
CSCI3000: Operating Systems

Spring 2018

Instructor: Junhua Ding, Ph.D. Time: MWF: 13:00 – 13:50
Email: dingj@ecu.edu Place: Austin 304
Office: Sci & Tech Building C109 Phone: (252)737-1908

Course Pages

1. Blackboard: https://blackboard.ecu.edu/

2. SabaMeeting: http://www.ecu.edu/itcs/help/sabameeting

Office Hours: Monday, Wednesday: 9:30 – 12:00, or by appointment.

Textbook

1. Andrew S. Tanenbaum and Herbert Bos., Modern Operating Systems, (fourth edition). Pearson, 2014.
(Required).

Prerequisite

1. You should have a working knowledge of computer programming including basic algorithms, functions,
and memory management. In this course, you will write programs in C.

2. You should have a working knowledge of gate-level computer architecture and elementary state ma-
chines.

Objectives

The objective of this course is to provide the computer science students a thorough understanding of
the concepts and principles of operating systems and an appreciation of the implementation issues. This
course covers fundamental concepts and algorithms of operating systems. In particular, the course covers
four major OS subsystems: process management (processes, threads, CPU scheduling, synchronization,
and deadlock), memory management (segmentation, paging, swapping, virtual memory), I/O hardware and
software, and file systems.

Topics

The following is the tentative schedule with the covered topics. Actual schedule may be adjusted ac-
cording to progress:

1. Introduction to operating systems

(a) What is an operating system?

(b) A brief history of operating systems

(c) System calls and interrupts

(d) The structure of an operating system

(e) Using C for system programming
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2. Processes and threads

(a) Creating processes and controlling

(b) Threads

(c) Thread synchronization

(d) Inter-process and inter-thread communication

(e) Scheduling

3. Memory management

(a) Paging and segmentation

(b) Virtual memory

(c) Implementation of virtual memory

4. File systems

(a) File system organization

(b) File system implementation

(c) Security

5. I/O hardware and software

(a) I/O devices

(b) Direct memory access

(c) Memory-mapped I/O

(d) Disks and clocks

(e) User interfaces

6. Deadlock avoidance

(a) Resources and resource allocation

(b) Deadlocks

(c) Schemes for avoiding deadlocks

(d) Livelock

(e) Communication deadlocks

(f) Readers and writers

Grading Policy
Grading will be based on four midterm exams, a comprehensive final exam and assignments to be

assigned as the course proceeds. The midterm and final exams are closed-book, closed-notes exams. The
midterm exams will be tentatively scheduled on the following dates:

1. Friday, February 2

2. Friday, February 23

3. Friday, March 23

4. Friday, April 13

• The final exam is 11:00-13:30 Wednesday, May 2 in Austin 304.
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Grades will be computed as follows.

• Assignments: 20%.

• 4 Midterm Exams: 40%.

• Final Exam: 40%.

Grading Scale: A: 90-100; A-: 87-89; B+: 84-86; B: 80-83; B-: 77-79; C+: 74-76; C: 70-73; C-: 67-69;
D+: 64-66; D: 60-63; F: 59 or below.

Incompletes

No incompletes will be issued in this course except for extraordinary circumstances, and even then only
if you are nearly done already, and have done work of acceptable quality, so that it is realistic that you can
pass the course.

Class Policy

• Attendance Policy: You are expected to attend class in the classroom. You are responsible for
announcements and assignments given in class. If you miss a class, it is up to you to obtain notes and
any other information that was provided in the class. Excuses that you did not know about something
because you did not come to class and did not obtain the information will not count for anything at all.

Those who do not attend class can count on doing poorly in this course. If you choose not to attend
class, then you must live with the consequences of that decision, however bad they are, regardless of
your reason for not attending class.

• Late To Class / Leaving Early: If miss more than 5 minutes of the class period (arriving late/leav-
ing early), you will be counted as absent for the entire class period.

• Cell Phones: The use of cell phones in class is strictly prohibited.

• Plagiarism: Students are expected to abide by the universitys Student Honor Code. The homework
that you do is a critical part of your education. Each student is expected to do his or her own work.
That does not mean you are not allowed to discuss your ideas with other students. Working in groups
can be beneficial, and I encourage you to talk through ideas with other students. But outright copying
is plagiarism, and is unacceptable. Students who copy other students work, or who allow their work
to be copied, or who copy their work from other sources, such as the Internet, will receive no credit.

Grading of Programs

Each program must compile without fatal errors. A program that does not compile automatically
receives a score of 0, regardless of how close to correct it might be. The reason for this is that
a program that does not compile cannot have been tested at all. I expect your programs to be tested
thoroughly.

The program must be acceptably well indented. I need to be able to read your programs, and I will
not read a program that is extremely poorly indented. A program that is extremely poorly indented
will receive a failing grade, regardless of how well it performs the task that it is required to do.

The following are broad guidelines for grading programs that compile and that are acceptably well
indented. Many programs will not fit exactly into any of these classifications, but I will try to choose the
best fit:
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• To receive an A (90-100), a program should work on all of the test cases that I use. It should be
well indented and well commented. Comments should be clear, correct and complete. Every function
should have a clear and correct contract. The program should be broken into fairly short, well-
thought-out functions. Variable and function names should be sensible. It should follow all guidelines
and requirements that have been set for the program. It should compile without warnings.

• To receive a B (80-89), a program should work on typical test cases, though it might fail on more
esoteric cases. It should be well commented and well indented, though minor problems might be
present. It should be broken into fairly short, well-thought-out functions, with a contract for each
function. It should mostly follow the guidelines and requirements that have been set for the program.
The compiler should not report serious warnings that reflect mistakes in the program.

• To receive a C (65-79), a program should work on at least some test cases. It must be reasonably
commented and indented, though some comments might be misleading or incorrect. It should be
broken into reasonable functions. It should mostly follow the guidelines and requirements that have
been set out for the program.

If you turn in a partial program, I will grade it based on roughly what portion has been completed.
For example, if you do half of the work, and that half looks very good, you might receive a grade of
50%.

Advice for Doing Programming Assignments:

• Start early. You will hit snags, and you can count on a programming assignment taking longer than
you think it should.

• Finish early. Do not wait until the deadline to finish up.

• Test thoroughly. The most common mistake among inexperienced programmers is to assume that
their programs work after very limited testing. Try different kinds of inputs. Try unusual inputs. Be
sure that you have exercised every part of the program. I recommend that you not do tests by hand.
Instead, create a script that does a collection of tests automatically. That way, after each change, you
can run the script and see that everything is still working, or at least find out what is not working.
You can even create the test script before you write the program. Remember that fixing one thing
sometimes ruins something else that used to work, so you want to rerun tests that worked before.

• Do not give up. You are going to encounter problems. Count on it. You are not the only one who
has difficulties writing computer programs. Do not throw in the towel at the first snag. If something
is wrong, first determine what it is, then fix it. If you cannot see how to diagnose or fix the problem,
ask for help.

• Do what the assignment asks for. Do not make up your own assignment. If you decide to make
temporary modifications to aid in development, be sure that you go back and repair them before
turning in the assignment. Reread the assignment before turning in your work. Pay attention to
details.

Disabilities: East Carolina University seeks to fully comply with the Americans with Disabilities Act
(ADA). Students requesting accommodations based on a covered disability must contact the Department
for Disability Support Services, located in Slay 138, to verify the disability before any accommodations can
occur. The telephone number is 252-737-1016.
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