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CSCI 331:  Operating Systems
Midterm #2 -- open book section

The entire exam is to be turned in at 8:30PM.  Work the closed book section first and turn it in before
you consult your books and notes to work on the open book section.  For the closed book section,
write your answers on the exam itself.

There are two pages of questions for the closed book section of the exam.

Problem 1:  5 points

Suppose a C program starting with the following header:
main(argc, argv)

int argc;
char *argv[];

is compiled and the compiled code is stored in the file one.  If the command:
one last time

is executed, what are the values of argc, argv[0] and argv[1]?

Problem 2:  5 points  (Exercise 7.2 of the textbook)

Why are hard links not permitted to span file systems?

Problem 3:  5 points   (Exercise 8.3 of the textbook)

Why are interrupt service routines running in the bottom half of the kernel precluded from calling
the sleep() routine?

Problem 4:  5 points  (Exercise 8.21 of the textbook)

Some operating systems allow device drivers to be loaded into a running system.  What are the
tradeoffs of this scheme?

Problem 5:  5 points  (Based on Exercise 9.2 of the textbook.)

Why are there two character queues for dealing with terminal input?  Describe the use of each?

Problem 6:  5 points

When you type the command ``chmod'' at the shell, the shell exec()'s the program /bin/chmod
which in turns calls the chmod() system call.  When you type the command ``cd'' at the shell, the
shell performs the chdir() system call directly, without exec()ing any program.  What is the
reason for this difference?
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Problem 7:  10 points

The candy machine in Robinson Hall and the computer ivy have been wired together so that
whenever the following C statement:

MarsBars = *0x1b000000 ;
is executed from kernel mode, the variable MarsBars is set to the number of Mars Bars
remaining in the candy machine.

Outline with precision and brevity, how you would write a device driver, add it to the kernel, and
then create a device special file so that user-mode programs could access this important
information.

Keep the following in mind:
   (1), Your device driver must behaving properly, that is it must no crash the operating system

for any device I/O operations, including write()'s.
   (2), Your device driver must return the number of Mars Bars for some  I/O operation, most

like a read() or an ioctl().

Problem 8:  10 points

Consider the following rather odd program:

main()
  { 
    int foo[2];
    pipe(foo);               /* 1 */
    fork();                  /* 2 */
    close(foo[0]);           /* 3 */
    write(1, "X", 1);        /* 4 */
    write(foo[1], "X", 1);   /* 5 */
    write(1, "Y", 1);        /* 6 */
    if (wait(0) > 0)         /* 7 */
       write(1, "Z", 1);     /* 8 */
  }

Be sure to note that:  (1) any process executing line 5 is terminated if there are no readers to the
pipe; and (2) the wait system call in line 7 will return a negative value if the process executing it
has no children.

On account of races, the program has several possible sequences of output written to standard
output.  When the program was run 1000 times with its output directed to a disk file, it wrote
``XX'' 8 times, ``XYX'' 188 times, ``XXYZ'' 4 times, and ``XYXZ'' 800 times.

Explain how the sequence ``XX'' can be output?

Explain how the sequence ``XYXZ'' can be output?



Spring 1992 CSCI 331

13.3

To keep your answer short, use the line numbers in the programs in your discussion.


