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COP 4610
Operating Systems Principles


Course Prerequisites
Course prerequisites, if any, are listed below. Prerequisites: COP 4338 AND CDA 3102 

Course Time Zone | Eastern Time (ET). Course due dates are according to this time zone.


Official Catalog Course Description
This course aligns with the state-mandated course description and student learning outcomes specified below.
Operating systems design principles and implementation techniques. Address spaces, system call interface, process/threads, inter-process communication, deadlock, scheduling, memory, virtual memory, I/O, file systems. Prerequisites: COP 4338 AND CDA 3102

Student Learning Outcomes/Objectives

1. Analyze operating system architecture, kernel structures, and design principles to evaluate their effectiveness in managing resources.

2. Develop applications using process and thread management, including POSIX signal handling, for concurrent application design.

3. Develop applications using various inter-process communication (IPC) mechanisms—FIFO, pipes, message passing, shared memory, and sockets—and evaluate their trade-offs in concurrent systems.

4. Apply synchronization primitives (mutexes, semaphores) to solve concurrency problems such as Producer-Consumer, Readers-Writers, and Dining Philosophers.

5. Analyze deadlock handling strategies—detection, prevention, avoidance, and recovery—and develop an application to mimic Banker's Algorithm.

7. Compare memory management techniques—contiguous allocation, paging, demand paging—for efficient virtual memory design.

6. Solve and compare performance metrics for CPU scheduling algorithms

8. Analyze page replacement algorithms and evaluate how anti-thrashing techniques (Working Set Model, Page Fault Frequency) address performance degradation.

9. Evaluate file access methods, directory structures, and various operating system security and protection mechanisms.

Textbook and Course Materials

Operating Systems Concepts Required/Recommended: Required Authors: Silberschatz, Abraham Publisher: WILEY CONS Publication Date: 2018
Copyright Date: 2018
ISBN 10: NA
ISBN 13: 9781119320913
Notes: Ebook
Chapters/Pages: Please refer to the "Textbook Chapters to Read" link in the course page

Panther Book Pack

Get all required course materials for $20.50 per undergrad credit hour through Panther Book Pack. Youʼll be charged automatically unless you opt out within 3 days after the add/drop deadline.
For more details, to compare costs, and to learn how to access your course materials, visit the Panther Book Pack information page on FIU OneStop.

Expectations of this Course
This is a fully online course, with all topics delivered through video tutorials, instructional materials, and online discussions.
To succeed, you must be:

[image: ] 🗓 Organized and punctual
[image: ] ⏳ Good at time management
[image: ] 📚 Committed to self-study

Remember: Don't hesitate to reach out to the instructor for help, questions, or concerns at any time during the course.
This course will use the C programming language with the GCC compiler on a Linux platform (Ubuntu 24.04 LTS or later). The following tools are mandatory for this course:

[image: ]	gcc

[image: ]	gdb (macOS users can use `lldb`)

[image: ]	make

[image: ]	valgrind (macOS users can use `leaks`)

All programming assignments must be developed, implemented, and thoroughly tested on the course-dedicated Ocelot server ( ocelot-bbhatkal.aul.fiu.edu ) prior to submission. The Ocelot server has all the essential tools pre-installed for this course. All instructional examples and practice code provided by the instructor are developed and verified in this setup. The identical environment will be used for grading all programming assignments to ensure consistency and fairness in evaluation.
Please note that macOS and Windows operating systems do not fully support the required tools. Students are therefore strongly advised to configure a Linux environment—preferably Ubuntu 24.0 LTS or later—on their personal computers with the above tools installed.

Alternatively, students may use the dedicated Ocelot School Server, which is pre-configured with Ubuntu 24.04 LTS and all required tools for this course. The server can be accessed at:

ocelot-bbhatkal.aul.fiu.edu

Instructions and a demonstration video for setting up your login and accessing the Ocelot server are available on the course Canvas page.

Make-Up Policy

By default, no make-up assessments will be offered after the due date.

[image: ] If you miss any assessment for a reason covered under FIU policy, a make-up assessment may be provided upon submission of all required documentation, at the instructor's discretion.
[image: ] If you have valid accommodation letters, please notify the instructor as early as possible, so necessary arrangements can be made.

