Pipeline Hazards

4-4-2003

Opening Discussion

What did we talk about last class?

Have you seen anything interesting in the
news?

Do pipeline hazards produce a
fundamental change in control? If so,
what is it?

Example Data Hazard with
Forwarding




Fixing the Data Hazard
with Forwarding

Time (in clock cycles)

cc1 ccz  cc3  cca  cC5 €6  CC7  CC8  CCO
Value of register $2: 10 10 10 0 020 20 20 20 -20
Value of EX/MEM : X X X -20 X X X X
Value of MEM/WB : X X X X -20 X X X X

Program
execution order
(in instructions)

sub 52, 81,83

and $12, 52, $5

o $13, 56,

add $14,

sw $15, 100
v

Simple Pipeline with
Forwarding

No longer a “hazard”.
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Example Data Hazard that
Stalls

Time (in clock cycles)

Program cc1 cc2 ccs3 cca cCcs
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Fixing the Execution

Need to stall one cycle to fix this.

Program Time (in clock cycles)
execution cc1 cc2 c
order

(in instructions)
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Example Branch Hazard

Program Time (in clock cycles)
execution cc1 cc2

(in instructions)

40beq $1, $3, 7 II-’ I
L
44 and $12, 82, $5 E}-H-D‘R -I

48 or $13, $6, $2
52 add $14, $2, $2

72w $4, 50(37)




Branch Hazard Datapath

Minute Essay

Consider the computer in front of you. It
has a 20 stage pipeline. What is this
going to do to the datapath? What are
the implications for performance?

Next class we will finish up chapter 6.




