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1. (15%) Explain the concept and benefits of threads.
2. (5%) (a) What are the three requirements that must be satisfied to solve the critical-section problem?

(10%) (b)Is the following algorithm satisfied all the three requirements for the critical-section problem? Why? Assume that the two processes, P0 and P1 share the following variables:

var flag: array[0..1] of boolean; (//initially false)

turn: 0..1;

The following program is for process Pi (i = 0 or 1), with Pj (j = 1 or 0) being the other process:

repeat

flag[i] := true;

turn := j;

while (flag[j] and turn=j) do no-op;




critical section

flag[i] := false;




remainder section

until false;

3. (20%) Five batch jobs A through E, arrive at a computer center at almost the same time. They have estimated running times of 10, 6, 2, 4, and 8 minutes. Their (externally determined) priorities are 3, 5, 2, 1, and 4, respectively, with 5 being the highest priority. For each of the following scheduled algorithms, determine the mean process turnaround time. Ignore process switching overhead.
(a) Round robin.
(b) Priority scheduling.

(c) First-come, first served (run in order 10, 6, 2, 4, 8).
(d) Shortest job first.

For (a), assume that the system is multiprogrammed, and that each job gets its fair share of the CPU. For (b) through (d) assume that only one job at a time runs, until it finishes. All jobs are completely CPU bound.

4. (10%) Consider the reference page sequence is 1, 2, 3, 4, 1, 2, 5, 1, 2, 3, 4, 5 and the number of page frames is 4.

a. How many page faults for FIFO algorithm?

b. Suppose we decrease page frames to 3, how many page faults for FIFO algorithm?

c. What phenomenon will occur?

5. (10%) In a virtual memory system, state the different effects between the following two routines. Why?

Routine 1

for ( i=0; i<1000; i++) for ( j=0; j<1000; j++) for ( k=0; k<1000; k++)


array[i][j][k] = 1;

Routine 2

for ( i=0; i<1000; i++) for ( j=0; j<1000; j++) for ( k=0; k<1000; k++)


array[k][j][i] = 1;

6. (10%) Draw a diagram to describe how the “paging with translation look-aside buffer” mechanism works.

7. (10%) Write down the one drawback for contiguous, linked, and indexed file a allocation methods respectively.

8. (10%) RAID have been widely used to speed up the disk access time. Explain how RAID-0 and RAID-1 works.
