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O (UIKPO)ETECEPYUGTNG

e (Micro)processor
Apywa, povo n Kevrpun) Movaoa EneCepyaciog (KME)
Central Processing Unit (CPU)
[TepiExer onuUeEP TOALUTAEG LWOVAIOESG ETECEPYOIGTOG
2 K0Be «mvprvay (core)
Evoeyouévmg pe o1opopeTIKA YO paKTNPIGTIKA /Kot pOAOVS
[lepieyet pepog g tepapyiog pvnung (KPLPEG HVNUEG)

KaBwc xatl pépoc tov olemapwv (1nterfaces) emkotvoviog
LLE TNV KOPLOL LLVILN KOl TIS [LOVAOES EIGOO0V - EE000D
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Kevtpun) Movaoa Emeéepyaciog

» (Central Processing Unit (CPU)
‘Evac 0poc mov teivel mpog eCapdvion

Metd TNV epEavion TV TOALDOV/OIUPOPETIKDOV LOVAI®MV
eneepyaciog 6To 1010 ToUT

 Tlowog 0 poAog Log Movdoac EneCepyacioc

MetaoynuatiCel (emeCepydleTon) OEOOUEVH GOUPOVA LE EVOL
TPOY PO EAEYHOD

To wpoypappa eEréyyov anotereitor amd EVIOAEG UNYOVIG
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To povtéro «von Neumanny

UTTOAOYIGTIKO GUGTHA

Trpivrmuua
A ENEYXOU
pojol povada YX
(cl_'ock) gAEyxou

“Mvnun”

oedopéva
g10600u

snsispyqaia
Oedopévwv

5£50|.I£Vd
X JoYeYo]V

e To mpoypoppa ELEYYOV, OTMC Kol TO. OEOOUEVQ, amodnkedovTot
GTI WUV TOL DTOAOYIGTY)

“Stored-program computer”
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ExtéleoT EVIOAMV: 0 KOKAOC UNYOVIG

(Lo oITAOTOINUEVT] LOTI])

v

Fetch: ®épe TNV €TOpEVN EVTOAR TTPOG
EKTEAEON ATTO TN MVAMN

Decode: ATTOKWOIKOTTOINOCE TNV EVTOAN
(TrpogTOipOOE TO CAMATO EAEYXOU KOl TIG

TTNYEG TWV OEQOUEVWV)

yia TTavra

Execute: EKTEAECE TNV ATTAITOUMEVN
mpagn/AsiToupyia

Store: ATToORKEUOCE TA ATTOTEAECHATA

(eav atraireitai)
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Extéleon evioAmV

* Program Counter (PC) 1] Instruction Pointer (IP)

Koatoyopntg £101k00 6Komo
IIepi€yet n o1evBvveomn g BEonc uvnung omov Ppioketon M
EVTOAT) TPOS EKTEAEGT)
* Avénon PC peto oy ovokAnG™n e EVIOATGC
PC +=d
d = op1Buog bytes evioAng mov avakAnOnke
Metdfoon oty endueVN EVIOAN
* Ecoipecn: eVIOAEC OLIKANOMGNG
Metannonon o€ véa Beon uvnunc (o PC maipvel vea tiun)
* H olaoukoicion emovoraBavETol GOVENMDG
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H mpwtn evtoAn mwov ekteleital

* Exxivnon ektéleonc

Me v gpapuoyn tdong tpopooociac o PC naipvel pia
TPOKADOPIGLEVT] TIUT|
2uvNnOm¢ otV apyn 1 6TO TEAOG TNG VTOSTNPLLOUEVTC
MEPLOYNG LVNHNG
Avaloyo pe TNV apyLteKTOVIKN TNE Kdbe Movaodac
Enelepyaciog

Exel 0 KoTooKELOOTNG £YEL TOTODETNGEL TIC TPDTEC
EVTOAEC OPYLKOTTOINGNC TOV GUGTIUATOS

Apyrtektovikn Y moloylotov — “Apyitektovikeég Zvvolov Eviodmv” 7



Apyrtektovikn Xvvoiov EvtoAmv

» [nstruction Set Architecture (ISA)

