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College of Computer Information Technology

CSC 301 Introduction to Operating Systems

	Instructor
	Dr. Talal Ashraf Butt 

	Room No.
	Block 6 Floor 1 – 37

	Office Hours
	9:30 am – 5:30 pm (Sun, Tue, Thur), 12:30 pm – 8:30 pm (Mon, Wed)

	Email
	talal.ashraf@aue.ae

	Telephone
	04-449-9509



	Lab Instructor
	Mr. Rajendran Thunoli

	Room No.
	Block 6 Floor 1 – 30

	Office Hours
	9 am – 5 pm

	Email
	rajendran.thunoli@aue.ae

	Telephone
	04-449-9515



	Course Basics

	Credit Hours
	3 

	Lectures per week
	Number of Lectures
	2
	Duration
	3 Hours

	Labs per week
	Number of Labs
	1
	Duration
	1 Hour

	Type of Course
	CS: Core 

	Open for Student Category
	CS 3rd year students

	Pre-requisite
	CSC 210

	Co-requisite
	NA



	Course Description

	This course covers the essential operating system concepts. The students will be provided an introduction to operating systems including a brief history of development through the years and the five managements under each operating system. The course will also cover the topics including processes and threads in context of resource management, memory management and related schemes, CPU scheduling algorithms and file systems. Several alternative algorithms related to page replacement policies and CPU scheduling are discussed along with understanding their advantages and disadvantages.  The role of the device manager will be emphasized in the context of resource sharing. Other topics such as concurrent processes and synchronization, deadlocks and security are also presented briefly. Furthermore, the students will get hands-on practical labs on modern Operating Systems including Linux and Windows. The advanced labs will introduce the practice of a scripting language to understand the various topics presented through the course outline.



	Course Learning Outcomes

	Upon completion of this course, students will be able to:

	1. Describe the vital role of modern operating systems and its management units.

	2. Identify different algorithms related to memory management.

	3. Describe the alternative CPU scheduling schemes, and their applications. 

	4. Explain the role of resource management and related issues in operating systems.

	5. Write scripts to use and analyze different components of modern operating systems. 





	Relation to CS- Network Security and Digital Forensics Program Outcomes 

	CLOs 
	Related PLOs 
	Levels of Learning 

	CLO1: Describe the vital role of modern operating systems and its management units.
	PLO2: Design, implement, and evaluate a computing-based solution to meet a given set of computing requirements in the context of the program’s discipline.
	Low

	CLO2: Identify different algorithms related to memory management.
	PLO1: Analyze a complex computing problem and to apply principles of computing and other relevant disciplines to identify solutions.
	Medium

	CLO3: Describe the alternative CPU scheduling schemes, and their applications. 
	PLO1: Analyze a complex computing problem and to apply principles of computing and other relevant disciplines to identify solutions.
	Medium

	CLO4: Explain the role of resource management and related issues in operating systems.
	PLO2: Design, implement, and evaluate a computing-based solution to meet a given set of computing requirements in the context of the program’s discipline.
	High

	CLO5: Write scripts to use and analyze different components of modern operating systems. 
	PLO 6: Apply computer science theory and software development fundamentals to produce computing-based solutions.
	High





	Course Outline

	Week 
	Topic 
	Readings
	CLO 
	H/M/L
	Assessment Methods

	01 
	An Introduction to Operating System and its role as a resource manager
	Chapter 1
	1 
	L
	

	02-03
	History of Computer Hardware evolution with emphasis on the role of the Hardware Memory Management
	Chapter 1
	1, 2 
	M
	

	04-05
	Memory Management - A Memory Abstraction: Address Space, Swapping, Fragmentation, Virtual Memory Management, Paging, Page Replacement Algorithms, Segmentation.
	Chapter 3
	2
	M
	Assignment -1

