3.2 MiMo - model CPE

ponedeljek, 02. november 2020 17:37

Znadilnosti :

. pomnilnidka beseda /{b W
. pomnilniski naslov Ab%

. dolZina ukazov 16 ali 32 bitov (2 formata)

l- Format 1: (primer ADD R1,R2,R3 # R1<-R2+R3, R1=Dreg, R2=Sreg, R3=Treg)

« Format2: (primerLl R1,100 # R1<-100)

. registri: 8 \1\027 ?’YS’P_ ?

« 8x 16bitnih sploSno namenskih registrov RO-R7

. operandi (pomnilnisSki dostopi) SAT10 {er

. pomnilniSko preslikan vhod/izhod

.er NI ‘

MiMo temelji na tem viru: http://minnie.tuhs.org/Programs/UcodeCPU/index.html
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3.2.1 IzvrSevanje ukazov
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3.2.2 Podatkovna enota
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MiMo - Microprogrammed CPU Model vosa
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Instruction:

Address, Data Bus
Address 0011 Datal (0%

e

o} [

Spec. Registers

PC o0t
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MM | oo = immed]
ALY ooz {aivou]

New CHMD.
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ALE
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Registri
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PC - programski Stevec
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IR - ukazni register
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IM - Takojsnji register
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Podatkovno vodilo
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Naslovno vodilo

2020 17:54

lwi Rd,Rs,immed (6€) lwri Rd,Rs,Rt (73)

ponedeliek, 02. noverNer
Rd <- M[Rs+immed] BC <- BC + 2 Rd <- M[Rs+Rt] PCo<- PC 1
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RAM pomnilnik = /fl‘f' A"I‘-"l
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FB - FrameBuffer
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TTY - Serijski terminal
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3.2.3 Kontrola enota»
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Diagram prehajanja stanj

, 09. november 2020 20:59
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pov steal be4z

b
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= plsu e
‘ »IR -MiPC « l Y 2‘

0: fetch: addrsel=pc irload=1

1

J »PC<-PC+l«

—7
1:  pcload=1 pcSel=pc, opcode_jump
—

@ \
b
/

/

AN

J JNEZ Rs,immed

I ADD RdéRsiRt '
m aluop=add op2sel=treg dwrite=1 €=

regsrc=aluout, Zoto fetch

J[ LI Rd.Immed

0: addrsel=pc imload=1, goto [130]
30: aluop=sub op2sel=const0, if z then pcincr else jump

65: pe dwrite=1 reg:
goto peiner

67: addrsel=pc imload=1, goto [131]
131: addr i datawrite=1

goto peiner

fw Rd.,immed

»PC<-Immed«
jump: peload=1 pesel=immed, goto fetch

»PC<-PC+1«
peiner: peload=1 pesel=pc, goto fetch

| J L |




3.2.4 Mikro-zbirnik

ponedeljek, 02. november 2020 18:02

I toHehsTAR

‘iddrsel=pc dwrite=1 regsrc=databus, goto pcincr)
—— -

\wsTlen 1’
[Op.koda,

. Mikroukaz : (63:

add, sub, mul, div, rem, and, or, xor, nand, nor, not, Isl, Isr, ALE

asr, rol, ror

treg, immed, const0, const1 ALE
- pc, immed, aluout, sreg nasl. vodilo

° W'L°0q - pc, immed, pcimmed, sreg PC

databus, immed, aluout, sreg registri

- & A“k A\
L bz - c, corz, z, n kontr.
enota

pASC. M -Upq & .

