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	COEN 346
Operating Systems
 Course Outline - Winter 2009 


	Instructor 
	Aiman Hanna 

E-mail:  contact@AimanHanna.com
Office: EV 3-257                      Tel:  (514) 848-2424 ext 7878

	Lecture
	Wednesday 17:45 – 20:15 at H-531

	Lab Instructors & Markers
	( Please check the website for information on lab instructors/tutors/markers as well as lab/tutorials times and locations. 


Objectives

This course has two components: a theory component to teach you the concepts and principles that underlie modern operating systems, and a practice component to relate theoretical principles with operating system implementation. In the theory component, you will learn about processes and processor management, concurrency and synchronization, memory management schemes, file system and secondary storage management, security and protection, etc. The practice component will complement the theory component through programming assignments illustrating the use and implementation of these concepts. At the end of the course you should: 

· Understand fundamental operating system abstractions such as processes, threads, files, semaphores, IPC abstractions, shared memory regions, etc., 

· Understand how the operating system abstractions can be used in the development of application programs, or to build higher level abstractions, 

· Understand how the operating system abstractions can be implemented, 

· Understand the principles of concurrency and synchronization, and apply them to write correct concurrent programs/software, 

· Understand basic resource management techniques (scheduling or time management, space management) and principles and how they can be implemented. These also include issues of performance and fairness objectives, avoiding deadlocks, as well as security and protection. 

Textbook and Syllabus

The textbook for the course is: Operating Systems, 3rd edition By: Gary Nutt, published by Addison-Wesley. ISBN 0201773449 (ISBN-10: 0201773449 | ISBN-13: 9780201773446).  Second edition of this book (Operating Systems: A Modern Perspective) is also okay.
The exact syllabus for the course will depend on how quickly we can cover the introductory chapters. In general, our aim for this semester is to cover chapters 1 through 14, and parts of the following chapters. Any exclusion will be announced in class, and made available through the web page. 
Other References: 
Operating System Concepts, Seventh Edition, by: Silberschatz/Galvin/Gagne, published by John Wiley & Sons, 2004. ISBN 0-471-69466-5. (Sixth edition, ISBN 0-471-41743-2, is also okay). 

Applied Operating System Concepts, First Edition, By: Silberschatz/Galvin/Gagne - published by John Wiley & Sons, 2000. 

Background

The official pre-requisites for this course are Computer Organization and Software (COEN 311) and Data Structures (COEN 352 or COMP 352). Much of the material covered in these two courses is directly relevant for this course, and therefore it is critical that you understand and remember the knowledge that you acquired in these courses. Some of the critical concepts that you should know well to do well in this course include: 

· The hardware structure of modern computers, the role of the different parts (CPU, main memory, secondary memory, system bus, peripheral devices), the inter-connections between the different parts, and how the different parts interact to support computation, communication, and storage. 

· The binary number system, basic arithmetic and logical operations on binary numbers, and converting binary numbers to decimal and vice-versa. 

· The hardware-software interface including assembly language programming, accessing registers and main memory from software, I/O instructions, interrupts and interrupt handling, etc. 

· Common data structures such as queues, stacks, lists, prioritized lists, etc. Implementation of such data structures using arrays, dynamic arrays, and linked-lists. Evaluation of algorithmic complexity of the operations. 

The important skills needed to do well in this course include: (1) good programming skills, including the ability to understand, design, implement, and debug programs with non-obvious flow of control, (2) the ability to understand tradeoffs using a mix of qualitative and quantitative reasoning of design choices, (3) the ability to relate the theoretical material covered in class to the practical aspects of implementation, and (4) the ability to abstract the knowledge learnt and apply it to a wide-range of problems (not necessarily related to operating systems, or even computer science for that matter). 

 Workload and Grading

This is a reasonably heavy course with several new concepts, and a fair bit of programming workload. Therefore, you should be prepared to spend adequate time and effort on this course. The practice/programming component of the course will utilize C/C++ programming language as well as various Unix/Linux calls and shell programming. It is assumed that you have a reasonably solid knowledge with C/C++ from your previous courses. Introduction of Unix/Linux shell programming will be provided during the early tutorials and labs, so it is very important that you attend the tutorials/labs. 

