Eicayaoyn etnv Emictnun &
Teyvolioyia e Ilinpopopiknc

Xewepwvo e€dunvo 2022




Mikpo-TTpOoYyPAMMATI(OMEVOI UTTOAOYIOTE

>

S —

Control signal 9

;

Control signal 1

S—

Control signal 10

:

Control signal 2

— > —

Control signal 11

;

Control signal 3

— -

Control signal 12

;

Control signal 4

g o

Phase 5 l'

Mikpo
pvnun

Phase

L' MIR

l Ta 10 mmo onuavTika

jreee

Control signal 22
Control signal S

D —

Control signal 17

| oits Tou MmIR

Eav A =0

Control signal 18

TESTZERO L

rve

Edav ro ruo onuavtiko bit Tou A sivar 1

Control signal 19

TESTNEG ‘2

T

Ta TEcospa THO ONUAavTika bits Tou MDR

Control signal 20

Diadpoog 2

Control signal 21

Diabpoo 1

l MDR |
" Control signal 16 =
Control signal 13 Control signal 6
Agpaipeon
Control signal 15 J
r
KO : Control signal 7 o~ <
u
Upa id ABpoiomag
VTN
= OAioBn
T aproTEpA
o
- =4
}-—»l MAR I Control signal 8 g
Control signal 14 S
L

Apyrtektovikn Y TOAOYIOTMY



Mikpo-TTPpOYPAMMATI(OMEVOI UTTOAOYIOTEC

>

Control signal 9

Control signal

- |
Micro Program Counter g

Control signal 2

l Ta 10 mo onuavTika
_] bits Tou MmIR

Ch_‘D——' A0 61a0popot
Control signal 18 1 6 Gﬁp l.,lara

Control signal 19

1Eav A =0
T
ESTZERO 555

Edav 1o ruo onuavTiko bit Tou A sivar 1

TESTNEG !
2 arrwa

Control signal 20

Ta T€00£pa THO oNUAvIikKAa bits Tou MDR

Control signal 21

Control signal 16
Control signal 6

Y
>
)
0
0
n

—==" "Evag 5148popoc

I Control signal 8 ,
/< 16 cVpuata

Apyrtektovikn] YTOAOY10TGY




Mikpo-TTPpOYPAMMATI(OMEVOI UTTOAOYIOTEC

L=~ I — -
l = | C'_]_/ — .
l = } Control signal 2
) B el ,;|_/ B
Control signal 12 = } - ;—S.g:'lg_/ T
MPC C°""°,'S'Ei_/ — =+
pvnun l_:
1—!:
E ] e onemee T
j Control signal 18
»Kpatdel T1¢ Kpo-evtohéc L
»Kdabe 0éom 22 bits = % z
) ; ignal 20 % g
»Méypt 1024 0éoeig . = 3
» 0O MPC deiyvel 010 koTdAANA0 onueio O o
» O1 evtolég peta@épovtal otov MIR (22 bits) [Eepp—
Control signal 15 _ - e ‘rl:>—’ J

Y

ABpoiomag

g
>
b
0
0
3
g
9
Q
J
1
(]
Niddpouog 3

Control signal 14

N

Apyrtektovikn Y TOAOYIoTARV '



Mikpo-TTPpOYPAMMATI(OMEVOI UTTOAOYIOTEC

Control signal 9

T

Control signal

i

Control si gnal 10

Control signal 2

Control signal 11

Control signal 3

) -

00

Control signal 12

T > weo

Control signal 22
Mikpo .
uvnun

= 16 bits
4
> MAR : 0-4095 = 2!2 — | Sicofvvoelg [l »>Ilo apyn & mo

0
—— '-"r—-‘ (S i) -

Control signal 4

PPPPP

bits To

> Auo gAéyyov 15: MDR = MEM[MAR] QTN 07O o jmpo-u\’ﬁun
>Zifua gréyyov 16: MEM[MAR] = MDR s«
»Read-Write Memory B

Control signal 21

Biadpopog 2
Qiddpoyoc 1

Control signal 6

r r
Control signal 7 3
>
ABpoiong
>
OAicOno
—— S— < oa
-
I g
Control signal 8
3
Control signal 14 =
&

-
-

Apytektovikn Y TOAOYIoTGY



MiKpO-EVTOAEG

{ 2 8 4 56 7 8 9101112 13 14 15 16 17 18 19 20 21 22

oy W
..........
.....

