CSCI / CMPE 4334 Operating Systems
Homework Set 1
Due date: Please refer to the course website
1.
Suppose that a UNIX/Linux kernel supports threads.  Would you expect the thread system call to take about the same amount of time to execute as fork()?  Why or why not?

2.
Suppose that a multiprogrammed system has a load of N processes with individual total execution times of t1, t2, ..., tN.  How would it be possible that the execution time could be as small as

maximum( t1, t2, ..., tN )?

3.
What do you think are some factors that differentiate between the time to do a normal procedure call from an application program to one of its own procedures, compared to the time it takes to perform a system call to an OS procedure?

4.
Assume it takes an average of 2.5 clock cycles to execute an instruction in a one-address machine language (that is, each individual instruction can reference at most one memory location).  Estimate the number of clock cycles it would take to execute the C loop that follows if the code is compiled without optimization.  Explain your answer.

for (i = 0; i < 100; i++)

    a[i] = 0;
5.
Maintaining a system clock that can be read by any user program requires only that the operating system read a physical device (keeping physical time) and then write the time into a globally readable variable.  Suppose the time to read the physical clock and to update the variable is 100 microseconds. What percentage of the total CPU time is spent maintaining a clock that is accurate to the millisecond resolution (that is, the clock always reflects the correct time to the closest millisecond).  The 100 microsecond resolution? The 10 microsecond resolution?  Explain your rationale.

