CMSC421 Homework #2 Fall 1997

Page 2

T before blocking on I/O. A pr ocess switch r equir es a time S, which is ef fectively wasted (over head). For r ound-r obin scheduling with quantum Q, give a formula for the CPU ef ficiency for each of the following. a) Q = b) Q > T c) S < Q < T d) Q = S e) Q nearly 0

8) Five batch jobs A thr ough E, arrive at a computer center at almost the same time. They have estimated r unning times of 10, 6, 2, 4, and 8 minutes. Their (externally determined) priorities ar e 3, 5, 2, 1, and 4, r espectively , with 5 being the highest priority . For each of the following scheduling algorithms, determine the mean pr ocess turnar ound time. Ignor e process switching over head. a) Round r obin b) Priority scheduling. c) First-come, first-served (r un in or der 10, 6, 2, 4, 8) d) Shortest job first.

For (a), assume that the system is multipr ogrammed, and that each job gets its fair shar e of the CPU. For (b) thr ough (d) assume that only one job at a time r uns, until it finishes. All jobs ar e completely CPU bound.

9&10) Consider the following set of pr ocesses, with the length of the CPU-burst time given in milliseconds

The pr ocesses ar e assumed to have arrived in the or der P_1, P_2, P_3, P_4, P_5, all at time 0.

a) Draw four Gantt charts illustrating the execution of these pr ocesses using FCFS, SJF, a nonpr eemptive priority (a smaller priority number implies a higher priority), and RR (quantum = 1) scheduling. (5pts) b) What is the turnar ound time of each pr ocess for each of the scheduling algorithms in part a ? (5pts) c) What is the waiting time of each pr ocess for each of the scheduling algorithms in part a ? (5pts) d) Which of the schedules in part a r esults in the minimal average waiting time (over all pr ocesses)? (5pts)

∞

Process Burst T ime Priority

P_1 P_2 P_3 P_4 P_5

10 1 2 1 5

3 1 3 4 2

CMSC421 Homework #2 Fall 1997

Page 1

1) In a system with thr eads, is ther e one stack per thr ead or one stack per pr ocess ?

Explain.

2) Consider a computer that does not have a TEST AND SET LOCK instr uction but does have an instr uction to swap the contents of a r egister and a memory wor d in a single indivisible action. Can that be used to write a r outine enter_region such as the one found on page 63 of the text ? If so, explain how it works.

3) Can the W ait and Signal definitions defined on Slide 35 of Pr ocesses be used without disabling and enabling interr upts ? If not, what advantage(s) do W ait and Signal pr ovide over the alternative; allowing the user to disable and enable interr upts dir ectly around critical sections ? Assume the W ait and Signal r outines ar e implemented as system calls, as they r eally ar e in pr otected mode OSs such as UNIX. Ar e mutual exclusion, pr ogress and bounded waiting satisfied using semaphor es with FIFO wait queues ?

4) Draw diagrams showing how the r eady queue (R_QUEUE) and semaphor e queue (S_QUEUE) change over time given thr ee pr ocesses which shar e a critical section using W ait and Signal calls on a semaphor e. The pr ocesses actions ar e described below. Assume all thr ee pr ocesses ar e on the r eady queue initially . Also assume that the pr ocess scheduled to r un is r emoved fr om all queues and is pointed to be a global variable called CURRENT . 1) Process P1 r uns and calls W ait. Since the semaphor e value was initialized to 1, it immediately enters its critical section. 2) While in the critical section, the timer fir es and P1 is pr eempted. 3) P2 runs and calls W ait. 4) P3 runs and calls W ait. 5) P1 runs and calls Signal. Assume that a pr ocesses waiting on a semaphor e has priority over a pr ocess that is leaving the critical section (calling Signal).

5) Suppose you wer e programming a multi-thr eaded pr ocess in a system that does not provide W ait and Signal system calls. Suppose you wanted to r un two thr eads which updated a shar ed buf fer, ther efore you need to pr ovide mutual exclusion. Additionally, suppose it is important that each of these pr ocesses have a fair chance to update the buf fer since each of them do something dif ferent to the buf fer. Can you use Peterson’s solution and W ait and Signal r outines to pr ovide this functionality ? If so, show how you would do this. Ar e mutual exclusion, pr ogress and bounded waiting satisfied if you use FIFO wait queues in your implementation of W ait and Signal ?

6) Consider the pr ocedur e put_forks on page 78 of the dining philosophers solution.

Suppose that the variable state[i] was set to THINKING after the two calls to test , rather than before. How would this change af fect the solution for the case of thr ee philosophers ? For 100 philosophers ?

7) Measur ements of a certain system have shown that the average pr ocess r uns for a time