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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, student id (or social security number) and signature. Try to keep your answers short.

1) BRIEFLY (15 points)

a) What does the concept ’locality’ mean? Please give three examples how this concept is used in current computer systems. Only one or two sentences per example. (6p)
b) Draw the process state transition diagram of a system that swaps our whole processes when needed.  Explain also for each transition the events that may cause that state transition. (5p)
c) Please explain two different ways of keeping track of the free blocks of the disk. Explain the advantages and disadvantages of each method. (4p)

2) PROCESSES AND FILES (15 points)
a) What administrative information is usually stored in the file attributes? When and how are these pieces of information used? (5p)

b) What information about files and their usage is stored to process description (PCB, Process Control Block)? When and how are these pieces of information used? (5p)
c) What other kinds of information is collected to process description? For each field of PCB, explain when and why is it needed? (5p)
3) VIRTUAL MEMORY MANAGEMENT  (15 points)

Memory management unit (MMU) has a register PTR (Page Table Register) for the memory address of the page table. Also associative TLB (Translation Lookaside Buffer) with 16 entries is used. Page size is 1024 bytes and the page-table has one-level.

Describe what happens inside the MMU when the processor is given to a new process, that refers to sequence of bytes using virtual addresses 0, 1, 2 ... 320, 5004, 5005 and 310, 311 … 320 in this order. You need not to describe algorithms used for page replacement or space allocation. Fix the details needed. 
4) INTERRUPTS (15 points)

Explain the basic ideas of the interrupt handling. Start your explanation from the moment of the interrupt.  End it when the CPU is again running an ordinary process (either the interrupted one or another one). Explain the possible process switch also. Please make it clear which of the operations are done by the hardware and which by the operating system. 
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