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581331 Operating Systems I

Please write on each paper the date and the name of the course as well as your name and signature. Try to keep your answers short.

1) PROCESSES AND THREADS (12 points)

Draw the process state transition diagram and explain for each transition the events that may cause that state transition. You may assume that the system does not use paging or segmentation, but swaps out whole processes when needed. 

What kind of changes, if any, would the usage of threads bring to the diagram? Think about both user-level and kernel-level threads.

2) BRIEFLY  (4+4+4 points)

a) List four different cases where the functionality of the hardware or the OS is based on the principle of locality. Use approximately one sentence for each case to explain the most essential points.

b) List four different kinds of situations that cause the CPU to run interrupt handler.  Use approximately one sentence for each case to explain how the OS handles the situation.

c) What are the privileged instructions and why are they useful?

3) MEMORY MANAGEMENT  (12 points)

Explain the concept of virtual memory and give a detailed description how it works. You may concentrate on virtual memory using only paging, but cover with details at least the book-keeping data structures used by the operating system and the functionality of the system (operating system and hardware) when a memory reference is made. 

4) I/O AND FILES  (12 points)

User process has already opened a file and the operating system has done all needed bookkeeping to its own data structures. What information and where has the operating system stored about this open file?

Some time later the user process wants to read from the file using the call READ (...).  Please explain in details what happens during the call in the operating system, I/O and hardware. Start with the beginning of the call and finish when the process is placed to READY queue. You may assume that there is no buffering and that the system uses DMA.
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