M
2huara eAéyyou tod Zhuara eAeyyou a

Zhara eAeyyou
paong | gaong 2 paong 4

Agaipean hdpace
OMoBnon apiotepd [pade

T1 cvuPaiver 6tav ta 2,5,10 Eyovv mapet Tiun?

Apyrtektovikn Y TOAOYIOTEGY



Mikpo-TTPpOYPAMMATI(OMEVOI UTTOAOYIOTEC

MAR=A+MDR
C=A+MDR

D—

Control signal 9

!

ontrol signal 1

:

Control signal 2

trol signal 1

i

Control signal 3

Control signal 12

;

Control signal 4

D—

By -

S—

Phase S

Control signal 22

Control signal S

Phase

T Ay

Control signal 17

2

MIiR

] T2 10 o onuavTixa
l bits Tou MIR

TESTNEG !

Control signal 18

TESTZERO LESY A =0

Z arrnos

Edav to rmo onuaviiko bit Tou A eivar 1

Control signal 19

2 arreg

Ta T€c0spa THO oNuUavIikd bits Tou MDR

Control signal 20

Diadpooq 2
Diabpopog 1

Control signal 21

MDR

|

Control signal 13

Control signal 15

Control signal 16

Apaipeon

Control signal 7

Y
2
i)
0
N

OAiocdngo

apioTEpQ

Qiabpopoc 3

I Control signal 8

Control signal 14

r I

APYLLEKLUVLIKI| 1 'ILU}LO'YIGT(;)V



Mikpo-TTPpOYPAMMATI(OMEVOI UTTOAOYIOTEC

MAR=A-MDR

Control signal 9

ntrol signal 1

Control signal 10

Control signal 2

Control signal 11

Control signal 3

r——-—-[_____/f B!

Control signal 12

Control signal 4

r————l____,/} &

Phase S

I Ta 10 mmo onuavTika

Control signal 22
Control signal S

|
1 :

D —

Control signal 17

l bits Tou MIR

O— - I
B e S s
et ]
B o P Tl
>R
pnon
S
[ ™mim

TESTZERO 3

TESTNEG !

Eav A =0

Control signal 18

L NTRYS

Edav o ruo onuavTiko bit Tou A sivar 1

Control signal 19

2 arrec

Ta T€co£pa THO ONUAavTikda bits Tou MDR

Control signal 20

Qiabpopog 2
Diabpopioc 1

D—

Control signal 21

Control signal 13

Control signal 15

Kuopua
Hvriun

MAR

Control signal 14

A

Apyrtektovikn Y TOAOYIoTHV



MiKpO-EVTOAEG

Shuara eAeyxou
paong 1

Agalpean
OAloBnon apiotepd

fod Zhuara eAeyyou

paong 2

#

AiBaoe

{ 23 4 56 7 8 910 11121314 15 16 17 18 19 20 21 2

#

[paye

Zhara eAeyyou
paong 4

Apyrtektovikn Y TOAOYIGTRV



MIKpO-EVTOAEG

MINAKAE 4.1
OasH Pororioy THMATA EAErXOY 110Y MNOPOYN NA ANAVOYN |
| |-8
2 9. 14
3 15- 16
4 {7-22

5 10, 0vjpato ekéyyov PHASES

ddaoeig 1,2: Ta mepreydueva TV KOTOYOPNTOV UTOPOLV Vo TpocTtedovv / apaipebovv
N va. oMcOGOVY apleTEPA KO TO AMOTEAEGLO VA aoOnkeLTEl o€ Eva
KOTOY®PNTY.

®don 3: Avédyvoon 1 eyypaen 6Tny KOPLoL Lviun

®don 4: O abporotng umopet va emavoypnoiponondel otn eaon 4

ddon 5: AmoOnkevon otov MPC, 1 uetagpopd g evtornc MEM[MPC] ctov MIR

Apyrtektovikn Y TOAOYIoTOV



Agiypa HIKPO-TTPOYPAMHMATOG
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BdaAe 1 otov MAR Kal TTe¢ TNV KUPIO NVAHN VO YPAWEI

Apyrtektovikn Y TOAOYIoTAMV



Mikpo-TTPpOYPAMMATI(OMEVOI UTTOAOYIOTEC

>

S —

Control signal 9

;

