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[1naH nekunm

e Opranunzaumnsa AJ1Y

e OCHOBHbIE ONTUMU3ALUN
bbicTpoAencTBUS

e [IpMepbl MUKPOAPXUTEKTYP



YpPOBHU apXUTEKTYPHbI

e LiIndbpoBon normyeckmnm ypoBeHb

e YpoBe€Hb MUKPOAPXUTEKTYPbI

e YpoBeHb apxuTekTypbl Habopa KOMaHA
e YpOBEHb OMNEpPaLNoOHHON CUCTEMBI

e YpoBeHb acceMbnepa




aKT OaHHbIX & | 7

main
memory < —

BxoaHble CUrHasbl
e FO u F1 3agaHune onepauuu;

Memory
control

— registers

e ENA n ENB gn4a paspelueHus
BXOAHbIX CUrHanoB

e INVA — nHBepcusa neBoro xoaa
e INC — nepeHoc buTa B MnaaLumm

paspaj

ALU control

MR =
% =
A
| v = .
a Control signals
CPP . ‘f Enable onto B bus
f Write C bus to register
TOS ——>
OPC ——>
~—— B bus
l A < B
A4
S N
ALU 7

2

Shifter control



CurHanbl ynpasneHus

e 9 CMrHanoB A/19 3aNUCK AaHHbIX C WnHbl C B
DEMNCTPbI;

e O cMrHanoB And paspelleHnd nepeaadun perncTpos
Ha WuHy B n B AJlY;

e 8 curHanoB ans ynpasnexHnsa AJ1Y n cxemon caBura;

e 2 CWUrHana, KoT. YKa3blBalOT, YTO HY>XXHO OCYLLECTBUTb
3anncb unn yteHne yepes MAR/MDR

e 1 curHan, KOT. YKa3blBaE€T, YTO HY>XHO OCYLLECTBUTb
BbI30B 13 NaMATK depe3 pernctpbl PC/MBR



LInKN TpakKTa AaHHbIX

[epeagaya 3H-MM per-poB Ha LKHY B

[TpoxoxxaeHue 3Tux curHanos yepes AJTY n cxemy
casura

[lepenaya nostiyyeHHbIX pe3-ToB Ha WuHY C
3anncb UX B HY>XHble perncrpbl
(*) cunTbIBaHME AaHHbIX N3 NAMATH.



MnKpokoMaHAa

Bits 9 3 8 9 3 4
JIJIJIS[S|FolF{|E|IE| 1|1 |H|O|T|Cc|L|S|P|M|M|W|R|E

MIA|A|L|R N[N[N|N] |P|O|P|V CDAFI*E$ 5

NEXT ADDRESS |p|M[Mm|L|A AlBlv|c| |[c|s|P RIT|AlC| &

cIN|zls]|1 A E|ID|H L

Addr JAM ALU G Mem B

e Addr — agpec cnef. KOMaHAbl;

e JAM — onpepeneHune Toro, Kak
BblOMpaeTcsa cnea. KoMaHAaa;

e ALU — d-umn AJTY n cxembl casura;

e C - Bbl6Op pernucrTpos, KoT.
3anunCbIBalOTCA C LWKHbI C;

e Mem — -uUMKn NamMsTH;
e B — BbI6Op UCTOYHMKA ANS LWKNHBLI B

B bus registers

0=MDR 5=LV
1=PC 6 = CPP
2 = MBR 7 =TOS
3=MBRU 8=0PC
4 =SP 9-15 none



[loNHas
anarpamMmma
The Mic-1

Memory control signals (rd, wr, fetch)

MAR I 4-to-16
Decoder
TTTTTTT
MPC 9
# e
8 "75
512 x 36-Bit
control store
for holding
A 94 the microprogram
v =
A JMPC
MIR
CPP = [ Addr [J] ALu | ¢ [m]B]
TOS =
JAMN/JAMZ
OPC >
High ,
| I Bl bit ;
Control
. A 1-bit flip—flop signals
ALU Enable
z onto
1 B bus
Shifter #
2
Gl f Write
C bus
to register
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£l OcHosHble onTMMsaumm (1)

e CHWXKeHMe KonmyecTtsa MUKPOKOMaH/
e 3-lUIMHHAA apXUTEKTypa

e bloK BbIOOPKN KOMaHA

e Ynpexaawllas Bbibopka KoMaHA

e KoHBeunep
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£l OcHoBHble onTuMM3aLmm (2)

e [lepeynopaagovmBaHne MUMKpOKOMaHA
e [loaMeHa perncTpos

e [TpOorHo3npoBaHmne BETBIEHUN

e CNekynAaTUBHOE BbIMNO/HEHMNE
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CHMXXeHne Kosinm4decTBa

Label Operations Comments

pop1 MAR=SP=SP -1;rd Read in next-to-top word on stack

pop2 Wait for new TOS to be read from memory

pop3 TOS = MDR; goto Main1 Copy new word to TOS

Main1 PC = PC + 1; fetch; goto (MBR) MBR holds opcode; get next byte; dispatch
Label Operations Comments

pop1 MAR =SP=SP -1;rd Read in next-to-top word on stack
Maini.pop PC =PC + 1; fetch MBR holds opcode; fetch next byte

pop3 TOS = MDR; goto (MBR) Copy new word to TOS; dispatch on opcode

13



3-lUMHHAA apxXUTeKTypa

Label Operations Comments
loadt H=LV MBR contains index; Copy LV to H
iload2 MAR =MBRU + H; rd MAR = address of local variable to push
iload3 MAR =SP=S5P +1 SP points to new top of stack; prepare write
iload4 PC =PC + 1; fetch; wr Inc PC; get next opcode; write top of stack
iload5 TOS = MDR; goto Main1 Update TOS
Main1 PC =PC + 1; fetch; goto (MBR) MBR holds opcode; get next byte; dispatch
Label Operations Comments
jloadi MAR =MBRU + LV; rd MAR = address of local variable to push
load2 MAR=SP =5SP + 1 SP points to new top of stack; prepare write
lload3 PC =PC + 1; fetch; wr Inc PC; get next opcode; write top of stack
iload4d TOS =MDR Update TOS
lloads PC =PC + 1; fetch; goto (MBR) MBR already holds opcode; fetch index byte
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bnok BbI6OpKM KOMaHA

