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1 	 Consider two d 叫ferent implementat昀們 M1a門d M2, of the same instruction 

set There are three classes of ins!ructions (A , 8. and C) ;n the Instructlon 

set. M1 has a clock rate of 80 MHz and M2 has a clock rate of 100 MHz 

The average number of cycles fm each instructlo門 class a門d their 

frequencies (for a typical program) are as follows 
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(a) Calculate the average CPI (1 e , clock cycles per Instruction) fl凹 machi門e 

M1 and M2, respect 帽 Iy (8%) 

(b) Calculale the average MIPS ralings (i. e. , million instructic 門 s per second) 

for machìne M1 and M2, respectively. (8%) 

(c) Which machine has a smaller MIPS rating? Which individυallns!ruction 

class CPI do you need to change, and by how much, 10 have this 

machine have the same of better performance as Ihe machine with the 

hlgher MIPS rating (you ca門 only change the CPI for one of the 

instructlon classes 。門 the slower machlne)? What IS the resultl們gMIPS 

rating after the change? (8%) 

2 	 Please explain 1且且呈且且呈 why there is a trade-off between precislon and 

range 叭 hen represe門1i們 9 a floatlng point number in computer arithmetic 

(16''10) 

3. 	 Please explain how pipelimng enhances hardware utlliz泌的n. Also , please 

explain why increasing the depth of pipeline (i e. , number of stages) can 

E旦旦且坦且型!.!y: improve the overall perform刮目 (20%) 

(背前仍有題目，請繼續作答)
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4. 	 Suppose th副 a disk drive has 5000 cylinders , numbered 0 to 4999. The 

drive is cun海ntly serving a request at cylinder 143, and the previous 

req uest was at cylinder 125. The q田ue of pending requests , in FIFQ orde丸 

IS 

86 ， 1470 ， 913 ， 1774 ， 948 ， 1509 ，可 022 ， 1750 ， 130 

Sta叫 ing from the current head posit的 n ， what 陷 the !o!al d陷tance (in 

cylinders) that the disk arm moves to satisfy all the pending reques值， for 

each of the following disk scheduling algorithms? (24%) 

(a) FCFS (fir試∞me，們 rst-served) 

(b) SSTF (sho的est seek time first) 

5. 	 Assume that the variables f ，弓， h, i , and j are ass旬 ned 10 registers $80 , 

$81, $S2 , $83 , and $8金， respectively. Also, assume that the base address 

of the integer arrays A and B a陪 in registers $86 and $87 , respectively. For 

the MIPS assembly ins!ructions below, what is the corresponding C 

statement Ü且且豆豆im..I!.!旦旦起!!!!)? 

(a) add $80 , $90 , $61 
add $60 , $63 , $62 

add $60 , $60 , $63 (4%) 

(b) addi $66 , $66 , -20 
add $66 , $86 , $e1 

$eO , 8 ($66) (4%) 

(c) Assume that the registe陷 $80 ， $91 , $52, $83 contain the values 10, 20, 

30 > and 40, respectively. Also, assume that register $56 contains the 

value 256, and that memory ∞n恆 ns the follow 們 9 values 

J竺~些 
Find the value of $sO at the end of the assembly code in (a) and (b) , 

respectively (8%) 