To opatd HEPOG EVOC VTOAOYIGTIKOD GLGTILATOC Y10 TOV
TPOYPUUUOTIOTH (KO TOV LETAYAWDTTIOT))

Agkaetia 60-70: cuvavouo Tov Opov «apyttektovikn H/Y»
«N OOUN EVOS DITOAOYLTTH, TNV OTOLOL O TPOYPOUUOTIOTHS
TPETEL VO, YVWPICEL Y10 VO YPOWEL EVO. OWOTO (YPOVIKG.
OVECOPTHTO) TPOYPOLULO OE YAWDCOO, UNYAVHS Y10, TOV
vrmoloyioty owtovy (IBM)

2NUEPA YPNOUOTOLEITOL KO O OPOG «ULOKPO-OPYLITEKTOVIKN»

LE TNV 1010 onuaciol
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H oemapn ISA otnv iepapyio emmeEdwmv

Epapuoyég

AZ & BiIBAI0OAKEG

YAIKO ekTéAEONG
(MIKpOETTECEPYAOTAG)

| Y @

2UOKEUEG
E/E

*  Apyiteksovikn Xovoron Evroray (ISA)
H dtemapr) vAMKoV-LOYIGLIKOD
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Apyrtektovikn Zvvorov EvtoAav (ISA)

* Ti meprypoapet;
A10DEGIIES TPUCEIS/AEITOVPYIES
Kwmowomnoinon Acttovpyiov

Mopon T@V: 0£00UEV®Y, EIGOO00V-ECO000D
Operands

MeEDooor mpoGTEANGTC LVIUNG

[Ipoéievon TV 0€00UEVOV, GYNUATIGUOG 01ELOVVCEMV LUVIIUNG
X@OPOT TPOSMPIVIG 0odkevonc

AlaBEG1LOL KaTOY®PNTES GTOV TPOYPOUUUATIOTH

ALOKOTES KL KOTOOTOGELS GOUALNTOS

[Towa n “avtiopacn’ Tov enelepynotn
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ECEMEN TV 0PYLTEKTOVIKOV GUVOAOL EVTOAMV

* O1 mpmTol VTOAOYIGTEG (.. - “60)
Apy1tekTovikéG GLoGMPELTY (accumulator)

Kot apyotepa otoifog (stack)

[kKavomomtikn AVGM AOY® TNG TEYVOAOYIOG KOL TV
LETAYADTTIOTOV TNG EMOYNG EKEIVNG
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Apy1IteKTOVIKT) GLGoMPELTY (accumulator)

accumulator (A)

_ m.X- N £VTO)\I"]:

add X
| HVIEN onMaivel:
; ELU A—A+X

Mo Tnyn (€16000¢) 0edoUEVOV Kot TauTOYpOova 1| OEon
o001 KELOTC TOV AMOTEAEGLOTOC Elval TAVTO, O
GLGOMPEVTNS (0 KOHPLOC KATOYOPNTNG TOV GLOTLOTOC)
1-address architecture, ta bits tng evtoAnc meptrypdpouvv
LOVOo pia (Tn 0gvTEPTM) TNV OE0OUEVDV

APYITEKTOVIKI] TOV. TPDOTOV. DITOAOYIGTMOV
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Apyrtektovikn otoifag (stack)

TOS
PR opor

stack)
|

ALU

O1 my€C mpooolopilovial EUUECH
Bpicikovrol 6Ty Kopuon the 6toioc

TEPLYPAPOVV KOO TIYT] OEOOUEVDV

T.X. N EVTOANR:
add

OnMHaiVvEl:

t — pop()

u < pop()
V—t+u

push(v)

Oudoo KatoympnT®V Kot KATol Lop@T) LETPT|TH] TTOV
CTUEIMVEL TNV TPEYOLCA KOPLOT TNG GTOIP0C
0-address architecture, ta bits Tng evioAnc ogv

Anpo@irEc oynua Katd t ogkaeTion Tov 60
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ECEMCN TOV OPYITEKTOVIKOV GLVOAOL EVTOA®V (2)

» [loAvmAokec apyitektovikes (C70- ..)

