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Instrugdo NOP busca Rl <~ MEM(PC)
PC <~ PC +1
execucdo | Nenhuma operagdo necessaria
Instrugéo STA busca Rl <~ MEM(PC)
PC < PC+1
execugao |end < MEM(PC)
PC < PC +1
MEM(end) <= AC
Instrugdo LDA busca Rl <~ MEM(PC)
PC < PC+1
execugdo |end < MEM(PC)
PC < PC +1
AC < MEM(end); atualiza Ne Z

Instrugdo NOT busca Rl <~ MEM(PC)
PC < PC + 1

execugdo | AC <~ NOT(AC);
atualizaNe Z

Codigo |Instrucio | Execucio
0000 NOP nenhuma operacdo
0001 STA MEM(end) <= AC
0010 LDA AC< MEM(end)
0011 ADD AC< MEM(end) + AC
0100 OR AC< MEM(end) OR AC
0101 AND AC< MEM(end) AND AC
0110 NOT AC< NOTAC
1000 IMP PC< end
1111 HLT término de execucio - (halt)
Instrugdo ADD busca Rl < MEM(PC)
PC < PC+1
execugdo |end <~ MEM(PC)
PC < PC +1
AC < AC + MEM(end);
atualizaNe Z
Instrugdo OR busca Rl < MEM(PC)
PC<PC+1
execugdo |end < MEM(PC)
PC « PC +1
AC < AC or MEM(end);
atualizaNe Z
Instrugdo AND busca Rl < MEM(PC)
PC<PC+1
execugdo |end < MEM(PC)
PC < PC +1
AC < AC and MEM(end);
atualizaN e Z
Instrugéo JZ busca Rl < MEM(PC)
ComZ== PC < PC+1
execugao |end < MEM(PC)
PC < end
Instrugéo JZ busca Rl < MEM(PC)
Com Z == PC<PC+1
execugéo |end < MEM(PC)
(esta operagdo nao é necessaria)
PC < PC +1
Instrugdo HLT busca Rl < MEM(PC)
PC < PC + 1
execugao | Parar o processamento

Instrugéo JMP busca Rl <~ MEM(PC)
PC < PC+1
execugdo |end < MEM(PC)
PC < end
Instrugéo JN busca Rl <~ MEM(PC)
ComN == PC < PC+1
execugdo |end < MEM(PC)
PC < end
Instrugéo JN busca Rl <~ MEM(PC)
ComN == PC <~ PC +1

execugdo |end <~ MEM(PC)
(esta operagdo nao é necessaria)
PC < PC +1
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Instrugdo NOP

busca

REM < PC
Read, PC < PC + 1
RI < RDM

execugao

Nenhuma operagéo necessaria

Instrugdo STA

busca

REM < PC
Read, PC <~ PC +1
RI < RDM

execucao

REM <« PC

Read, PC < PC +1
REM < RDM
RDM < AC

Write

Operagdes | Leitura REM <y
com a x < MEM(y) Read
meméoria x < RDM
Escrita REM <y
MEM(y) < x RDM <= x
Write
Operagdes | x < MEM(PC) PC quase sempre & incrementado
comoPC |PC<PC+1
Incremento deve ser feito depois de
passar o contetdo do PC para REM
Desvio Na&o precisa ler end < MEM(PC)

condicional | enderego de
nao ativo desvio

(esta operagdo ndo é necessaria)
PC < PC +1

Instrugdo LDA

busca

REM < PC
Read, PC <~ PC +1
RI < RDM

execucao

REM <« PC

Read, PC < PC +1

REM < RDM

Read

AC <~ RDM; atualizaNe Z

Instrugdo NOT

busca

REM < PC
Read, PC < PC + 1
RI < RDM

execugao

AC < not(AC);
atualizaN e Z

Instrugdo JMP

busca

execugao

REM < PC
Read

Instrugédo JN
Com N ==

busca

PC < RDM

execucao

REM < PC
Read
PC <~ RDM

Instrucéo JN
ComN ==

busca

execugao

PC < PC +1

Basta avangar PC | PC < PC +1
Instrugédo ADD busca
execugdo | REM <~ PC
Read, PC < PC +1
REM <~ RDM
Read
AC < AC + RDM; atualizaN e Z
Instrugdo OR busca ”
execugdo |REM < PC
Read, PC < PC +1
REM <~ RDM
Read
AC < AC or RDM; atualiza N e Z
Instrucdo AND busca -
execugdo |REM < PC
Read, PC < PC +1
REM < RDM
Read
AC < AC and RDM; atualiza N e Z
Instrugéo JZ busca REM < PC
ComZ== Read, PC < PC + 1
Rl < RDM
execugdo | REM < PC
Read
PC < RDM
Instrugéo JZ busca -
Com Z == execugéo | PC < PC +1
Instrugédo HLT busca ”
execugdo | Parar o processamento
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Operagdes da UAL

Sinas de Controle para a UCP
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Transferéncia Sinais de controle
REM < PC sel =0, carga REM
PC < PC +1 incrementa PC
Rl < RDM carga RI
REM < RDM sel =1, carga REM
RDM <« AC carga RDM

AC < RDM; Atualiza N e Z

UAL(Y), carga AC, carga NZ

AC < AC + RDM; AtualizaNe Z

UAL(ADD), carga AC, carga NZ

AC < AC or RDM; AtualizaNe Z

UAL(OR), carga AC, carga NZ

AC < AC and RDM; Atualiza N e Z

UAL(AND), carga AC, carga NZ

AC < not(AC); AtualizaN e Z

UAL(NOT), carga AC, carga NZ

tempo |STA LDA ADD OR AND NOT
t0 sel =0, sel =0, sel =0, sel =0, sel =0, sel =0,
carga REM |carga REM | carga REM | carga REM | carga REM | carga REM
t1 Read,[Read,[Read,Read,Read,Read,
increm PC |increm PC |increm PC |increm PC |increm PC |increm PC
t2 carga RI carga RI carga RI carga RI carga RI carga RI
t3 sel =0, sel =0, sel =0, sel =0, sel =0, UAL(NOT),
carga REM |carga REM | carga REM | carga REM | carga REM | carga AC,
carga NZ,
goto t0
t4 Read,[Read,[Read,Read,|Read,
increm PC |increm PC |increm PC |increm PC |increm PC
sel =1,
carga REM
t6 carga RDM
t7 Write, UAL(Y), |UAL(ADD), |UAL(OR), |UAL(AND),
goto t0 cargaAC, |cargaAC, |cargaAC, |cargaAC,
carga NZ, |cargaNZ, |cargaNZ, |cargaNZ,
goto t0 goto t0 goto t0 goto t0

PC < RDM carga PC
tempo | JMP JN, N=1 JN, N=0 Jz,Z=1 Jz,Z=0 NOP / HLT
t0 sel =0, sel =0, sel =0, sel =0, sel =0, sel =0,
carga REM | carga REM | carga REM | carga REM | carga REM | carga REM
t Read,Read,[Read,[Read,[Read,|Read,
increm PC |increm PC |increm PC |increm PC |increm PC |increm PC
t2 carga RI carga RI carga RI carga RI carga RI carga RI
t3 sel =0, sel =0, increm PC, |sel =0, increm PC, | goto t0
carga REM | carga REM | goto t0 carga REM | goto tO /
para
t4 Read Read Read
t5 carga PC, |cargaPC, carga PC,
goto t0 goto 10 goto 0
t6
t7