	06-07 
	Processor Management: Scheduling requirements of different Systems including Batch Systems, Interactive Systems, and Real-Time Systems, Introduction to various Preemptive and Non-Preemptive CPU Scheduling Algorithms
	Chapter 2
	3
	H
	Quiz-1

	08 
	Review and Midterm
	
	1, 2, 3
	
	Midterm Exam

	09 
	Resource Management and Deadlocks – Conditions for a deadlock to occur, Schemes to deal with a deadlock including Deadlock Detection and Recovery with modeling, Deadlock Prevention Schemes, Deadlock Avoidance Schemes such as Banker's Algorithm
	Chapter 6
	4
	M
	

	10-11
	Process management – Inter Process Communication (IPC), Different problems while sharing resources such as Race Conditions and identification of Critical Regions, Solutions to resource sharing problems such as Lock Variables, Semaphores
	Chapter 2
	4, 5
	H
	Assignment-2, Quiz-2


	12-13
	Identification of IPC Problems such as Readers and Writers, and Producer and Consumer, and their solutions
	Chapter 2
	4, 5
	H
	Group Project

	14
	File System Management Disk Scheduling Algorithms such as FIFO, Elevator, SSF and Scan, Interleaving, and Security
	Chapter 4
	4, 5
	M
	

	15
	Final Exam

	Revision
	3, 4, 5
	
	Final Exam
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	Educational Resources

	Textbook
	Modern Operating Systems 4th Edition, by Andrew S. Tanenbaum and Herbert Bos, ISBN-10: 1292061421, ISBN-13: 978-1292061429, Pearson Education, 2015 

	References
	1. Operating Systems: Internals and Design Principles, 8th Edition, by William Stallings, , ISBN 10: 1292061359, ISBN 13: 9781292061351, Pearson, 2014
2. Operating System Concepts, 9th International student edition, by Abraham Silberschatz, Peter B. Galvin, Greg Gagne, ISBN-10: 1118093755, ISBN-13: 978-1118093757, John Wiley & Sons, 2013
3. Linux for Beginners: An Introduction to the Linux Operating System and Command Line by Jason Cannon, ISBN-10: 1496145097, ISBN-13: 978-1496145093, CreateSpace Independent Publishing Platform, 2014

	Websites
	i.	Operating Systems: Three Easy Pieces (free ebook): http://pages.cs.wisc.edu/~remzi/OSTEP/
ii.	Nachos References:  The Nachos Instructional Operating System, 
iii.	Wayne Christopher, Steven Proctor, Tom Anderson, UC Berkeley
"A Road Map Through Nachos", Thomas Narten, Duke University

iv.	Nachos Home Page, UC Berkeley

	Other Resources
	https://www.ubuntu.com
https://sdf.org
https://www.debian.org/



	Assessment Plan

	Assessment
	Format
	Weight
	Due By
	CLOs

	Quiz 1
	Closed Book
	5 %
	Week 4
	1, 2

	Assignment 1
	Outside Class
	10 %
	Week 5
	1, 2

	Midterm Exam
	Closed Book
	20 %
	Week 8
	2, 3, 4

	Quiz 2
	Closed Book
	5 %
	Week 10
	3, 4

	Assignment 2
	Outside Class
	10 %
	Week 11
	5

	Group Project
	Outside Class
	20 %
	Week 13
	1, 2, 3, 4

	Final Exam
	Closed Book
	30 %
	Week 15
	3, 4, 5

	Total
	
	100 %
	
	



	Grading Scale

	Grade
	Percentage
	Grade Points
	Meaning of Grade

	A
	90.00 –100
	4.00
	Excellent 

	B+
	85.00-89.99
	3.5
	Very Good

	B
	80.00-84.99
	3.00
	Very Good

	C+
	75.00 -79.99
	2.5
	Good

	C
	70.00-74.99
	2.00
	Good

	D+
	65.00-69.99
	1.50
	Satisfactory

	D
	60.00-64.99
	1.00
	Pass

	F
	Less than 60
	0.00
	Fail

	IP
	
	0.0
	The course is still in progress

	I
	
	0.0
	Assigned for incomplete course



Teaching Methods
This course incorporates lecture notes, handouts, online instructions, discussions, student participation, individual and group projects and presentations, guest speaker talks and field visits where applicable. Students are required to study the course material given by the instructor to be ready for the lectures and to improve knowledge, skills and competence. Assessments will be related to the course content to prepare students to adapt to most recent improvements and state-of-the-art technologies in the specific course.

