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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) What kind of shortcomings can be caused in an operating system if a processor lacks of a hardware-supported dual mode?

2. (5分)What is the relationship between system calls and dual-mode operation?

3. (5分)What are the differences between multiprogramming and multi-tasking systems?

4. (5分)Since the operating system and the users share the hardware and software resources of the computer system, we need to make sure that an error in a user program could cause problems only for the one program that was running. For example, if a process gets stuck in an infinite loop, this loop could prevent the execution of other processes. Can the multiprogramming and multi-tasking systems solve the above problem?

5. (8分)What is the purpose of interrupts? What are the differences between a trap and an interrupt? Can traps be generated intentionally by a user program? If so, for what purpose?

6. (5分)In terms of Unix, why the overhead of creating process is much more than creating a thread?

7. (7分)Regarding to the deadlock avoidance, what is the meaning of safe state? Use the safe state to illustrate Banker’s algorithm. 

8. (10分)The following shows a program which implements the N-process mutual exclusion algorithm in TestAndSet() instruction. The common data structures are

      boolean waiting[n];

       boolean lock;

Show that the program can satisfy the three requirements of the critical-section problem. 


[image: image1.emf]do {

waiting[i] = TRUE;

key = TRUE;

while ( waiting[i] && key )

key = TestAndSet(&lock); 

waiting[i] =  FALSE;

// critical section

j = (j+1) % n;

while ( (j != i) && !waiting[j] )

j = (j+1) % n;

if ( j == I) 

lock = FALSE;

else

waiting[j] = FALSE;

// remainder section

} while (TRUE);


9. Suppose that a disk drive has 200 cylinders, numbered 0 to 199. The drive is currently serving a request at cylinder 143, and the previous request was at cylinder 125. The queue of pending requests, in FIFO order is

  


98, 183, 67, 65, 122, 37, 14, 124

Starting from the current head position, what is the total distance (in cylinders) that the disk arm moves to satisfy all the pending requests for each of the following disk-scheduling algorithms?

(a) (3分) FCFS

(b) (3分) SSTF

(c) (3分) C-SCAN

(d) (3分) LOOK

10. Explain in one or two sentences

(a) (3分)What is external fragmentation?

(b) (3分)What is thrashing?

(c) (3分)What is COW (copy on write)?

(d) (3分)What is a page fault?

11. Please answer true or false for the following questions

(a) (3分)The main reason to have multi-level paging is to increase performance

(b) (3分)Page table in one-level paging requires a continuous memory space which is difficult to manage.

(c) (3分)Valid bit (present bit) can be set by hardware and software

(d) (3分)Dirty bit is set by hardware anytime a page is updated.

(e) (2分)Processes in a system share a set of page tables

(f) (2分)External fragmentation can occurs in segmentation hardware

12. A hardware company designs a CPU with two-level paging virtual memory. They first decide the logical address to be 33 bits long. And then, they decide to divide the logical address into p0, p1, and offset, where p0 is 11 bits, p1 is 11 bits, and offset is also 11 bits. Assume the page table entry is all used to store the frame number.

(a) (2分)What is the size of logical address space?

(b) (2分)What is the size of a frame

(c) (2分)What is the size of a page table entry

(d) (2分)What is the maximum size of physical memory?

(e) (2分)Overall, what’s wrong in this design?
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do {

        waiting[i] = TRUE;

        key = TRUE;

        while ( waiting[i] && key )

             key = TestAndSet(&lock); 

         waiting[i] =  FALSE;

                                                    // critical section

         j = (j+1) % n;

         while ( (j != i) && !waiting[j] )

               j = (j+1) % n;

         if ( j == I) 

            lock = FALSE;

         else

            waiting[j] = FALSE;

                                                   // remainder section

      } while (TRUE);












