELG LVAUNG

dedopeva = 1 byte



O KUKAOC €KTEAEONC LLOC EVTOANC

1. MNdpe TNV €TéPEVN
EVTOAR a1Td TN PVAHN
(61T opileTal
atrd TO METPNTH
TTPOYPANHATOG),
Kal KaToTTIV augnoe
TOV KATaxwpenTA

TTPOYPANHATOG.

NaBoc¢ otnv petadpaon:
- «..KOTOTILV aU&nOE ToV
Metpntn MpoypApupatoc»

3. ExTéAeoe TNV
EVEPYEIQ TTOU
{ntael n evioAn
OTOV KATAXWPENTH
EVTOAWV.

2. ATTOKWOIKOTTOINCOE TO OXAMA
MTTIT OTOV KATAXWPENTA EVTOAWV.

28



MNoapadelypa mpoypaAppaTtoC tpoobeong os
VAwooa pnxavng

Kwdikotroinuéveg Eppunveia

EvToAég

BAipa 1. Mape amo tn HvApn Ko omo TG 156 C
TLUEC TTOU TIPOKELTAL VO TtPooTEBOUV Kall
TOMOOETNOE TN O€ €vav KaTaxwpnth.

Brjpa 2. Ndpe amd t pvAun v éMnouy 166 D
Kol TOTMOBETNOE TN o€ €vav GAAov
Kataxwpntn.

Bipa 3. Evepyormnoinoe to KUKAwA TG 5056
MPOCOEONG HE TOUC KATAXWPNTEC TIOU
xpnotpomnotndnkav ota Bripoata 1 kot 2 wg

€10060UG Kal Eva SLadopeTIKO KaTaxwpntn

yla TNV amoBbnKeuon TOU ATTOTEAECUATOC.

Brjpa 4. AroBrjkevoe to anotéheopaotn 3 0 6 E
HVAUN.

BApa 5. TéAoG co000

PoOpTWOE OTOV KATAXWPENTN 5 TNV akoAouBia bit
TTOU BpioKeTal OTO KEAI IVARNG HE BlEUBuvVON
6C

POpTWOE OTOV KATAXWPENTN 6 TNV akoAouBia bit
TTOU BpioKeTal OTO KEAI IVAPNG HE BlEUBuvoN
6D

[Mp6oBeoe TA TTEPIEXOPEVA TWV KATAXWPENTWYV 5
Kal 6 (0€ JoPPr} CUNTTANPWHATOC WS TTPOG
dU0), Kal AaTToBNKEUTE TO ATTOTEAECUA OTOV
kataxwpnt) 0

ATTOBAKEUOE Ta TTEPIEXOMEVA TOU KaTaxwpnTr 0
OTO KeAi pvung pe dievBuvon 6E

TEANOG (HALT)
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Napadelypo EKTEAECNC MPOYPAUUATOC

O peTpNTAG TTPOYPAUMATOG TTEPIEXEI
TN 81EUBUVON TNG TTPWTNG EVTOANG.

KME Kipia pviun
AiguBuvon  Kehia
Karayxwpntég

0 MeTpnTrig TpoypaupaTog A0 15
Ajauhog Al 6C
1 [ = A2 16
A3 6D
2 A [50
A5 56
KataxwpnTrig EVIOAWV A6 30

[ ] a7 [6E
N A8 CO
A9 00

— To TTpoypappa
givai
ammobnkeupévo
oTnV KOPIQ PVAKN
Kal ekivael ammo
Tn &1e0Buvon AQ.

156C Qoptwoe oTov
Katoxwpentn 5 to oxnua bit tou
Bploketal 0To KEAL LVAUNG HE
StevBuvon 6C.

166D Doptwoe otov
Katoxwpentn 6 to oxnua bit tou
Bploketal 0To KEAL LVAUNG HE
dLevBuvon 6D.

5056 MpocOeoe ta mepLexopeva
TWV KATAXWwPNTwV 5 kot 6 o popdn
CUMUTTANPWHATOC w¢ Ipog dUo, Kot
QOO KEVOE TO ATOTEAEGHLOL OTOV
katoxwpntn 0.

