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1. USER PROCESS vs. OPERATING SYSTEM (10p)

a) There are some functions that are not allowed for the user process. If the user process needs these functions, it makes a system call and the function is executed by the OS on behalf of the process. Explain the reasons for this kind of arrangement and list in general what kind of system calls are available.

b) How does the processor know if it is running OS or if it is running just an ordinary program? How can it decide whether it should execute the given instruction or not?

2. VIRTUAL MEMORY (14 p)

a) Explain the differences beetween a paging virtual memory system and a segmented virtual memory system.  What are the advantages of the segmentation compared to the paging? And vice versa.

b) Explain how the address translation is done in MMU when the system uses segmented virtual memory.

3. MEMORY HIERARCHY (10 p)

A computer has a cache, main memory, and a disk used for virtual memory. If a referenced word is in the cache, 20 ns are required to access it. If it is in main memory but not in cache, 60 ns are needed to load it into cache, and then the reference is started again. If the word is not in main memory, 12 ms are required to fetch the word from the disk, followed by 60 ns to copy it into cache, and then the reference is started again. The cache hit ratio is 0.9 and the main-memory hit ratio is 0.6. What is the average time in nanoseconds required to access a referenced word on this  system? 

4. THE EVOLUTION OF THE OPERATING SYSTEM (14 p) 

Consider the evolution of an operating system. The first systems where batch systems and they based on uniprogramming, currently we have multiuser and multiprogramming systems which are used more and more interactively. What kind of new features must have been implemented either by the hardware or by the software? (Hint: think about the basic functions of an OS).

* turn the paper *

5. STATE TRANSITION (12 p) 

Suppose that the system doesn’t support paging or segmentation, but instead the operating system is capable to swap entire processes to disk. Draw a state transition diagram that describes process states and explain the events that cause a process to transfer from one state to another.
”Making mistakes is one way to learn how to success.”

 