—<—— B bus

From memory | > | |
<— IMAR Il
% ~
+1 —
—~—— C bus

_,=>| PC H

LI

Write PC

IS



[TpobnemMbl KOHBEUPA

e RAW- B3anMMOCBS3U
e \WAR- B3anMoCBS3U
o \WAW- B3anMOCBS3U
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[lepeMeHOBaHMe perncTpoB U
nepeynopaaovmnBaHme
MUKPOKOMaHA

Registers being read ||Registers being written
Cy | # | Decoded Iss ([Ret | 0|1(2|3|4|5|6|7||0|1|2|3(4|5|6|7
1 1 | R3=RO+R1 | 1 111 1
2 | R4=R0O+R2 | 2 211 111
2 | 3| R5=R0+R1 | 2 321 1111
4 | R6=R1+R4 | - 3121 1111
3 | 5| R7=R1*R2 | 5 3(3|2 1111 1
6 | S1=R0-R2 | & 433 1111 1
2 332 1 1 1
4 4 342 1 1 1111
7 | R3=R3*31 | - 342 1 1 1111
8 | S2=R4+R4 | 8 342 3 1 1111
1 232 3 1111
3 11212 3 111
5 6 2|1 3 1 111
6 7 2{1]1]3 1 1 111
4 11112 1 1 1
5 112 1 1
8 1 1
7 1 1
8 1 1
9 7 17




CnekynsaTuBHoe BbinonHeHne

evensum = 0: evensum = 0;
oddsum = 0;
oddsum = 0; .
1=0;
i=0;
: Y
S i >= limit !
while (i < limit) { while (i < limit)
K=ix*ixi;
s s : K=i*ixi
if (((i12) » 2) ==1) if ((i/2) * 2) = =)
evensum = evensum + k; / \1
else evensum = evensum + K; oddsum = oddsum + k;

oddsum = oddsum + k;

i=i+1;

(a)

—_— ——=

i=i+1;
I

(b)

(@) ®parMeHT nNporpamMmbi.

(b) bnok cxema.
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NetBurst MukpoapxuTekTypa

To memory bus

J |__Memory subsystem Execution unit
System interface Level 1
* data cache
A 4 7'y
Level 2 cache v
(instructions and data) Integer and floating-point

execution units

A

A 4 A 4

Fetch/decode Trace Retirement
it > ™ Schedulers ;
uni cache > unit
N
|
wROM

Branch prediction
unit

&

Front end Out-of-order control




The NetBurst
KoHBewnep

A 4

Decode unit | L
BTB
Front X
end Microcode| R Trace
ROM BTB
\
A 4 A 4
Allocation/Renaming unit
Out- Y. L2
R R N
order y queue
control queue
A A 4 A 4
ALU sched| [ALU sched| |Load sched| [Store sched *
L l
y A 4 ; A y
_ Floating-point register file Integer register file .
Coad/
Move oa
FP/MMX 'V Int Int store
unit
SSE
A 4
Pl L1 data
A A 4 A 4 A 4 CaChe

Retirement unit
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To/from
memory



[1naHupoBLLMKKN AJTY

e AJTY1 n 6510K cMeLweHna on-umm ¢ nii.
TOYKOU

e AJTY2 1 6710K UICNOSTHEHUS on-LUnKn C nJi.

TOYKOM
e KOMaHAbl 3arpy3Kku
e KoMaHAbl COXpaHeHUd
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Mukpoapxutektypa UltraSPARC III Cu

To memory
. System interface >
Instruction |, | _
cache L2 cache controller |« >
———————————— L2
Y Memory controller cache
Branch Instruction (off chip)
table issue unit l
1 ¢ :
Instruction Data Prefetch Write
buffer cache cache cache

| | L]

FP/graphics|| Integer
execution || execution —
unit unit

Load/store
unit
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UltraSPARC III
Cu KoHBenep

X -
,\Address multiplexor /

Instruction queueing

J
R N Working register file [«
E— Floating-point /. o _
register file S D 28
PR NI cemcy ey s S A ISR . ] ® o EH
J l cache <k 235
c o > | o
e 5: = gl -4+ -+ ——— 4 __S_'_-l_t_g_ Prefetch [— -{—|—— -
a; = ign exten cache
M 21z § |:§) & alignment
=l 2l
= 2 Rl g l8 [T e ==
8:‘§ 218
TS S| &
W glo £10
— e —— m| - | b ——r e e e e, —— ] ————
21 il v
X
____________ T T TT T T T T T T T T T~ Store [T
queue
T
A 4 l
D — Architectural register file Write cache

L2
cache
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Mukpoapxutektypa 8051 LY

Main bus
ROM <:| |,> :: ROM
ﬁ ﬁ Local bus
RAM ADDR k(=—— | ROM ADDR ==
R (=D G—> BUFFER —p
sp K= PC incrementer  [<==>
B (G PC <>
ACC (=il DPTR =D
™P1 K <> Timer 0
=P Timer 0
ALU K< ,‘:’, > Port0
K== Porti
> <= Port2
PSW  K=—> K= Port3
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Cnacunbo 3a BHMMaHue!
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