Student Expectations

Students must attend all lectures, actively participate, and take notes. Success requires regular review of the textbook and instructor resources, active engagement, consistent practice, and independent study are essential. Self-motivation, consistent self-study, and effective time management are essential for success. Students must:

[image: ] Review the course syllabus and "Student Resources" module in Canvas
[image: ] Complete the Practice Quiz to verify technical compatibility before the first class
[image: ] Check the course calendar and weekly outlines regularly
[image: ] Actively engage with the instructor and peers in person and through Canvas
[image: ] Log in to Canvas at least three times per week
[image: ] Respond to instructor emails within 48 hours

[image: ] Submit all assessments by their deadlines
[image: ] Refrain from posting or sharing illegal or unauthorized materials (e.g., pirated textbooks or software). Violations will be referred to the Vice President of Student Affairs

Instructor Commitments

The instructor will:

[image: ] Respond to student emails within 48 hours (excluding weekends and holidays)
[image: ] Grade and return assessments before the next assessment is published

Assignments & Assessments Assessment Format
This course includes the following assessments. Make-up submissions will not be permitted unless approved by the instructor in advance.

[image: ] Module Quizzes:
These quizzes will be released at the end of each module and must be completed and submitted via Canvas by the specified deadline using the LockDown Browser.
[image: ] Programming Assignments:
All programming assignments must be written in C using the GCC compiler on a Linux platform and submitted via Canvas. Out of all programming assignments conducted during the semester, the lowest score will be dropped from the final grade calculation. This policy is intended to accommodate unexpected circumstances
[image: ] Exams:
The exams will be administered using Honorlock and will be available within a 24-

hour window. Students may take the exam at any time during that window, for the allotted exam duration, at their convenience.

Programming Assignment Group Policy (optional)
Students may work alone or in small groups on programming assignments, with specific expectations:

[image: ] Each group may include up to THREE STUDENTS. Only one submission per group is allowed. If multiple team members submit individually, the assignment will be considered void! However, each group may make unlimited submissions before the due date.
[image: ] All team members must be from your hybrid section only.
[image: ] You may choose different partners for each assignment or work alone.
[image: ] Each submission must include a README.txt file clearly listing all group members.

Programming Assignment Submission Instructions

To ensure consistency and fairness, please follow these guidelines when submitting programming assignments:

[image: ] Submission Format:
Submit all assignments as a single compressed (zipped) folder via Canvas, as detailed in the assignment specifications.
[image: ] Submission Policy:
Submissions via email or any method other than Canvas will not be accepted or graded.
[image: ] Development and Testing Requirements:
All code must be:
· Written and tested using the GCC compiler on a Linux platform

· Thoroughly debugged
· Verified for correctness on the Ocelot server ( ocelot-bbhatkal.aul.fiu.edu) prior to submission
[image: ] For Windows Users:
Windows users are required to use the Windows Subsystem for Linux (WSL) to install Ubuntu 24.0 LTS or later distribution for development.


Assessments - Late Submission Policy

Late submissions for applicable assessments are allowed within a grace window but will incur the following penalties:

[image: ] A 10% penalty per day will be applied from the Due Date to the Until Date (as shown in Canvas).
[image: ] Submissions after the Until Date will not be accepted or graded.

Example:
If an assignment is due on January 1st and accepted until January 4th:

[image: ] A submission on January 4th will receive a 30% penalty (10% per late day)
[image: ] A perfect score of 100% would be recorded as 70% Tip: Submit early to avoid last-minute issues and penalties.
Academic Integrity

All work must be your own or that of your group. Violations of academic integrity will be taken seriously.

[image: ] Do not share your work or ask to see someone else’s.
[image: ] Do not copy from peers, online sources, or any unauthorized material.

[image: ] Submitting work that is not your own is considered cheating and will be addressed according to university policy.

Assessment Turnaround Time

You can expect graded assessments to be returned before the next assessment is released, allowing time for feedback and improvement.

Grading

Your final grade will be calculated based solely on the average of your course assessmen following Course Grades Distribution Table. Requests to adjust grades—such as addin higher letter grade for purposes like GPA improvement, scholarship maintenance, or eligi accommodated. If your grade is important to you, it is essential to engage with the cou assessments proactively rather than waiting until the end of the term. Any requests to dev outlined in this syllabus will not be considered.
Course Grade Distribution:

	
COURSE ASSESSMENT
	
NUMBER OF ITEMS
	
GRADE PERCENTAGE 

	Module Quizzes
	5
	10%

	Programming Assignments
	10
	15%

	Exam - 1
	1
	25%

	Exam - 2
	1
	25%

	Exam - 3
	1
	25%



Letter Grade Distribution:

	Letter
	From
	To

	A
	95
	100

	A-
	< 95
	90



	B+
	< 90
	87

	B
	< 87
	83

	B-
	< 83
	80

	C+
	< 80
	77

	C
	< 77
	70

	D
	< 70
	60

	F
	< 60
	0






Proctored Exams
All three exams will be proctored and administered online using Honorlock

Please visit our Student Proctored Exam Instructions webpage for important information concerning proctored exams, proctoring centers, and important forms.