Evooudtmon chvhetmv poppwv eviolnv kot uefoomv
TPOGTEAAGTC LVIUNG
[IpoomdOeio vTOGTNPIENS LYNADOY YADOCGOV
TPOYPUULOTICLOD — UEIMOT S KOGTOVE AOYIGLIKOD

O1 LETAYAMTTIOTEG OEV ELYOV PTAGEL OKOUO GE VYNAO
EMIMEDO

TTOAAG Yo paKTNPLOTIKA EUEVOV OUMG OYPTGLULOTOINTA. ..
Complex Instruction Set Computers (CISC)
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APYITEKTOVIKEC LE KOTAUYOPNTES (registers)

KATAXWPNTEG

_ m.X- N £VTO)\I"]:

add R2, R1,mem(100)
|
LU

HvAN onMaivel:
Memory-register

R2 — R1 + mem[100]

Omo1001TOTE EVIOAN UTOPEL VO, TPOGTEAAGEL T1) VNN

[ToAAOTAEC TPOGTEAAGELS LVIIUNG 0LV EVTOAN
ANy evtoAng — ANyn 0€00UEVOV EVTOANG
2UVOCTIGUOC GTOV OIOWAO ETIKOIVAOVIOG LLE LVTUN
[ToAOTAOKT EKTEAEGT) EVTOANC GE TOAAOTAG GTAOLN
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H eCeMén tc apyitekToviKNG evToAwV (3)

* Reduced Instruction Set Computers (RISC) (C80 - ...)

Amlovotepeg ko eONvoOTepec load-store apy1teKTOVIKEC LIE
oTafEPO UNKOGC EVIOADV

MeyoaAutepn amd006T — TAYVTEPT) EKTELEGT] EVIOADV

Evvoeitatl amod v a@dovia vAKoL YopunAov KOGTOVS Kot
TNV TPONYUEVT) TEYVOLOYIO TOV UETAYAMTTIGTOV
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APYITEKTOVIKEC LE KOTAUYOPNTES (registers)

KATAXWPNTEG
T.X- i) EVIOANR:
N add R1, R2,R3
onMaivel:
R1— R2 +R3

Register-register (load-store)

Movo Seympiotég evrorés load (avayvaoon) — store (gyypaet)
UTOPOVV VO, TPOCTEAAGOVV T UV

H apyrreksovikn oV GOYYPOV@V. ETECEPYUCTDV.
O1 KaToy®pNTESC TPOSTEAADVOVTOL TOAD YP1YOPO.

H extéleon tov eviodwv amottel Arydtepa oTdolol

Xperatovron Arydtepa bits yio T €mA0YN KoToxopntdv (oo
TIC O1EVOVVGEIC UVNUNG)
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Ta opra petacy CISC — RISC

o YTUEPW 0LV EIVOL TOVTO GOPTG O OLUYDPIGLOG

O1 onuepwvot eneCepyaotés pe evioreg CISC (m.y. m
aPYLTEKTOVIKN X86), LETAPPALOVV EGMOTEPIKAE LECH TPOGOHETOV
vAkoV (hardware) ce pikpoevtoréc (LOPs)

Avtictovya, eneCepyaotéc RISC umopoldv katd tv ektélec va
GLVOLALOVV ATAEC EVTOAEC GE To cLVOEeTEC Agttovpyieg (fusion)

Etvon 0ol «ikpo-opyIteKToVIKNG (DVAOTOINGNG) Kl Ol
CUOKPO-opyLTeKTOVIKN G (ISA)

‘Eva tumiko kprznpio yio 1o av Evag enecepyaotng £xel CISC 7
RISC ISA eivon av pnovo evroréc load — store emtpémovv
npoonélacn otn pvnun (RISC) 1 av kabe gidovg evioAn umopei
va Tpoonerdcel T wvnun (CISC)
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Kwotwkomoinon EvtoAmv