1. Programming Assignments:  20% 

There will be few programming assignments. The exact number of these assignments will depend on their size/coverage. These assignments are designed to give you more understanding of the course material and to give you practices into aspects of operating system use, design and implementation. The compiler used for the programming assignment is C/C++ running under Unix/Linux based systems. More information on the specifics of the language (i.e. version) and the system to be used will be provided during lab times. 

2. Mid-Term Exam: 25% 

There will be one mid term exam. The date for the exam will be announced at the beginning of the term. The midterm will cover all material presented in the lectures, the textbook, and in the assignments and labs, up to and including the lecture preceding the exam. 

3. Final Exam: 55% 

The final exam will be scheduled by the University Exam's office. The exam will cover material from the whole semester, including lectures, textbook, and assignments. Passing the final exam is necessary for passing the course. 

4. Theoretical Assignments: 

There will be a total of 3 or 4 theoretical assignments. These assignments will not be marked (or only selected questions may be marked) and hence may not evaluate to any load of the course. The main purpose behind these assignments is to provide you with good preparation for the final. You are required to submit all of these assignments before the last day of classes. Although these assignments may not represent any load after all, failing to fully submit any of these assignments will cost you some marks. 
( All assignments, programming and theoretical, must be submitted electronically at the following site: https://eas.encs.concordia.ca/eas/authentication.jsp. 
Once you submit your assignment a confirmation is returned to you. You must keep this confirmation as a proof of submission.   
The grading of the course will be done based on the relative percentages assigned to the assignments and the exams. For reasons of fairness, we may choose to scale up/down the marks in a particular exam or assignment to ensure that all aspects of the course receive a fair weight. Any such "fine-tuning" will be made known to you before the final grades are assessed. Finally, there are no pre-set cutoff points for the final grades; the cutoff points will be decided based on an assessment of difficulty level, class performance, fairness, and instructor’s wisdom from teaching and grading the course in the past. That is, there is no definite rule for translation of number grades to letter grades. 

Course Structure 

Lectures

The lectures are a key component of the course, and you are advised to attend the lectures regularly and attentively. The course material is extensive and includes several difficult concepts. Accordingly, we will try to utilize the lecture time in doing things that you would not get by simply reading the book (explaining difficult concepts, giving you alternate perspectives, relating course material to other fields, giving you tools to solve problems, etc.) rather than merely repeating facts that you can simply read from the text book. It is strongly advised that you stay current in your reading of the textbook, and attend the lectures regularly. That will enhance your learning experience and prevent you from being lost in the lectures. In fact, we suggest that you casually go through the textbook sections once before the lecture. You are also strongly advised to go and read the material thoroughly after the lecture. Discussing the material with your fellow classmates, solving problems, and asking questions in the lectures are also likely to help you. 

Tutorials

Tutorials will take place every week before class. During the tutorial, your tutor will explain the Lab assignments and answer questions related to the course, and more specifically related to the programming assignments. We strongly encourage you to attend these tutorials. 

Labs

The lab hours will be announced shortly. These lab hours are designated to provide you with personalized help on questions related to the lab assignments. You can also seek the lab instructor’s help on general C/C++ as well as Linux/Unix questions. Please make the best use of these lab hours. 

Exams

We strive hard to give exams where your success does not depend on rote memorization. You will probably find it difficult to answer many of the questions if you have memorized the concepts without understanding them. Moreover, many exam questions will not only test your understanding of concepts, but also your ability to apply them to solve problems. The assignments should help you in preparing for the exams. There will be no substitution of any missing exam. 

Important Lecture Guideline

Laptops are STRICTLY PROHIBITED in classroom during the lectures. Other communications devices, such as cellular phones and text/video messaging devices are also prohibited. 
Website and other Resources

A mailing list will be established for the course. You should register to this mailing list ASAP. To register, please link to: https://mail.encs.concordia.ca:444/mailman/listinfo/coen346-w09.

The webpage for the course is: www.AimanHanna.com (then follow Concordia links). The webpage will contain announcements related to the class, pointers to documents, your theory and lab assignments, etc. 

In addition, the faculty web pages have a wealth of information pertaining to our computer systems and software, which includes simple user guides, and answers to many standard questions. You should explore these help pages. Begin your exploration from the URL: http://www.encs.concordia.ca/helpdesk/faq/faq.php
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