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總分一百分

請在答案卷作答，在題目卷上作答不予計分
1. (5分) Which of the following components of program state are shared across threads in a multithreaded process? 

(a) Register values

(b) Heap memory

(c) Global variables

(d) Stack memory

2. (15分) What are the requirements that a correct solution to the critical section problem must satisfy? Consider the following code fragment. Prove that one of the requirements is not satisfied. 
Do {

    while  ( TestAndSetLock(&lock) );

    //critical section

    lock=FALSE;

    // remainder section

} while(TRUE);
(a) In terms of dual-mode operation, answer the following questions: 

(b) (5分) Why and how most of the processors support this mechanism?

(c) (5分) When does the hardware switch from user mode to kernel mode?

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

(e) (5分) What kind of shortcomings can be caused in an operating system if a processor lacks of a hardware-supported dual mode?

3. (10分) Show that it is possible for a resource-allocation graph with a cycle but no deadlock. 
5. (15分) A memory system has 3 frames. 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 in the following page replacement algorithm 
· Optimal

· LRU

· Second chance (CLOCK)

6. Please answer the following questions in file systems

· (4分)What is Linked allocation?
· (4分)What is the most well-known file system that uses the concept of linked allocation? (Let the file system be X)

· (4分)What is indexed allocation?

· (4分)What is the most well-known file system that uses the concept of indexed allocation? (Let the file system be Y)

· (8分)Compare the X and Y in terms of 

· random access performance

· file pointer storage and search

7. Please explain in short sentences

· (4分)What is thrashing

· (4分) two-level paging is in general slower than one-level paging. Why modern CPU design still prefers it?

· (3分) Is inverted page table better than multi-level paging? Why?

