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Opyavwon tng CPU

 H CPU nmpenel:
" Na TpOOKOUL(EL EVTOAEC
" Na artOKWOLKOTIOLEL EVTOAEC
" Na tpookopuilel dedbopeva
" Na eneéepyaletal dedopeva

" Na eyypadel bedopeva
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H CPU pe tov 8lauAo Tou GUGTAMATOC

Heglsters

ALU

Control L
Unit

Control Data Address

Bus Bus Bus

System
Bus
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H ecwtepkn doun tnc CPU

Arithmetic and Logic Unit 4—Pp
4+—>
Fla
ﬂ Status Flags |« P . Registers
ﬂ Shifter ‘ b ! ¢
g .
H Complementer ‘ b a *_b
g
E
Arithmetic
‘ ’ and
Boolean ‘ ’
Lagic
Control
Unit
Control

Paths
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Katoywpntec

H CPU mpemel va SLaBETEL KATIOLO XWPO €pyaciog
(Mpoowplvn amoBnkevon)

KaAouvtal Kataywpnteg

O aplBuoC¢ Ko N AsLToupyLKOTNTA TOUC TtolkiAouv pe Baon
ToV oXeOLOOUO TOU ETMEEEPYOOTN

Ta mopamavw AmoTeAOUV LA ATTO TLC CNUOVTLKOTEPEC
OXEOLAOTIKEC ATIODACELC

Bplokovtal oto upnAotepo eninedo TNC Lepapylog tng
MVAKNG



Katoxwpntec opatoi oTouC XPNOTEC

[evikng xpnong
Aedopevwv

AteuBuvoewv

Kwolkwv cuvBnKkwv



Kataxwpnteg YEVIKAG XpRong, /,

MTropEeL PayHOTIKA VA VAL YEVLKOU OKOTIOU

Mropel va elval EPLOPLOUEVNC XPNONC

Mropel va xpnotpornotovvtal yia dedopeva n
dlevBuvoelc

Aedopeva
" JUOOWPEUTNC

AtevBuvolodotnon

" TuRpa
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Kataxwpnteg YEVIKAG XpRoNgG,,

* Eav oxebLaotouv wc YEVLKNEG XpPNOoNC

" Auéavouv tnv eveAL€la TOU CUCTAUATOC KOl TLC
ETULAOYEC TOU MPOYPOUUOTLOTH

= Auéavetal To pEyeBoc TNC EVTOANC Kol N
TEPUTAOKOTNTA TOU CUCTHLLATOC

* Eva oxedlaotouv pe e€sldikevon xpnong
" Mikpotepou peyEBouC (YypnyopOTEPEC) EVTOAEC

" Mkpotepn eveliéia
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MocoL KATOXWPNTEC YEVIKAC XPAONG?

e Metaév 8 - 32
* Awyotepol = [Neplocotepec avadOpPEC TN UVN

e OLTEPLOCOTEPOL OEV HELWVOUV TIC avadOopEC 0TN
VAN Kol KATaAQBAvouV Xwpo oToV ENMeEpyaoT)
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TL pey€Bouc?

e APKETA HEYAAOL YLOL VO KOTOXWPOUVTOL TTANPEC
dlevuBuvoelc
e APKETA PEYAAOL yLOL VA KOToXwpouvTal TANPEC AEEELC
* MBavwc ouyxva va cuvdualovpe SUO KATOXWPNTEC
dedopevwv
= C programming
= double int a;

" |longint a;
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Katoxwpntec Kwdkwv cuvonkwv

e JuvoAa aveéaptntwv bits
" 11.X. To amoteAeopa tnN¢ teAevtaiac mpaénc ntav 0

 Mmopel va dtapalovtal (ecwtepLKA) Ao
TPOYPOLULLLOTAL

" 1.x. Jump if zero

e JuvnOwc dev umopouv va «teBouv» amo
TPOYPOLULLLOTAL
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Katoxwpntec EAEyXOU Kol KOTAOTOONG

e AmoplOuntnc mMpoypaApUOTOC

e Kataxwpntng amokwoLKomolnong EVIoANC
e Kataywpntng dtevuBuvoewv pvnung

* Katoxwpntng mpoowpLvng Uvnung



Katoxwpntng « Ae€n KATAOTOONG
TLPOYPOLUHOTOCH

‘Eva oUvoAo arto bits

NeplhapBavel KwdLKEC cUVONKWV

Mpoonuo

Mno&gv

Kpatoupevo

loov

Yriepxeilion

Evepyormnoinon / Anevepyormnoinon SLokomng

Ertornttela
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Kataotoon emonteiog

* Intel ring zero

* Kernel mode

* Erutpemel tnv ektEAEON MPOVOULOUXWYV EVIOAWV
e XpnolpomotlouvTal arno To AELTOUPYLKO cUoTNUA

* Agv elvol SLaBEoLUEC OTOV TIPOYPALATLOTH
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AAAoL Kataxwpntec

 Mmopel va UTIAPYOUV KATOXWPNTEC IOV «SELYVOUV»
O€:

" Enteéepyaoia Tunpatwy eAeyyou (6ec O/S)

= AtavUopato Stakonwv (6ec O/S)

* O oxeblaouoc tnc CPU kot Tou AeltoupyLkou
OUOTNMOTOC Elvall oteva ouvdedepevol
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D1
D2
D3

