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Caminho de dados com pipeline
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ID: Instruction decode/ WB: Write back
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Registradores pipeline

Ha registradores entre os estados
Armazenam a informacao do ciclo anterior
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Representacao grafica do pipeline

Fluxo de uma instrucao por ciclo de clock
atraves do caminho de dados pipeline
Diagrama de pipeline “Single-clock-cycle”
Mostra o uso do pipeline num unico ciclo de clock
Destaca os recursos utilizados

Diagrama “multi-clock-cycle”

Grafico da operacao através do tempo (com as
fases do pipeline)

Proximos slides: diagramas “single-clock-
cycle” para load & store




IF para Load, Store, ...
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ID para Load, Store,

<
A

M<

MORGAN KAUFMANN

MEM/WB

Read
data

H N
| W |
! Instruction decode !
IF/ID ID/EX EX/MEM
>Add >
4= rosut
Shift
left 2
c
Address 2 _ | Read
2 " | register 1 Read >
§ data 1
= Read o
Instruction _ register2
memory - ) Registers Roaq > > —@—»-| Address
Write data 2 -
register Data
> Write memory
data
- | Write
o 7| data
16
2 Sign- 32
T > | extend




EX para Loa
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MEM para Load
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WB para Load
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Caminho correto para Load
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EX para Store
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MEM para Store
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WB para Store
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Diagrama pipeline Multi-Cycle

Formato que mostra o uso de recursos

Time (in clock cycles)
CC1  cC2 CC3 CC4 GCC5 CC6 CC7 CC8 CC9

( trut ns)
w10, 20681) El_IJ«

sub $11, $2, $3 E'—Idﬂ.#—l—ul—'_gi

| — -1

add $14, $5, $6
Y
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Diagrama pipeline Multi-Cycle
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Formato tradicional

Program
execution
order

(in instructions)

Iw $10, 20($1)
sub $11, $2, $3
add $12, $3, $4
Iw $13, 24($1)

add $14, $5, $6
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Time (in clock cycles)

CC1 CcC2 CC3 CC4 CC5 cCe6 CcC7 ccCs8 CC9
Instruction | Instruction Execution Data Write back
fetch decode access
Instruction | Instruction Execution Data Write back
fetch decode access
Instruction | Instruction Execution Data Write back
fetch decode access
Instruction | Instruction . Data .
fetch decode Execution access Write back
Instruction | Instruction Execution Data Write back
fetch decode access
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Diagrama pipeline Single-Cycle
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Estado de um pipeline num dado ciclo
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Controle no Pipeline (simplif.)
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Controle no pipeline

Os sinais sao definidos a partir da instrucao
Como na implementacao monociclo
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Controle no Pipeline
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