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Please answer all questions on the questionnaire.

The exam consists of three (3) parts:

Part 1 Short Answer Questions 8 points
Part 2 Theory Questions 12 points
Part 3 Problem Solving 15 points
Total 35 points




Part 1: Short Answer Questions (8 questions, each for one point):

1. What part in the PCB allows the OS to setup queues (ready queue, 1/O queues, etc.)?

2. Can pipes be used to allow communication between processes on different computer systems
(answer yes or no)?

3. List the scheduling criteria that a scheduling algorithm should minimize.

4. Circle the scheduler that is responsible for swapping processes?

Short term scheduler Medium Term Scheduler Long term scheduler

5. Deferred cancellation is used to postpone the cancellation of a thread until its parent is ready
to accept the exit value.

Is this statement TRUE [J or FALSE [1?

6. Give one example of a resource that is shared by threads within the same process:

7. Give an advantage of many to one thread model over the one to one thread model.

8. What are the three main techniques for hardware input/output? Which one(s) would be most
common in operating systems?



Part 2: Theory Questions (12 points, answer in the provided space)

1. (2 points) Describe what happens when a system call is made. In particular, explain why the
calling user program cannot get control of the system after the CPU has switched to
privileged/kernel mode.



2. (5 points) The following shows the diagram similar to the one used in class to explain CPU
scheduling using multi-level feedback queues.

a.
b.

Indicate on the diagram at each level (queue) the algorithm used for scheduling.
Indicate on each of the four transitions starting at the CPU and ending at a queue which
ones occur when a quantum expires and which ones occur when a process is pre-empted
when another process enters a higher priority queue.
Explain how this approach deals with the convoy effect.
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3. (5 points) Draw the 5 state process diagram and explain the circumstances under which each
of the following transitions occur:

a. From new state to ready state

b. From ready state to wait state

c. From running state to ready state

d. From waiting state to terminated state

e. From running state to waiting state



4. Part 3: Problem Solving (15 points)

Problem 1 (7 points): Simulate Process Execution

The figure below is a simplified diagram showing how three processes occupy memory in a system
(assume that all processes are initialy in the ready state). Note that part of the memory has been reserved
by the operating system. In this problem, two components of the operating system are run: the short term
round robin scheduler and the file system that handles I/O requests.

0 Program Counter
100 5000

Operating System

5000
Process A

8000 -t

Process B

12000

Process C

System execution proceeds as follows:

Time 0 to 20: Execution of Process A

Time 20: Process A quantum expires.

Time 20 to 25: Context switch between Process A and Process B
Time 25 to 45: Execution of process B

Time 45: Process B quantum expires

Time 45 to 51: Context switch between Process B and Process C
Time 51 to 63: Execution of Process C

Time 63: Process C requests a read from the hard drive

Time 63 to 67: Context switch between Process C and Process A
Time 67 to 87: Execution of Process A

Time 87: Process A quantum expires

Time 87 to 92: Context switch between process A and Process B
Time 92 to 112: Execution of Process B

Time 112: Process B quantum expires

Time 112 to 118: Context switch between process B and Process A
Time 118 to 128: Execution of Process A

Time 128: Process A requests a write to the hard drive

Time 128 to 133: Context switch between process A and Process B
Time 133 to ...: Execution of Process B



Complete the figure below to show for each process how its state changes during the system execution. For
each process fill in the bar to show its state at different times using the following legend:

Running ﬁe;a/d/y/ Waiting

For the operating system, indicate the times that its code is running. (To make things simple, assume that
the a process moves to the ready or wait states as soon as its execution is terminated, that is, when the OS
starts executing; and to the running state when the OS has completed the execution of its code).
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Problem 2 (8 points): Create nr child processes connected in a ring.

Detailed specification: The function void createRing(int nr) is called in a parent
process to create nr child processes. A pipe connects the standard output of each child process to
the standard input of another child process to form a ring as shown in the diagram below.
Complete the function with the appropriate pipe, fork, dup2, and execlp calls to create
such a ring of child processes. Child processes should only have stdin, stdout, and stderr file
descriptors open when the execlp() is called. The child processes should run the tokStn
program (with no arguments).

Synopsis of system calls:

int forkQ)

int dup2(int oldfd, int newfd)

int execlp(char *file, char *arg,..,NULL)
int pipe(int filedes[2])

int close(int fd)

Fork calls

™

e



void createRing(int nr) {



(second page for problem 2)

10



