CS350-01  Fall 2006

Midterm Exam


Allowance times are approximate. 
1. (10 minutes – 3 pts each) Briefly explain the following terms:

a. monitor
b. semaphore
c. privileged instruction
d. atomic operation
e. DMA
2. (15 minutes – 15 pts)
a. Name the 3 major states a process may be in and explain why a process may be in each of them.
b. Explain why allowing a program to directly access I/O devices (instead of using a system device driver) have a negative impact on performance?

c. List the steps in a context switch, in order, starting from user mode, ending in the kernel.  Indicate which operations, if any, must be atomic.
3. (10 minutes - 15 pts) Explain the following possibly incorrect statements and if they are incorrect, state why.  Be careful. 
a. Busy waiting means a program is doing some useful work while waiting for some I/O.
b. In order to have multi-programming, a system must have an interval timer (a count-down clock that generates an interupt).
c. A single-threaded program would get no benefit from a multi-processor.
4. (25 minutes – 25 pts)  Do NOT write any programs for this question!  You will need to write function prototypes and give BRIEF examples of their use.  Before you start writing, spend AT LEAST 5 minutes THINKING about each problem!  
Given: a multiprogramming system with no virtual storage capability, no thread or fork support, no linker at all and an area of free main storage allocated by the system at run time (pointed-at by a register) the size of the storage is put in a system table BEFORE the program is loaded.  Solve the following problems.  O/S support means code, lists, tables, etc inside the kernel.
a. (15 pts) Design function calls (and show what parameters and O/S support would be needed) to allow a program to have the O/S reload it after a specified period of time, while allowing a fixed amount of memory AND ITS DATA to be kept for the new copy of the program.
b. (10 pts) Design function calls (and show parameters and O/S support) needed to allow a program to start I/O operations without blocking, continue processing other work and still be able to process the I/O results, WITHOUT using threads or processes.
5. (5 minutes – 10 pts).
a. Briefly explain Lamport’s algorithm and state what it does NOT require.  Why does it need a tie-breaker?
b. Why must parts of the O/S run without interrupts?
6. (10 minutes – 20 pts) Why is it considerably more difficult to test and prove the correctness of a concurrent program than a sequential program?
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