Pepvo
S To omaka”

datotekd basic_microcode.def

N“‘LM\),.— vtz

# Address=PC, Load IR register

fetch: addrsel=pc irload=1
= # PC=PC+1, jump to 240PC

peload=1 pese peode_jump

v V2sTiICO “Orwmara ¢

IFEED) THEY  D20AE4 1

cwor Elsc vewarg 2"

IFPOSEY) THE dswaea

Lsicer Naseu-Uedz

T ALU operation '+ on Rd,s,Rt
& aluop-add oplsel-treg dwrite-1 regsrc-aluout, gotofetch

} 4092« 42
L

#JNEZ Rs,immed
5«0‘ addrsel=pe imload=1
™ aluop=sub op2sel=consto, if z then peiner else jump
——
#1i Rd,Jmmed

63 addrsel=pc dwrite=1 regsrc=databus, goto peincr

# Rd->M[immed]
65: addrsel=pc imload=1
addrsel=immed datawrite=1 datasel=dreg, goto peincr

LD 6 .0208¢8

ppcincr: peload=1 pesel=pc, goto fetch

S jump:  peload=1 pesel=immed, goto fetch

1
+"DRLODE VP! S opop oy 24 0RODE
(k70 e/ OLAZ)Y

-RRZPORED (LlAZoy \§  peoTR FOHA - —1
\_, . 2R rMP?«
00— fmmiieen®

CuteNasiovVesbina 1>

PPC<PCHI«

0 Bu M&E \’u? " /4:?:1 pescl=pe, opeade_jump
1 PeePCat |, OpCode JunP 2+ -

1304

> 4 P B o o
0..18 2129 &"’“l pblas! 28 Vse Lx o S

ez STROILIH LILAZOV

130+ S\{S( PRebyAL] wILAZ | E— e
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NNCRO_ASEMBER £xc  BASIC_MICRO Cobe der

Control ROM

datoteka basic_microcode.def first uinstruction is "opeade 2"

ucounter

foco000g

fetch: addrsel=pc irload=1
- -y
pcload=1 pcsel—pqnpc jump

# Address=PC, Load IR register
#PC=PC+1, jump to 2+0PC

L p: p2sel=treg dwrite=1 , goto fetch
IR - o i i i
40;  addrsel=pc imload=1

aluop=sub op2sel=cansto, if 2 then peincr else jump
” i S o A e S s G e
#li Rd,Immed
/ 63:  addrsel=pc dwrite=1 regsrc=databus, goto pcincr

? # ALU operation '+' on Rd,Rs,Rt

=l

| # Rd->M(immed]
i 65:  addrsel=pc imload=1
]

1 g, goto peincr

2| v {2

i peincr: peload=1 pesel=pc, goto fetch

jump: pcload=1 pcsel=immed, goto fetch

indexsel, peload |

\ 00: nnuozgn_:g%m/ #fetch: addrsel=pc irload=1 E—
LIS o1: cofgosgd202  # peload=1 pesel=pc opcode_jump

W se prevede v

. 3| 02:000Ti0000000  #0: _ aluop=add opzsel-uidf Twile-T rdgsrcoatuout, _ gotofetch
25:00008000 8782, WD _ addrselape mioadsl orosz) _ 7

A 41: 00001000 8484 | #63: pc dwrite=1 regsr goto peincr
“ .| 43:0000a0008383 f #es: _ addrsel-pc imioad=l  _ _ _ _ _ _ _ _ fgoto83) _ _ _ _ _
_82:0004002184854 # _ _ _aluop=sub op2selsconstd,  _ _ if z then peincr else jump

83: 001000c0 8484 # i datay g, goto pcincr

84: 00000800 0000  # pcincr: pcload=1 pesel=pc, goto fetch

85:00000a00 0000  #jump: pcload=1 pesel=immed, gota fetch

p Aoy ?\ T\ D= reantn
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o4, UUUVUEUY LUUL UL puvau=1 puseispL, U e

85:00000a000000  #jump:  peload=1 pesel=immed, goto fetch
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3.2.5 Zbirnik

ponedeljek, 09. november 2020

22:01

m Primer (testni):

0001:
0002:
00Q03:
0004:
0005:
0006:
0007:
0008:
0005:
000a:
000b:
000c:
opod:

main:

loop:

ki

00007200
Q0000000
00007e01
00000064
00007e02
[ORORNN05 & i
00000040
Q00000388
00005008
0000000¢
00008200
Q0000100
00005010
0000000c

