1. (12%) Briefly explain the following terms:

(a)  Multiprogramming

(b)  Multitasking

(c)  Hard/soft real-time systems

(d)  Cache coherency and consistency

2. (10%) What is dual-mode operation? Why an OS needs to implement memory/CPU protection? Explain how to implement the protection scheme.

3. (10%) What are the main functions of the short/medium/long-term schedulers? Which scheduler needs to select a good mix of IO-bound and CPU-bound processes and explain why?

4. (10%) Explain why it’s easy to crash the OS system when you operate the MS-DOS OS? Which approach you will recommend for the OS to solve this problem and explain why?

5. (10%) You are asked to evaluate several CPU scheduling algorithms for a specific system. Explain how will you do it and what are your main considerations?

6. (10%) What is a thread and what are the benefits of multithreaded programming? Explain the main difference between a process and a thread?

7. (10%) Describe the differences between the preemptive and non-preemptive scheduling? Why strict non-preemptive scheduling is unlikely to be used in a computer system?

8. (10%) Explain the differences between the user/kernel threads? Briefly describe the three models supporting the user and kernel threads.

9. (6%) (1) Please describe how did you to implement homework 1clearly. 

(2%)
(2) There are many scheduling methods to solve CPU scheduling problems.        

Can you identify which scheduling method we used in homework 1? 

10. Assume that the 4 processes and their corresponding arrival/burst time and priority (smaller number implies higher priority) are shown in the following:

process
Priority
Arrival time
Burst time

1
2
0
10

2
3
3
4

3
4
15
5

4
1
17
4

a. (10%)Draw four Gantt charts to illustrate the execution of these processes using FCFS, shortest-remaining-time-first, priority with preemption, RR(quantum=3)

b. (5%)What are turnaround/waiting time of each process for each of the scheduling algorithms in part a?

