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請在答案卷作答，在題目卷上作答不予計分
1. (5 分) Illustrate the structure of a process in memory.

2. (8 分) In terms of multitasking operating system, what is the timer used for?

3. (8 分) Illustrate the diagram of process state and explain each state transition in detail.
4. (8 分) In terms of process communication, why is the message messaging model considered with less performance than shared memory model?
5. (8 分) There are two approaches for multiple-processor scheduling in SMP systems. One is that all processes in the ready state are stored in a common queue. The other is that each processor may have its own private queue of ready processes. It seems that the later one tends to have problems in load balancing. However, most of the contemporary operating systems employ the later one. Why?
6. (5 分) (A) What is the meaning of the safe state regarding to the deadlock avoidance? (B) Assume that we already have a subroutine “IsSafe(S)” which can check if a state is safe. Use this subroutine to implement a deadlock avoidance algorithm. Note that the input parameter S in “IsSafe(S)” represents a resource allocation state of the system. The subroutine “IsSafe(S)” returns “True” if “S” is a safe state. Otherwise, it returns “False”. Write the pseudo code of your algorithm.
7. (8 分) Assume that “counter” is a shared variable which can be modified and read by two concurrent processes. (A) Show that the concurrent execution of statements “counter=counter+X” and “counter=counter-Y” may cause an incorrect execution. The correct execution results of the two statements should have the value of “count” become “count+X-Y”. Note that “X” and “Y” are not shared variables. (B) Give your concurrent program which use the atomic swap() instruction (shown below) to make sure a correct concurrent execution of “counter=counter+X” and “counter=counter-Y”. 

void Swap (boolean *a, boolean *b)

          {

               boolean temp = *a;

               *a = *b;

               *b = temp:

          }
8. (10分) Please explain the following terms in one or two sentences.

A. Thrashing

B. Dynamic Linking

C. Locality

D. Mounting a disk

E. NFS (Network File System)

9. (10分) A memory system has 3 frames. It adopts LRU algorithm for page allocation. Consider the following page reference string
             1, 2, 3, 4, 2, 3, 5, 1, 3, 2
In the last page reference, a frame containing page reference X is replaced by the page reference 2. What is X?


10. (15分) Multi-level paging hardware is in general slower than one-level paging hardware but modern CPUs favor it for practical reasons. What kind of advantages can we get from a multi-level paging system from the following aspects?
a)  Kernel memory management and allocation?
b)  User program memory segment layout (such as stack and heap allocation)?
c)  Memory saving in page table allocation?

11. (15分) A UNIX i-node is like the figure below:
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In this file system, a disk block size is 8 sectors. Each file pointer in the i-node is 4 bytes long. There are ten direct file pointers which point to the direct blocks. An indirect file pointer point to a disk block which is used to store file pointers.

(a)  What is the maximum file size that does not use no indirect file pointers

(b)  If the single indirect file pointer in this i-node is used, what is the maximum size a file can be?

(c)  Please describe how i-node file system is better than FAT ?