Control signal 1

S—

Control signal 10

:

Control signal 2

— > —

Control signal 11

;

Control signal 3

— -

Control signal 12

;

Control signal 4

g o

Phase 5 l'

Mikpo
pvnun

Phase

L' MIR

l Ta 10 mmo onuavTika

jreee

Control signal 22
Control signal S

D —

Control signal 17

| oits Tou MmIR

Eav A =0

Control signal 18

TESTZERO L

rve

Edav ro ruo onuavtiko bit Tou A sivar 1

Control signal 19

TESTNEG ‘2

T

Ta TEcospa THO ONUAavTika bits Tou MDR

Control signal 20

Diadpoog 2

Control signal 21

Diabpoo 1

l MDR |
" Control signal 16 =
Control signal 13 Control signal 6
Agpaipeon
Control signal 15 J
r
KO : Control signal 7 o~ <
u
Upa id ABpoiomag
VTN
= OAioBn
T aproTEpA
o
- =4
}-—»l MAR I Control signal 8 g
Control signal 14 S
L

Apyrtektovikn Y TOAOYIoTMY



Agiyua MIKPO-TTPOYPAMMATOC

AteuBuvorn pKpouvriUNG

- M U1K poevIToADR >
12 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22

0}

1 Metapopd TV

2 10 most significant
> bits tov MIR ctov
: MPC

5

2Zxnua 4.17 Mixgomodyoauua yid moAAamAaoiaous (ta xevd TTAQLOTAVOUY UNOEV)

AeuBuvon
WIKpOPVING Mikpoevtohi E€iynon
0 0 + 0 - MDR; MPC + 1 — MPC 0¢0e MDR = 0
1 MPC + TESTZERO — MPC Eivat 0 A undéy;
2 5 —> MPC Nat, ££0d0¢ ané 1o Bpdyxo
3 C + MDR — MDR ; MPC + 1 — MPC ‘Ox1, npdoBeoe 10 A otov MDR
4 A-1-A 0+1->MPC Meiwaoe tov A kat mjyaive omv
apx1 tou Bpdoxou
5 0 + 1 —» MAR ; write; MPC + 1 — MPC l'pdye to yivdpevo om 6o 1

Apyrtektovikn Y TOAOYIOTGY



Mikpo-TTPpOYPAMMATI(OMEVOI UTTOAOYIOTEC

;

Control signal 1

b

Control signal 2

;

Control signal 3

;

ontrol signal 22

girol signal 17

) > I 1
A
|
Control signal 9
B
Control signal 10
P ]
Control signal 11
1
D— = ]
Control signal 12
>—>| MPC
Phase 5 l'
Mikpo
uvnrun
Phase
L MIiR

I Ta 10 mmo onuavTika
| oits Tou MmIR

A =0

Control signal 18

1 Eav
TESTZERO S0

TESTNEG ‘2

g

Control signal 19

Ta TEcospa THO ONUAavTika bits Tou MDR

araog

Edav To ruo onuavTiko bit Tou A eivar 1 E

Control signal 20

Diadpoog 2
DiaBpouog |

Control signal 21

Control signal 13

Control signal 14

| MoR |-
Control signal 16 E
Control signal 6
Agpaipeon
Control signal 15 J
r r
KO Control signal 7 o~ <
a -
up = ABpoioma
VTN
S OAiocOny
aptoTEPpQ
-
¥ g
I )——P{ MAR I Control signal 8 g
=
=
L

A

Apyrtektovikn Y TOAOYIGTQRV



Mikpo-TTPpOYPAMMATI(OMEVOI UTTOAOYIOTEC

>

S —

Control signal 9

Control signal 1

;

S—

Control signal 10

e

Control signal 2

b

Control signal 11

D—

Control signal 3

;

——

Control signal 12

D wes

Phase S

Phase

TESTZERO 2

TESTNEG ‘2 =

Control signal 17

L'MIR

I Ta 10 mmo onuavTika

|
1 :

;

ontrol signal 22

B —

| oits Tou MmIR

Eav A =0

[ELONTRYS

av To Tuo onuavTiko bit Tou A sivar 1

ntrol signal 19

ariawg

Control signal 20

Ta TEcospa THO ONUAavTika bits Tou MDR

Diadpoog 2
DiaBpouog |

Control signal 21

o
1

Control signal 13

Control signal 15

D S )

