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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) (10分) (a) What kind of resources can be protected by the using of dual mode operation? (b) Please illustrate why these specific resources are protected.

(2) (10分) Many software packages that run on modern desktop PCs are multithreaded. An application typically is implemented as a separate process with several threads of control. (a) What are the benefits of multithreaded programming. (b) Show an application that the traditional (or heavyweight) process is in appropriate and thus multithreaded process is necessary. 
(3) (10分) Show the diagram of process states. Please illustrate each state transition.

(4) (5分) What is the processor affinity?
(5) (10分) A database is to be shared among several concurrent processes. Some of these processes may want only to read the database, whereas others may want to update (that is, to read and write) the database. We distinguish between these two types of processes by referring to the former as readers and to the latter as writers. Obviously, if two readers access the shared data simultaneously, no adverse affects will result. However, if a writer and some other thread(either a reader or a writer) access the database simultaneously, chaos may ensue. To ensure that these difficulties do not arise, we require that the writers have exclusive access to the shared database. (a) Design a protocol for the reader and writer process in semaphore. It requires that no reader will be kept waiting unless a writer has already obtained permission to use the shared object. In other words, no reader should wait for other readers to finish simply because a writer is waiting. (b) Please illustrate if the reader or write may starve. 

(6) (5分) In terms of deadlock avoidance, give an example to show that a system is in an unsafe state and it may not enter a deadlock state. 
(7) (10分) The following figure show the structure of a process in memory. Refer to this figure to answer the following questions. (a) Why is the one-level paging insufficient? (b) Explain why two-level paging can solve this problem? Please use a diagram to show the structure of all the used page tables.
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(8) (10分) What is the copy-on-write technique?

(9) (10分) The operating system keeps a small table, called the open-file table containing information about all open files. (a) Where is an open file table stored? (b) What kind of information is contained in the open-file table? (c) Can the architecture of the open file table support the efficient management of file cache? If it can, how?
(10) (10分) Employ a diagram to show the architecture of UNIX inode.

(11) (10分) (a) Illustrate the details steps in a DMA transfer. (b) How many processors (or CPUs) are involved in a single DMA transfer?
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