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1. 11旦旦1 Translate the beq instructions shown 1n the follow ing code into an 泣-bit binary instruction, 

provided that the opcode ofbeq is Ox04 . 

L1: 

L2 : 

add $8 , $9 , $1 0 

a dd $8 ， $9 ， ♀ 10 

beq $ 0 , $9 ,L2 

add ♀ 8 ， $9 ， $10 

a dd $ 8 , $9 , $ 10 

add $ 9 , $0 , $9 

2. l!旦旦1 Assume a virtual memory addressing space of 16 Gbytes and a phys ical memory addressing 

space of 4 Gbytes. Let the size of a page be 4 Kbytcs. What is thc size of a page table in temlS of the 

number of entries? 

3. l!豆些1 Consider a pipelined processor that executes the MlPS code shown in Figure 1 using the logic 

of hazard detection and data forwarding unit shown in Figure 2. lf the MIPS code cannot be executed 

correctly, then how do we revi se the logic shown in Figure 2 such that the code can be correctly ex

ecuted? 

a dd $10 ， ♀ 1 0 ， ♀5 

add $10 , $1 0 , $6 

add $10 ， 早 1 0 ， $ 7 

Figure 1: The 於lIPS code 
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if 阻M/wa. RegWrite

and( MEM/wa.RegisterRd芋 0)

and (EXlMEM.ReglsterRd = ID/EX.Ree.isterRs) 

and ( MEM/wa . Regis terRd=工D/EX. RegisterRs) )

then ForwardA = 0 I 

if 阻M/wa.RegWrite

and ( MEM/WS . Reg i B terRd ;t: 0 ) 

and (EXlMEM.Ree. isterRd = IDIEX.Ree. isterRt) 

and (阻M/阻. RegisterRd=臼/EX.RegisterRt ))

then ForwardE = 01 

Figure 2: Tbe logic of hazard detectioß and data forward ing unit 
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4. 且三且1 Figure 3 shows the contro l of the multicycle MIPS processor. There are a number of typos in 

the plot. Identify and correCl the typos. 
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-sta吋

Write back. 

Figure 3: The control of the multicycle processor 

5. II旦旦1 Given a IOQQQ-RPM disk wi出 80-MB/second bandwidth and 1 Q-rns average seek time, 

please calcuJate the average time to read a 40-KB block from this disk. 

(背面仍有題目，請繼續作答)
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6. 11旦到 On a virtual memOlγsystem， three frames are 叫 located to process P, one is lIsed to accom

modate the code page of P and the other two are used to accommodate the data pages of P. Th 

pseudo code of P is shown below, and the fo11owing 訂e assumed. Firs t, data in the array A are stored 

in the row-m~ior order, and each row o[ array A is stored in a virtual page. Second， 也e following 

code can be accomrnodated in a single page and there are no page faults for the code page accesses. 

Third, i, j , k are a11 stored in registers. Fourth, LRU is used as the page replacement policy for the 

da個 pages， and the two frames used to accommodate the dala pages are initially empty. What is 出

page fault rate for the accesses to the array A? 

:int i, j , k; 

int A[5 ,4]; 

k = obtain an integer from the input device; 

fo r (i = 0: i <5; i++) 

fo r U = O;j < 4 ;j寸 +) { 

if( (i = 0) && (j = 0)) 

A [i, jJ = k ; 

else 

A [i, j ] =A[O ,OJ.I k; 

7. 11旦詮1 Consider a 叮stem with 64 MB of physical memory, 1024 TLB entries, 32-bit physical ad

dresses , 32-bit virtual addresses , and 4 KB physical page frames. 

(a) [5%] What is 出e TLB reach? 

(b) [5%] What is the maxirnurn nurnber of page table entries in tbe inverted page table if 10 

processes are presented in the syslem? 

8. 旦旦旦1 Consider the fo llowing set of (sll1g1e-threaded) processes with different CPU burst time，訂

rival time, and priorities: 

Processes Burst Time (ms) 

P l 30 

P2 20 

P3 50 

P4 20 

Arrival Time (ms) 

O 

10 

20 

40 

Priorities 

1 (lowcst) 

2 

3 

4 (highest) 

(吋 [1 0%] Assume 出at there is only one processor in the system and thc context switch time is 1 ms. 

Moreover, the idle process is executed before the arrival of process P 1. What is 也e waiting time 

of the processes under 出e preemptive SJF scheduling algorithm? 

(b) 11 O%J Assume that lhere are two processo l"s in the system (\\ri th a single run queue) and tbe con

text switch time is 0 ms. What is thc waiting ti me of the processes under the priority-based 

schedu ling algorithm? 