Control signal 16

Agpaipeon

Kupua
Hvriun

Control signal 7

OAioSn

aptoTEPA

I Control signal 8

Control signal 14

S D S

Control signal 6

ABpoiomg

&/

DidBpoyoq 3

s §

A

Apyrtektovikn Y TOAOYIOTWGY



Mikpo-TTPpOYPAMMATI(OMEVOI UTTOAOYIOTEC

S —

>

Control signal 9

;

Control signal 1

:

Control signal 10

T e —

Control signal 11

Control signal 2

;

l Control signal 3

T s |

Control signal 12

;

l Control signal 4
l ) » l MPC { N -
Phase 5 l' I—L—_/
= Control signal 22
Mwkpo Control signal 5

Hvnun ;:
1 —_

Phase
= :
Con

I 4 MIR l Ta 10 mmo onuavTika

| oits Tou MmIR

| signal 18

Eav A =0
=

TESTZERO L

Control signal 19
Edav ro ruo onuavtiko bit Tou A sivar 1

TESTNEG ‘2

arrme o~ —
P =
=3 (=3
Control signal 20 § =
2 £
S =S
= =
Ta T€cospa o onuavIika bits Tou MDR
Control signal 21
| mMor |
= Control signal 16 E
Control signal 13 Control signal 6
Agpaipeon
Control signal 15 J
r r
KO : Control signal 7 o~ <
upLa L
= ABpoiommag
VTN

B -

{ =4

[ > MAR | i migmiat s 2

Control signal 14 =

= L
-
I

4
Apyrtektovikn Y TOLOYIOTGY



Mikpo-TTPpOYPAMMATI(OMEVOI UTTOAOYIOTEC

Control signal 9

Control signal 10

Control signal 11

|

Control signal 12

J—

Phase S

Control signal 13

Control signal 14

A 1
D— | — (s -
l Control signal 1
>—>‘ B I Eaay -
j < signal 2
, c | ’—l_/\ >
)—>‘ D ]
{ -
ol signal 4
DT — D
l’ Cony
Mwkpo Control signal 5
pvrun
. ﬁ
MIR I Ta 10 mmo onuavTika
l bits Tou MIR
Control signal 18
1Eav A =0
TESTZERO XY ST
Control signal 19
TESTNEG ! Edav 1o ruo onuavTiko bit Tou A sivar 1
e — . .
P 1Y
=3 (=3
Control signal 20 § =
R £
== =
= =
Ta TEcospa THO ONUAavTika bits Tou MDR
Control signal 21
e =
Control signal 16
g trol signal 6
Agpaipeon
Control signal 15 J
r r
KU Control signal 7 o~ <
upLa =53
LAy = ABpoioma
< OAiocOno
aptoTEPpQ
o
I g
[ > MAR | Sonteo wignal s E
=
=
L

A

Apyrtektovikn Y TOAOYIOTWLV



Mikpo-TTPpOYPAMMATI(OMEVOI UTTOAOYIOTEC

!
|

Control signal 9

Co nal 1

o
Y

Control signal 10
Control signal 2

> >

Control signal 3

Control signal 12 l——l_/

et

[ c

%

Control signal 11

——

l Control signal 4
— S I = ! ,—sg—l__/ %
Phase S
l’ Control -
Mikpo Corgd® signal 5
unun e,
1

Phase

ﬁ ‘

Control signal 18

L MIR ] 7@ 10 muo onuavTika

l bits Tou MIR

Eav A =0
rve

TESTZERO 2

Control signal 19

TESTNEG ! Edav To ruo onuavTiko bit Tou A eivar 1
2 arruomc

Control signal 20

Diadpoog 2
DiaBpouog |

Ta TEcospa THO ONUAavTika bits Tou MDR

) 3 1
i l MDR { e

Control signal 13 Control signal 6

Control signal 21

Control signal 15 J
r r
K % Control signal 7 o =
Uplwa = ABpoiommag
VTN
S OAiocOno
T aptoTEPA
o
¥ g
I MAR Control signal 8 g
Control signal 14 =
L

