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CSE 2021 Computer Organization

| Chapter 4

‘ Activities

| Activity 1

‘ Calculate what is the speedup factor if
there are 1000 washing jobs running in
parallel?
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| Activity 1 Solution

‘ Calculate what is the speedup factor if
there are 1000 washing jobs?

T oo
I & | 4 loads:
e i
: [ [ I". ) Speedup
o 80=H =8/3.5=23
T.mw 0 n @ 1w 1000 loads:
Task ‘ Speedup
» B0E[ = 1000*2/(999%0.5 +
N o | ~
o #usl 2)=4
0 [ S = number of stages

| Activity 2

Calculate the Single-cycle (T,= 800ps) ‘

speedup factor
for running
2000 pipelined
Load
instructions.

Program
execution .
order

(in instructions)
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| Pipelined (T = 200ps) |

Iw 83, 300(S0)

800 ps

Program
execution .
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(in instructions)
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| Activity 2 Solution

No pipeline for Load
Instruction:

Program 800p$ per instruction
execution Time 2?0 400 6?0 8?0 1000 12'00 1400 1600 1800

order !

(in instructions)

| Single-cycle (T,= 800ps) |

w $1, IOO(SO)l'“’:;‘S’mlnog‘ ALY ‘ 1?;; ‘ Rog
Iw $2, 200(S0) 800 ps '“’,':";“"%eg‘ ALY l Duta ‘ﬂeg
Iw $3, 300(S0) 800 ps '“ﬁ:;::mi
ipeli = 800
‘ Pipelined (T.= 200ps) ‘ ps
Program
execution Time 200 400 600 800 1000 1200 1400
order ! ’ T T

3 Load instructions:

(in instructions)

Iw $1, 100($0)|""‘,‘;|“§,‘,“‘l ‘m«a A | D nng dup= 800x3 B
Iw $2, 200($0) ‘—"200 Instruction) R A Data | speedup= -
: ps "ot og access |79 1000 + 200 + 200

Iw $3, 300(30) 200ps "5 fmes| v | 2% e 2000 Load instructions:
200ps 200 ps 200ps 200 ps 200 ps 800 X 2000
speedup=—————————— =
1000 +1999 * 200

399=4

| Activity 3

‘ Using the graphical representation, show
that the following program has a pipeline
hazard. Find a solution to avoid pipeline
stall.

w $t0, 0($t1)
w $t2, 4($t1)
sw $t2, 0($t1)
sw $t0, 4($t1)
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Activity 3 Solution
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