A – Attendance. 
An attendance sheet will be personally signed by the participant at the beginning of the course. Participants are expected to attend all scheduled classes, including make-up classes. In case of an absence, it is the participant’s responsibility to stay up to date on work, class timing, and locations of class activities. Participants are expected to inquire about assignments that they might have missed, and to turn the work in. Participants should contact a classmate after an absence to get a copy of lecture notes and handouts.
 
B – Announcement 
Changes to dates, times of exams etc., will be announced in class and/or posted on Akademia. It is your responsibility to make sure that you learn of any such changes which might have been made in a class that you missed.

C – Exams
Exams will be given during regular class periods and will cover material from the lectures, the textbook or guest speakers’ lectures. 

D- Missing an exam
If a participant has a legitimate excuse for missing an exam, he/she must notify the instructor and/or the program director in advance. 
Missing an exam without a valid excuse (see the director of the program) will result in a fail mark for that exam.

E- Plagiarism Policy:
Types of academic plagiarism:
1. Purchasing an assignment from a term paper service, and submitting it as your own.
2. Copying someone else’s work or ideas and submitting it as your own without acknowledging the source.
3. Allowing other students(s) in your class to copy your work and submit their own.
4. Paraphrasing or rephrasing someone else’s work without proper in-text citation and references.
5. Translating the work from one language to another without proper in-text citation and references.
6. Working as a group effort without previous written faculty agreement.
7. Provide a fake bibliographical information source in the assignment.
8. Sharing your own assignment with your classmate.

 Violation of plagiarism
When a violation of plagiarism policy has been detected, the following actions should be initiated: 

1. The Instructor and the Program Director decide on the plagiarism handling based on:
a. The available evidence, if both entities agree that no charges should be made, the case will be closed. However, the student will remain under observation for any other act of plagiarism in any course.
b. Based on the available evidence, if both entities agreed on making charges, the matter will advance to step (2).
c. In case of disagreement among the Instructor and Program Director, the case will be escalated to the Dean/Associate Dean of the college, who will decide whether to continue according to the previous decisions.
2. The charges will be informed to the concerned student in writing, and a chance will be provided for the student to meet with his Instructor, and Program Director to submit a written explanation. 
a. If the student submits the report (written explanation), the matter will advance to step (3) below.
b. If the student decides not to submit the written explanation, the matter will advance to step (4) below.
3. Concerned Instructor and Program Director will review the student written report and will make an initial decision.
a. If both the entities agree to the innocence of the student, the case will be managed based on step (1) (a) above.
b. If both entities found the student to be guilty, the case should be progress to step (4) below.
c. In case of disagreement among the professor and the Program Director, the case will be forwarded to the Dean/Associate Dean of the college who will choose whether to continue according to (a) or (b) above.
4. In case of student found guilty. The decision will be taken by the Dean/Associate Dean based on previous documented evidence (if any).
a. If the preceding case has documented evidence, the case must be progressed for punitive action by the University Disciplinary Committee.
b. If no preceding evidence is found, the case will advance to step (5).
5. If there is no preceding case found against the student, then the choice is given to either accept or move the case forward to the University Disciplinary Committee. The maximum consequence, which can be imposed upon the student is to withdraw from the course. However, if instructor or Program Director thinks that heavy penalties should be imposed, they send their recommendations to the University Disciplinary Committee.
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