D5

7

Al
Al

A2
|'13
Ad
A5

A6
AT
AT

Nopadelypoata opyovwonc

KOTOXWPNTWV

General Registers

Data Registers

Address Registers

Program Status

Program Counter

[ Status Register

(a) MCo8000

AX
BX
CX
DX

Poi
5P
BP
] |
D1

Cs
DS
ES

Program Status

Accumulator

Base

Count

Data

nter & Index

Stack Pointer

Base Poinler

Source Index

Dest Index

Segment

Code

Data

Stack

Exira

Instr Pir

Flags

(h) 8086

EAX
EBX
ECX
EDX

ESP
EBP
ES

EDI

General Registers

AX

BX

CX

DX

spP

BF

|

DI

Program Status

FLAGS Register

Instruction Pointer

() 80386 - Pentium 11
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‘EMpecoc KUKAOC

 Mmopel va anattel mpoofacn otn Hvnun yla tnv
TIPOCKOULON TEAEOTWV

 HEppeon 6tevBuvolodotnon amaLtel TEPLOCOTEPEC
avadOopEG 0T UVAUN

* Mmopel va YapaKTNPLOTEL WC Evac MPOoOEeTOC UTIO-
KUKAOG €VTOANG



UKAOC EVTOANC ME
€MUMUECO UTTOKUKAO

Fetch

Interrupt Indirect
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Alaypolppa KATooTaonC |
KUKAOU €VTOANC

Indirection Indirection

Operand

store

Muliaple Multiple
operands resulls

Instructio Operand Operand
- ] Data _
operation address Operation address
decoding calculation pe calculating
. ) ! Ma
[mstruction complete, Retumn for string interrupl

feicth next instruciion o vecior data
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PonN 0EOOUEVWV
(Mpookouion evtoAnc)

* E&aptatat amno tov oxedltaouo tng CPU
* [lpookouLon
" O PC nepLexel tnv dtevBuvon tn¢ EMOPEVNC EVIOANC
» H dtevBuvon kataxwpeitat otov MAR
" 3TN ouvEXela TomoBeTeltal OTIC YpaUES SleuBUvVoewV Tou SlavAou
" H povada eA€yxou atteitol TNV avayvwon tng B€ong LvAung

" To amnotéAeopa tonobeteital otiC ypappeg dedopevwy tou SlavAou,
avilypddetal otov MBR, peta otov IR

" X710 petagy o PC auvéavetal kata 1
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Pon 6ebopevwv

(Mpookopon dedopevwv)
* O IR g&etaletol

e Av umtapyxel eppeon dtevBuvolodotnon, ekteAeitolL
ELLLECOC KUKAOC
= Ta de€lotepa N bits tou MBR petadepovtal otov MAR

= H povada eAeyyxou alteltal TNV avayvwon tne 6€onc
HVAKNG

= To amotéAeopa (N StevBuvon tou TeAeoTN) HETADEPETOL
otov MBR
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Pon 6ebopevwv
(Awaypoppoa NMpookopionc)

CPU

PC ——"MAR >

Control
Unit

kv

MBR = Memory buffer register
MAR = Memory address register
IR = [nstruction register

PC = Program counier

K= = Memory
=p
—>

Address Data Control
Bus Bus Bus
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Pon 6ebopevwv
(Avaypoppor LE EMUESO KUKAO)

CPU

——— S MAR > ]

K= Memory
=
Control :>,

Unit

MBR K.

Address Data Control
Bus Bus Bus
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Pon dedopevwyv (EktéAeon)

 Mmopel va tapet MOANEC popdEC
e Efaptatal amo tnv evtoAn nou ekteAeital
 Mmopel va tepthapBavet

= Avayvwon / eyypadr uvnpng

= Aewtoupyia I/O

" \elTOUPYLEC HETADOPA OE KATAXWPNTEC

= ALU Aettoupyleg



Pon dedouevwyv (Arakonn)

ATtAO¢, MpoPBAEYLLOC

H tpExouoa T tou PC amoBnkeveTalL ylo EMOVAKTNON META TNV
SlakoTN

Ta replexopeva tou PC avtiypadovtal otov MBR

Mua 81k B€on tn¢ pvANg (m.x. AelktnG cwpou) popTWVETAL OTOV
MAR

To meplexopevo tou MBR gyypadetal otn pvApn

O PC doptwvetat pe tnv dtevBuvon tng UTTOPOUTIVOC XELPLOUOU
SLAKOTIAC

H emopevn evtoAn (H mpwtn tn¢ umopoutivag SLAKOTNC ) UTTOPEL val
TIPOOKOULOTEL
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Pon 6ebopevwv
(Awaypoppor Stakomnc)

CPU

PC

MAR

i

Control

Unit

>| MBR

=N

VVV

Memory

Address Data Control

Bus Bus

Bus
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Mpo — npocaywyn VtoAng

* Mpookoulon pe avadopa TNV KUPLOL LVAUN

* H ektéAeon tng evtoAnc ocuvnBwce dev meplhapPavet
avadopeC oTNV KUPLA LVNUN

e Eilvou Suvatov va IPOOKOULOTEL N ETIOUEVN EVTOAN
oTn OLAPKELA TNC EKTEAEONC TNC TPEXOUOAC EVIOANC

o KaAeitol mpo — npoocaywyn VIoAnc
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BeAtiwon otnv anodoon

 H amodoon BeAtiwvetol aAAa dev duthaoladletal:

* H npookouton dtapkel ouvnBwc Alyotepo amo tnv
EKTEAEON TNG EVTOANC

* [Ipo — Mpooaywyn MEPLOCOTEPWV TNC LLOG EVIOANC;

= KaBe umtepnndnon N StakAAdwon onuaivel OTL ot
o ATIAVW EVTOAEC OEV Elval QLUTEC TTOU artatouvTol

* [lpEmel va MPOCOECOUE MEPLOCOTEPO OTAOLA OTNV EVIOAN yLa
va BeAtiwooupe tnv anodoon
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