306E AmnoBnkevoe ta
TiEPLEXOMEVA TOU Kataxwpnth 0 oto
KeAL pvAung pe dtevBuvon 6E.

C000 TEAog (HALT).
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Bripa pookoponc (Fetch) tou kUkAou punxavng (o)

KME Kupia pvipn
MeTpnTAC TTPOYPANMATO
Pﬂ(;]g POYPAUHUHATOS AlgGBuvon Kehid
A [15 |
AiauAog A0 |_
S
Al |_
KataxwpnTig eVIoAwv
156C A2 16|
A3 | 6D |

a. 2TNV apxr Tou BANATOC TTPOOKOUIONG, TIPOCKOMIZETAI QTTO TN MVAMN N EVTOAR TTOU EKIVAEI
oTn d1euBuvon AO Kal TOTTOBETEITAI OTOV KATAXWPENTH EVTOAWV.
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Brijua mpookopiong (Fetch) tou kukAou pnxavng (B)

KME Kopia pvAiun
MeTpnTAS TTPOYPANHATOG AigvBuvon KeAhid
A2

15
AiauAog A0 [15 ]

. . Al _6C

KaraxwpnTAg eVTOAWV

156C A2
A3

B. Katdtmv o heTpnTAG TTPOYPAPMUATOS QUEAVETAI £TO1 WOTE VA OEIXVEI OTNV ETTOUEVN EVTOAN.
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Bripo armokwoOLKoTolnong Kol EKTEAECNC TOU
KUKAOU NXOVNC

Katoru, yivetatl avaAuvon tng evioAng 1 5 6 C mou Bpiloketol
OTOV KOTAXWPENTN EVTOAWV

LOAD register 5 pe to meplexopevo tng dtevBbuvong pvnung 6 C
YteAvetal onpa otnv 6tevBuvon pvnung 6 C

H dtevBuvon 6 C oTEAVEL TO TTEPLEXOMEVA TNE KAl AUTA
bOoPTWVOVTOL OTOV KOTAXWPENTA VEVLKAC Xpnong 5
NEog KUKAOG

— CPU otéAvel onpa otnv dtevBuvon pvApng A2 mou UTtAPXEL OTOV
Program Counter

— EvtoAn 1 6 6 D €pyetat otnv CPU armo tnv dtevBuvon pvnung A2 Kot
ypadetal otov Instruction counter

— Program Counter = A4
— ExteAeltatnevioAn 166D

K.0.K



Napadelypo EKTEAECNC MPOYPAUUATOC

O peTpNTAG TTPOYPAUMATOG TTEPIEXEI
TN 81EUBUVON TNG TTPWTNG EVTOANG.

KME
Karayxwpntég
MeTpnTrig TpoypaupaTog
0
A2 )
AiauAog
1

KataxwpnTrig eVIoAwv
156C

Kupia pvipn
AigbBuvon  Kelid
A0 15
Al 6C
A2 16
A3 6D
A4 50
A5 56
A6 30
A7 oE
A8 CcO
A9 00

— To TTpoypappa
givai
ammobnkeupévo
oTnV KOPIQ PVAKN
Kal ekivael ammo
Tn &1e0Buvon AQ.

156C Doptwoe oTov
Katoxwpentn 5 to oxnua bit tou
Bploketal 0To KEAL LVAUNG HE
SlevBuvon 6C.

166D Doptwoe otov
Katoxwpentn 6 to oxnua bit tou
Bploketal 0To KEAL LVAUNG HE
dLevBuvon 6D.

5056 MpocOeoe ta mepLexopeva
TWV KATAXWwPNTwV 5 kot 6 o popdn
CUMUTTANPWHATOC w¢ Ipog dUo, Kot
QOO KEVOE TO ATOTEAEGHLOL OTOV
katoxwpntn 0.

306E AmnoBnkevoe ta
TLEPLEXOUEVA TOU Kataxwpnth 0 oto
KeAL pvAung pe dtevBuvon 6E.

