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                          CSE 2021 Computer Organization 

CChhaapptteerr  44  

Activities 

Activity 1  
n  Calculate what is the speedup factor if 

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

there are 1000 washing jobs? 

n  4 loads: 
n  Speedup 

= 8/3.5 = 2.3 
n  1000 loads: 

n  Speedup 
= 1000*2/(999*0.5 + 
2) ≈ 4 
= number of stages 

Activity 2 
Calculate the 
speedup factor 
for running 
2000 pipelined 
Load 
instructions. 

Single-cycle (Tc= 800ps) 

Pipelined (Tc= 200ps) 
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Activity 2 Solution 
Single-cycle (Tc= 800ps) 

Pipelined (Tc= 200ps) 

3 Load instructions:

speedup= 800×3
1000+ 200+ 200

=1.7

2000 Load instructions:

speedup= 800×2000
1000+1999 * 200

= 3.99 ≈ 4

No pipeline for Load  
Instruction: 
800ps per instruction 

Activity 3 
Using the graphical representation, show 
that the following program has a pipeline 
hazard. Find a solution to avoid pipeline 
stall. 
lw $t0, 0($t1) 
lw $t2, 4($t1) 
sw $t2, 0($t1) 
sw $t0, 4($t1) 
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Activity 3 Solution 


