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Administrative Matters

• Homework #5

– Will be posted today

– Due Friday 11/16 at 2PM through moodle

• Midterm #2

– Monday, 11/19

– Cover chapter 5 and 6

– Cover homework 4 and 5

– 15% of your grade

• No class on Monday 11/12

– Happy Veteran's Day
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Chapter Six

Enhancing Performance with Pipelining

(continue)
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Adding control to pipelined datapath
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Control

• How to control depends on what instruction is at that stage

Execution/Address Calculation 

stage control lines

Memory access stage 

control lines

Write-back 

stage control 

lines

Instruction

Reg 

Dst

ALU 

Op1

ALU 

Op0

ALU 

Src Branch

Mem 

Read

Mem 

Write

Reg 

write

Mem to 

Reg

R-format 1 1 0 0 0 0 0 1 0
lw 0 0 0 1 0 1 0 1 1
sw X 0 0 1 0 0 1 0 X
beq X 0 1 0 1 0 0 0 X
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Passing the control signal from stage to stage
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Datapath with Control
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• Problem with starting next instruction before first is finished

– dependencies that “go backward in time” are hazards

Dependencies

Where are hazards?
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• Have compiler guarantee no hazards

• Where do we insert the “nops” ?

sub $2, $1, $3

and $12, $2, $5

or $13, $6, $2

add $14, $2, $2

sw $15, 100($2)

• Problem:  this really slows us down!

Software Solution
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• Use temporary results, don’t wait for them to be written

– register file forwarding to handle read/write to same register

– Forward to ALU

Forwarding

Reg-reg

Internal forwarding
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Forwarding Logic

• Adding mux

• Result may be from

– EX/MEM

– MEM/WB

• Can we forward from

– ID/EX?
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Control Value
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Generating Control Logic

• Forward from EX/MEM stage

• Forward from MEM/WB stage
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Quick Questions

• If we have

– add $1, $1, $2

– add $1, $1, $3

– add $1, $1, $4

• Where will $1 be coming from?

142004 Morgan Kaufmann Publishers

COMPUTER
SCIENCE & ENGINEERING

Quick question

• What else is wrong?

• What about immediate?