* Kabe evioAn etvor pier GEIPO OVAOTKMV WNGImV.

opcode operand1 operand2 | .. | operandN
\ A _/
Y '
Mepiypagel To Mepiypd@ouv TNV TTPOoEAEUCT) TWV
€id0og TNG 0edopuévwy g106d0u (apiBuo6
mPAnNg Tou Oa Kataxwpntn, 61eUBuvon HVAHUNG KATT)
EKTEAEOTEI KOl TOV TTPOOPICHO TWV OEOONEVWV

€§600ou (atmmoTeAéopaTOG TTPAENG)

To gido¢ Tn¢ mpaén¢ (opcode) mpoodiopilsi
TOV TUTTO, TNV TTPOEAEUON KAI TOV APIBUO TwV
OEOOUEVWYV TTOU CUMNNETEXOUV OTNV TTPA¢N

Apyrtextovikn Y moloylotov — “Apyitektovikeég Zovorov Eviodmv”
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MetafAntov 1 oTafepov unKovg;

s ALOPOPETIKES OPYITEKTOVIKEG GUVOAOV EVIOAMDY

MetafAnTod uNKovs: o1 EVIOAES 0EV £YOVV TOV 1010 apliuo
bits

20Uy TPOYPAUUATO, (01 GLYVA XPNGLULOTOLIOVLEVES

EVTOAEC £YOVV LIKPOTEPO LEYEDOC)

X1 LOWVTUKO) TTOADTAOKOTEPO DAIKO OITOKMOTKOTOTNGNG
2Ta0EPOV UNKOVC: OAES O EVTOAEC EYOovV TOV 1010 aptOud
bits (m.y. 32 bits)

MeyoaAvtepa Tpoypaupato (01 EVTOAES £YOVV

ueyaAvtepo uEyebog)

ATAOVGTEPT KO TOYDTEPT) AYUN-0TOKDOTKOTOINGN
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EVToAEC: KT YOplES AELTOVPYIDV

* O11pelg Pacikéc KaTnYopleS
AP1OUNTIKES KO AOYIKES TTPOCELS

AT 000 TNYEC 16000V (KATOYMPNTES/ VU TPOC EVOLV
TPOOPIGUO (KaToympnTH/Uviun)

METapopd 0EO0UEV®Y.
ATO-mtpOS KOTOY®PMNTES/ LV UN
‘Eleyy0c pornc EKTEAEGNG
AKAAOMGELS KOl KAN|GEIC/EMGTPOPES GLVAPTICEMV

E101k€C eVTOAEC OLOKOTNG EKTEAEGTC

Apyrtektovikn Y moloylotov — “Apyitektovikeég Zvvolov Eviodmv”
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Ap1OUNTIKEC/LOYIKEC EVTOAEC

* [TAnpopopic yior opIOUNTIKEC-AOYVIKES TPOCELS
Eiooc mpaéne
Eiooc oeoouévav (1nt/float/double, mpacelc pe vectors)
AVO TTNYEC 0E00UEVMV KOl EVOC TPOOPLOUOC OTOTEAEGLOTOG
Katoyopnteg, pvnun
[Tapdoerypa Lovo pe katayopntec (Bempntikd):
Rd = Rs1+Rs2
add ‘ Rd ‘ Rs1 ‘ Y

Rd: mpoopiouog (kataympnts amobnNKevong
ATOTEAEGLOTOQ)

Rsl1, Rs2: mnyéc (katoympnTtEC 0E00UEVOV EIGOO0V)
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IInyéc ko mpooptouog o€
aPLOUNTIKEC/ AOYIKEC EVTOAES
* Movo kozoympnzes (rd «— rsl op 152)
KAacucéc RISC (load — store) apyttektovikég
* YDVOLOGLOGC KOTOYMPNTOV KOL LWVIUNG

