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1 MULTIPROGRAMMING AND THE HARDWARE SUPPORT (12 p)

In a multiprogramming environment the applications are not allowed to mess each other and they are not allowed to use resources not owned by themselves without given permissions. To implement a multiprogramming operating system certain hardware level features are desirable. Explain what kind of support must be implemented already in the hardware, and explain how does these features guarantee a safe execution environment for the applications.

2 BUDDY SYSTEM (12 p)

An old minicomputer is programmed to use the Buddy System for memory management. It has total 256K of memory. Initially the system has one block of 256K at address 0. The smallest possible block size is 4K.

How many separate lists are needed for free lists? After successive requests for 5K, 25K, 35K and 20K come in, how many blocks are left and what are their sizes and addresses? How much memory is used by the internal fragmentation?

3. VIRTUAL MEMORY (12 p)

a) What are the components of a MMU and how does the MMU do address trans​la​tions, when the system is based on paging virtual memory. 
b) A machine has 48-bit virtual addresses and 32-bit physical addresses. Pages are 8K. How many entries are needed for a conventional page table? For an inverted page table?
4. STATE TRANSITIONS (12 p) 

Suppose that the system doesn’t support paging or segmentation, but instead the OS swaps entire processes to disk. Draw a state transition diagram that describes process states and explain the states and give examples of the events that cause a process to transfer from one state to another.

-> -> Please turn -> ->

5 LOOPING AROUND (12 p)

Assume that the system is executing the following program

   while ... do begin

       read a value

       do 100000 calculations with the value

       write result

   end
It takes 350 ms to read a value or to write the result and one calculation cycle takes one microsecond (1/1000 ms). 

How long does it take to handle 100 values, if 

a) all is done serially

b) I/O-controllers take care of reading and writing, and they can do one read operation and one write operation parallel. 

How big portion of the total time consumed does the CPU calculate in cases a) and b) (what is the CPU utilization)? Any ideas how the rest of time could be used?

	