C000 TEAog (HALT).
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Napadelypo EKTEAECNC MPOYPAUUATOC

O peTpNTAG TTPOYPAUMATOG TTEPIEXEI
TN 81EUBUVON TNG TTPWTNG EVTOANG.

KME
Karayxwpntég
MeTpnTrig TpoypaupaTog
0
A4 )
AiauAog
1

KataxwpnTrig eVIoAwv
166D

Kupia pvipn
AigbBuvon  Kelid
A0 15
Al 6C
A2 16
A3 6D
A4 50
A5 56
A6 30
A7 oE
A8 CcO
A9 00

— To TTpoypappa
givai
ammobnkeupévo
oTnV KOPIQ PVAKN
Kal ekivael ammo
Tn &1e0Buvon AQ.

156C Qoptwoe oTov
Katoxwpentn 5 to oxnua bit tou
Bploketal 0To KEAL LVAUNG HE
StevBuvon 6C.

166D Ooéptwoe otov
Katoxwpentn 6 to oxnua bit tou
Bploketal 0To KEAL LVAUNG HE
dlevBuvon 6D.

5056 MpocOeoe ta mepLexopeva
TWV KATAXWwPNTwV 5 kot 6 o popdn
CUMUTTANPWHATOC w¢ Ipog dUo, Kot
QOO KEVOE TO ATOTEAEGHLOL OTOV
katoxwpntn 0.

306E AmnoBnkevoe ta
TLEPLEXOUEVA TOU Kataxwpnth 0 oto
KeAL pvAung pe dtevBuvon 6E.

C000 TEAog (HALT).
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Napadelypo EKTEAECNC MPOYPAUUATOC

O peTpNTAG TTPOYPAUMATOG TTEPIEXEI
TN 81EUBUVON TNG TTPWTNG EVTOANG.

KME
Karayxwpntég
MeTpnTrig TpoypaupaTog
0
A6 )
AiauAog
1

KataxwpnTrig eVIoAwv
5056

Kupia pvipn
AigbBuvon  Kelid
A0 15
Al 6C
A2 16
A3 6D
A4 50
A5 56
A6 30
A7 oE
A8 CcO
A9 00

— To TTpoypappa
givai
ammobnkeupévo
oTnV KOPIQ PVAKN
Kal ekivael ammo
Tn &1e0Buvon AQ.

156C Qoptwoe oTov
Katoxwpentn 5 to oxnua bit tou
Bploketal 0To KEAL LVAUNG HE
StevBuvon 6C.

166D Doptwoe otov
Katoxwpentn 6 to oxnua bit tou
Bploketal 0To KEAL LVAUNG HE
dLevBuvon 6D.

5056 MpocOeoe ta mepLexopeva
TWV KatoxwpnTwv 5 kal 6 o popdn
CUMUTTANPWHATOC w¢ Itpog dUo, Kat
QOO KEVOE TO ATOTEAECHLOL OTOV
kataxwpntn 0.

306E AmnoBnkevoe ta
TLEPLEXOUEVA TOU Kataxwpnth 0 oto
KeAL pvAung pe dtevBuvon 6E.

C000 T€Aoc (HALT).
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Napadelypo EKTEAECNC MPOYPAUUATOC

O peTpNTAG TTPOYPAUMATOG TTEPIEXEI
TN 81EUBUVON TNG TTPWTNG EVTOANG.

KME
Karayxwpntég
MeTpnTrig TpoypaupaTog
0
A8 )
AiauAog
1 [

KataxwpnTrig eVIOAWV
306E

Kupia pvipn
AigbBuvon  Kelid
A0 15
Al 6C
A2 16
A3 6D
A4 50
A5 56
A6 30
A7 oE
A8 CO
A9 00

— To TTpoypappa
givai
ammobnkeupévo
oTnV KOPIQ PVAKN
Kal ekivael ammo
Tn &1e0Buvon AQ.

156C Qoptwoe oTov
Katoxwpentn 5 to oxnua bit tou
Bploketal 0To KEAL LVAUNG HE
StevBuvon 6C.