A

I . —
Apyrtektovikn Y TOLOYIOTGY




Mikpo-TTpoypauuaTI(OMEVOI

UTTOAOYIOTEC

D—bl A } f N
>
Control signal 9 'j__/
l Control signal 1
>—>‘ B I Eaay -
Control signal 10
j Control signal 2
, < | ) >
Control signal 11
l Control signal 3
)—b‘ D I -
Control signal 12
l ControjfSignal 4
> I i |
Phase 5 l'
Control signal 22
Mwkpo
pvrun
Phase 1
1
MIR I Ta 10 mmo onuavTika
l bits Tou MIR
Control signal 18
1Eav A =0
TESTZERO XY ST
Control signal 19
TESTNEG ! Edav 1o ruo onuavTiko bit Tou A sivar 1
LS — |- .
g =
=3 (=3
Control signal 20 § =
R £
= =
= =
Ta TEcospa THO ONUAavTika bits Tou MDR
Control signal 21
| | MDR
= Control signal 16
Sontrol.sanal 15 Control signal 6
Control signal 15 J
r r
K B Control signal 7 o~
upLa =53 :
LAy = ABpoioma
< OAiocOno
aptoTEPpQ
-
g
MAR I Control signal 8 g
ontrol signal 14 =]
= 4

Apyrtektovikn Y TOAOYIGTRV



ETTiKOIVWVia PHE AAAEC CUOKEUEC

CPU

CD drive Modem .
DMA: Direct Memory
Access
Controller Controller
Bus Main
memory
Controller Controller
Monitor Disk drive

Controllers attached to a machine's bus.
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MeTadoon dedopéEvwyv

» PuBuoég peradoong bits/sec

Kbps — Mbps — Gbps
» MapdaAAnAn emikoivwyvia: Tautoxpovn HETAPOPA
bits atro d10@OopPEeTIKES YpAUMES. MeydAn TaxuTnTa
METAPOPAG AAAG TTOAUTTAOKES CUCKEUEG YIO TNV
ETTIKOIVWViA (TT.X., UTTOAOYIOTAG — EKTUTTWTNAG)

> ZEIPIOKN €TIKOIVWYVia: MeTtagopd evog povo bit
KAOBe @opd. Mo apyn emikoivwvia aAAd TTI0 ATTAEG
OUOKEUEG (TT.X., UTTOAOoYIoTRIG-modem-modem-
UTTOAOYIOTNG)
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AAAEC APXITEKTOVIKECS

CISC (Complex Instruction Set Computer): n CPU
MTTOPEI VO ATTOKWOIKOTTOIEI KOl VO EKTEAEI Eva PHEYAAO
apIBu6 evToAwv. EUKOAOTEPOG O TTPOYPOAMMATIONOG
OAAdG TT10 TTOAUTTAOKN & aKPIR) UAOTTOINOT), OPKETEG
EVTOAEG Bpiokouv uAoTTOIiNON O€ AiYEG EPAPMHOYEG.
(Pentium — Intel)

RISC (Reduced Instruction Set Computer): n yunxavi
MTTOPEI VO ATTOKWOIKOTTOIEI KOl VO EKTEAEI Eva
TTEPIOPIOHUEVO APIOUO EVTOAWYV. ATTAOUCTEPOG
oxedlaouog Tng CPU aAAd peyaAuTtepa
TTPOYPAMMATA.

(PowerPC — Apple Computers)
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NMapAaAAnAol UTTOAOYIOTEC

>ZUPPEWV TTPOYPOHHATIONOG (concurrent programming):
AlaXWPICOHOG MIOG DIEPYACIOG TTOU NTTOPEI VO EKTEAEOTEI
TTAPAAANAQ O€ BIOPOPETIKOUG UTTOAOYIOTEG.

> XaAapda ouvdedepévol uttohoyioTég (loosely coupled) =
OuokoAia oTnv eTTaAnBsuon & apkeTa TTpoBARpaTa (TT.X.,
deadlocks — adi1£€oda)

»>2TeEVA ouvoedepévol uttohoyioTEG (tightly coupled): Asitoupyia
ETTECEPYAOCTWYV HE EVA OCUYXPOVIOUEVO TPOTTO

> Zuyxpovn rapAaAAnAn utroAoyiocipétnta (synchronous
parallel computation)

> Metagopa d. étTou 1 = 1..n, oTOIXEIWV OE N TTAPAAANAOUG
emedepyaoTéC o€ logn Xpovo
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