CISC apy1teKTOVIKEG, GTUEPOL EMTPETETOAL TO TOAD pin
O1eVOVVGT UVIUNG GTNV EVTIOAN

Mmopel Oumg va ivart Ty Kot TpooPIoUOC: TT.Y.
mem «— mem op reg (2 TPOCTEAACELS UVIUNG)

* Mo crabepa @c mnyn (immediate addressing)

2Ta0EPEC TIUEC TOL TTEPTAAUPAVOVTOL VTOVGIEC LECO GTO!
bits g evtoAng
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ApOuNTIKEC/AoYIKEC EVTIOAEC HE 2 M) 3
o1evdLVGELC

* 3 01eVOVVGEIC
TPOOPIGUOG, Ny L, mnyn2
* 2 01eLOVVGEILS

TPOOPIeOc/mnynl, myn2

Destructive: n mnynl eivon kot Tpoopiopnog, N apyikn TnNe Tiun
oev o VITAPYEL LETA TNV EKTEAEGT TNG EVTOANG

* O1 evtolec pe 000 01EVOVVGELS OTTOTOVV. AYOTEPW bIts
YIOU VOU TEEPTY POUPOVV.
XPNOIUOTOIOVVTOL GE GLGTNUOTO LLE TEPIOPIGLUEVT
XOPNTIKOTNTOA VNG

Emiong eivon Eva «taAldo» yopaKInplioTiKo TMV
apyrtektovikov CISC
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EVTOAEC LETOPOPAC OEOOUEVIDV

* MeToupoptl OEOOUEV@Y
[Imyn 0£00UEV@V Kol TPOOPIGLLOG

To pnKog g petapepopevng AESNG
64, 32, 16 1} 8 bits

[Hapdoeryua (Bempntiko):
Rd = mem[addr|

load ‘ Rd ‘ addr

210 TopaAdeyua 1 orevbvvon elval amoAvTn
(TpOGO10PILETUL LEGO GTNV EVTIOAN)

A&y Elvor 1) ¥PNCILOTEPT LOPON orevlvvenc!

Apyrtextovikn Y moloylotov — “Apyitektovikeég Zovorov Eviodmv”
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MEO0001 TPOGTEAAGTC LLVIIUNG

* OploUEVEC EVTOAEC TPOCTEAQVVOLV TI LLVIUT Y10
AVAYVOGT 1] EYYPUPT] OEOOUEVHOV
YAEOUNGILOGS YioL LILOPO1 Onen TOV AOYIGIIKOD
Tomwég petaPAntég
Agixtec (€upeon mpoomEANCT))
2TATIKA 0EO0UEVAL
Adoyion mvaKkmv
2ta0epEc TINES
* YmootpiEn avaloyd UE aPYITEKTOVIKT] GLVOAOD
EVTOADV
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MED0001 TPOGTEANCTC LLVIIUNG
(addressing modes)

e X2T0 GYNUATIGUO TNG 01EvBVVONC UVUNG LTOPOVV VAL

GUULUETEYOVV:

Koatayopnteg moavi

2tafepéc Tinég petatomionc (offsets) Xenon
displacement mem|offs+reg] TOTTUKES
reqgister indirect mem|reg] OEIKTES
indexed mem|regl+reg2] MIVOKES
direct mem| ] OTOTIKEG
memory indirect  BUEHIUE RIS *QEIKTES
auto-increment mem|reg++] TIVOKES
scaled mem|offstregl+reg2*d]  mivakeg
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EVTOAEC OL0KAQOMGNC

Me cuvOnKn
bne R1, R2, 8 // branch if not R1=—=R2

Xopic cvvOnkm, oe amdAvTn 01eKBVVON
jump, OxEF97IDEOO
2YETIKA G TPOC TNV TpEYovca BEon
jump +130 /I Tpeyove OEcn + offset (+130)

O TapOyOLUEVOS KOOUKG UTOPEL VOl TOODETNOET OTOVOT|TOTE
GTI] VI

bne R1 R2 +8

EvtoAEc OLaKAAOMGONC Elval KOl 01 KATGELC
CUVOPTIGEMV KO Ol ETIGTPOPEC OTTO QVTES
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