K)ﬂ)LO\/l Hex

1i ro, 0 # r0 is the running sum
1i rl, 100 # rl is the counter 1{_)@(&0’”
1i r2, -1 # Used to decrement rl ‘P\
add rd, 0, rl # r0=r0 + rl
add rl, rl, r2 ¥ rl==
jnez rl1, loop # loop if rl != 0
SW r0, 256 # Save the result
jnez 1r2, inf # loop if rl != 0 -> loop forever
0Pr
’
0111111000%0d00d e 0, 85{%”[
0000000000000000)Cem"""" 0 oo’
0111111000000001 1i ri,{100
0000000001100100at=—
0111111000000010 1i rz2, -1
1111111111111111
0000000001000000 loop: add r0, ro, rl
0000000010001001 add rl, rl, r2
0101000000001000 inez rl, loop
0000000000000110
1000001000000000 swW r0, 256
0000000100000000
0101000000010000 inf: inez r2, inf
0000000000001100

enm Porn
NABENBUZD . EXE IHE S ~> |ME.R4H

IK = primeri ukazov

rdece: trenutno Ze implementirani
ukazi v modelu MiMo v04b.

assembler.pl (zbirnik)&ift_of_instructions.t)‘(ﬂ(dokumentacija) ;
—> 0 addRd.Rs.Rt(0) = Rd<-Rs+RtPC<PC+1

v

ot W T T o o T e T o o (o O O

R

O

sub Rd.Rs.Rt (1) Rd <-Rs — Rt, PC <- PC + 1
iegz Rs.immed (39) if Rs == 0, PC <- immed else PC <-PC + 2
inez Rs,immed (40) if Rs 1= 0, PC <- immed else PC <-PC +2

beqg Rs,Rt.immed (46) if Rs ==Rt, PC <- PC + immed else PC <-PC +2

bne Rs.Rtimmed (47) if Rs != Rt, PC <- PC + immed else PC <-PC +2
li Rd.immed (63) Rd <- immed, PC <- PC + 2

sw Rd,immed (65) M[immed] <- Rd, PC <- PC + 2

lw Rd.immed (64) Rd <- M[immed], PC <- PC + 2

wi Rd.Rs.immed (66)  Rd <- M[Rs+immed], PC <- PC + 2

swi Rd,Rs.immed (67) M[Rs+immed] <- Rd, PC <- PC + 2

-/

4 N~ ——
OfLoDAa- oPS
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3.2.6 Mikroprogramirana vs trdooZi¢ena CPE

ponedeljek, 09. november 2020 22:01

datoteka basic_microcode.def

fetch:  addrsel=pc irload=1 # Address=PC, Load IR register
peload=1 pesel=pc, opcode_jump #PC=PC+1, jump to 2+40PC Elementarni koraki:

#ALU operation *+* on Rd, Rs,Rt 0 .. Branje ukaza -> IR

0; aluop=add op2sel=treg dwrite=1 regsrc=aluaut, goto fetch

1 .. Format 2: branje operanda

# INEZ Rs,immed Format 1: nop

40:  addrsel=pe imload=1
aluop=sub op2sel=consto, if 2 then peincr else jump 2. Vse operacije :

# i Rd,Immed 0 ALE, skok, reg.write,

63:  addrsel=pe dwrite=1 regsre=databus, goto peiner R/W from Mem

# Rd->M(immed]
65:  addrsel=pc imload=1
addrsel=immed datawrite=1 datasel=dreg, goto peiner

Phase
Counter { Johase

peiner: peload=1 pesel=pe, goto fetch

jump: peload=1 pesel=immed, goto fetch

Microcode Control Unit

Control ROM v Immed Load

op2zel
utounter datawrile

0000000 - addrs el
) I t[ " ooososoo posel
: ot | o o

irioad

irbit7:
0 .. 8-bitni ukaz (1bajt)
1 .. 16-bitni ukaz (2 bajta)

Address of first is"opcodes

irnloat
1803
cond|
ingexsel
datasel
swrite

Decision ROM PC Load

Micracountl

[ree)

Clog
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