166D Doptwoe otov
Katoxwpentn 6 to oxnua bit tou
Bploketal 0To KEAL LVAUNG HE
dLevBuvon 6D.

5056 MpocOeoe ta mepLexopeva
TWV KATAXWwPNTwV 5 kot 6 o popdn
CUMUTTANPWHATOC w¢ Ipog dUo, Kot
QOO KEVOE TO ATOTEAEGHLOL OTOV
katoxwpntn 0.

306E AmnoBnkevoe ta
TEPLEXOUEVA TOU Kataxwpnth 0 oto
KeAL pvAung pe dtevBuvon 6E.

C000 TEAog (HALT).
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Napadelypo EKTEAECNC MPOYPAUUATOC

O peTpNTAG TTPOYPAUMATOG TTEPIEXEI

TN 81EUBUVON TNG TTPWTNG EVTOANG.

KME
Karayxwpntég
MeTpnTrig TpoypaupaTog
0
AA
1 [

KataxwpnTrig eVIOAWV
C000

AiauAog

Kupia pvipn
AigbBuvon  Kelid
A0 15
Al 6C
A2 16
A3 6D
A4 50
A5 56
A6 30
A7 oE
A8 o)
A9 00

— To TTpoypappa
givai
ammobnkeupévo
oTnV KOPIQ PVAKN
Kal ekivael ammo
Tn &1e0Buvon AQ.

156C Qoptwoe oTov
Katoxwpentn 5 to oxnua bit tou
Bploketal 0To KEAL LVAUNG HE
StevBuvon 6C.

166D Doptwoe otov
Katoxwpentn 6 to oxnua bit tou
Bploketal 0To KEAL LVAUNG HE
dLevBuvon 6D.

5056 MpocOeoe ta mepLexopeva
TWV KATAXWwPNTwV 5 kot 6 o popdn
CUMUTTANPWHATOC w¢ Ipog dUo, Kot
QOO KEVOE TO ATOTEAEGHLOL OTOV
katoxwpntn 0.

306E AmnoBnkevoe ta
TiEPLEXOMEVA TOU Kataxwpnth 0 oto
KeAL pvAung pe dtevBuvon 6E.

C000 TEAog (HALT).
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Mpoypappota kot Aedopeva

e JTNV KUPLA VAN artoBnkevovToL Kol TIPOYPA LT KoL
dedopeva.
* Epwtnon: Nwcg vapLZsL N Knxawvr moLeg mAnpodopleg
adopolV TPoypPAUUOTA KoL TtoLeC dedopEva,
— H anavtnon eivat otL 6gv yvwpilet!
— Tomoto npoypappo Ba exkteAeotel pubuileTal oto PeTPNTA
TPOYPAUULATOG.

— Av OTO PETPNTN npovpauuaroq amoBnkeutel pla StevBuvon
Gséouevwv N nnxovn Oa ta ekteAoVoE OOV EVTOAEC

TPOYPAUUATOG.
 Epwinon: Auto UATIWG OnNMaiveL OTL n amoBnkevon
TIPOYPOUUATWY Kot SeSopEVWY pall oTn MV ELvVaL KOKN
TPOKTLKNA;
— To avu@ero' ExeL anoSEthz-:L TIOAU xpnotuo TL.X. EVa TIPOYP O
HT[OpEL va TpOT[OT[OLEL KATTIOLO AAANO npovpauua




Teloc KepaAaiov 2

e ElSape TOV TPOTIO IOV N pnxavn XeLpilletal to
dedopeva kal tig mtAnpodoplec mou eival
AMoOnNKEVLEVEC KOl TOV TPOTIO EKTEAECNC EVOC
NPOYPOALLLLATOC.

e 2T0 emOpEVO KepaAato Ba aocyoAnBoupe pe to
AELTOUPYLKO CUOTNUOL: CUVIOVIOUOC
SlEpyaocLwyV Kal XpOVOTIPOYPALLLOATIOMOC.
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