
CS315-01 processor Design Pipelining

Past scores and make up points
75 % back on Project or , Project ob, Projecto4

Address code quality : 10 additional points

per project

GregsOH Ipm - 2 : 30pm

Projecto6 QSA

Single-cycle processor
Multi-cycle processor

Pipelined processor

Laundry
Laundry Steps

Assume :

1) Wash ] Each step

2) Dry D takes 30 mins

3) Fold T
4) Put awayl)
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Laundry Pipeline

time-to see 120

L
2nd Load #JJ D 150

rd
3 Load flo 214th Load

I load = 120 mins (2hr)
2 loads = 150 mons (2 . 5hrs)
4 Loads = 210mms (3 .5 urs)



100 loads ?

Serial : 100x2hrshis

Pinepling :

Step &1st load

4 x (0 .5) + (100 - 13 x (0 .5)

2hrs + 94x0 . 5 W

2 + 49 . 5 = turs

approx 4 x speed up

1000 loads

4x(0 . 5) + (1000 - 1) 20 . 5

2 + 99940 . 5

2 + 49 . 5 = Enthus
Throughput
latency



In principle :

An n-stage pipeline
can speed up execution
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Processor Pipelining
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instruction decode

Fetch andregfile



Instruction Pipeline Stages
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Pipeline Hazards

Data Hazards

Control Hazards (jumps and branches)

Data Hazards 0. 23 "

tims -> ⑨ *

addit , Zero,7 Etttaddi + 1
,E, 3



Nope addzero,
zerg,zero

Solution #1 insertps
no operation

add : tohero)Fi
hop #t EigEt und To

Nop ↳ing is

nop # by Eit AJ Ab
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Solution #2 Forwarding

addit , hero,7 Etttaddi + 1
,E, 3