Schedule of Topics
*** The weekly schedule may change depending on the pace and needs of the class. Students are expected to stay current by referring to relevant sections of the textbook, instructor notes, practice code examples, and any other resources of their choice to ensure complete coverage of all topics listed in the schedule.

	WEEK
	OBJECTIVES & TASK
	

	Please refer to the table titled Textbook Chapters to Read on the course Canvas for the chapters assigned to each Selected Topic.
Please read only these topics and skip the others.

	Module 1: Operating System Overview
	Textbook Chapters

	Week-1
	Programming Assignment-1
	Chapter-1



	(Jan 5 – Jan 11)
	
	Introduction (1.1 – 1.10)

	
Week- 2
(Jan 12 – Jan 18)
	
Programming Assignment-2 Module-1 Quiz
	Chapter-2
Operating-System Structures (2.1 – 2.7, 2.8.1-2.8.4, 2.9)

	Module 2: Process, IPC, Threads & Concurrency

	Week-3
(Jan 19 – Jan 25)
	
Programming Assignment-3
	Chapter-3
Processes (3.1 – 3.3)

	
Week-4 (Jan 26 – Feb 1)
	
	Chapter-3
Processes (3.4 – 3.6, 3.7.1, 3.7.4,
3.8.1)

	
Week-5 (Feb 2 – Feb 8)
	

Programming Assignment-4
	Chapter-4 Threads & Concurrency
(4.1 –4.3)

	
Week-6 (Feb 9 – Feb 15)
	


Module-2 Quiz
	Chapter-4 Threads & Concurrency
(4.4.1, 4.6)

	ZOOM Review for Exam-1, addressing any questions or concerns
Scheduled for Monday, Feb 16, 6:00–8:00 PM

	

	EXAM-1 is scheduled for Wednesday, Feb 18, and will cover contents from Modules 1 and 2

	Module 3: CPU Scheduling

	
Week-7 (Feb 16 – Feb 22)
	

Programming Assignment-5
	Chapter-5 CPU Scheduling
(5.1 – 5.3.3)

	Week-8 (Feb 23 – Mar 01)
Spring Break (No Classes)

	Week-9 (Mar 2 – Mar 8)
	
Programming Assignment-6 Module-3 Quiz
	Chapter-5 CPU Scheduling
(5.3.4 – 5.4)

	Module 4: Process Synchronization & Deadlock Management

	Week-10
	
	Chapter-6



	(Mar 9 – Mar 15)
	
	Synchronization Tools
(6.1 – 6.5, 6.6.1, 6.8)

	Week-11 (Mar 16 – Mar
22)
	

Programming Assignment-7
	Chapter-7 Synchronization Examples
(7.1 – 7.1.3, 7.3.1-7.3.2)

	Week-12 (Mar 23 – Mar
29)
	
Programming Assignment-8 Module-4 Quiz
	Chapter-8 Deadlocks
(8.1 – 8.8)

	EXAM-2 is scheduled for Wednesday, Apr 1, and will cover contents from Modules 3 and 4

	Module 5: Memory Management

	
Week-13 (Mar 30 – Apr 05)
	
	Chapter-9 Main Memory
(9.1 – 9.3, 9.5)

	
Week-14 (Apr 6 – Apr 12)
	

Programming Assignment-9
	Chapter-10 Virtual Memory
(10.1 – 10.4.2, 10.4.5.2)

	
Week-15 (Apr 6 – Apr 12)
	Programming Assignment-10
Module-5 Quiz
	Chapter-10 Virtual Memory
(10.4.3 – 10.4.4, 10.6)

	Module 6: I/O Systems, File Systems, Security & Protection

	Week-16 (Apr 13 – Apr 19)
	Module-6 Quiz
	Chapter-12 I/O Systems
(12.1 – 12.3, 12.6)

Chapter-13
File-system Interface (13.1 – 13.4)

Chapter-16 Security
(16.1 – 16.3, 16.5)



	
	
	Chapter-17 Protection
(17.1 – 17.3, 17.5)

	EXAM-3 TBA
and will cover contents from Modules 5 and 6



Policies
As a member of the FIU community, you are expected to be knowledgeable about the behavioral expectations set forth in the FIU Student Conduct and Honor Code.
In addition, the FIU Policies and Procedures Library website serves as the official repository for university-wide policies and procedures.

Course Communication
Communication in this course will take place via the Canvas Inbox. Check out the Canvas Conversations Tutorial or Canvas Guide to learn how to communicate with your instructor and peers using Announcements, Discussions, and the Inbox. The instructor will aim to respond to all relevant email correspondence within 48 hours.
If you experience any technical issues during this course, please reach out to Student Support Services/IT as your first point of contact. They are better equipped than the instructor to assist you with resolving any technical difficulties related to the course.

Zoom Video Conference
While this is primarily an in-person course, the instructor may schedule Zoom meetings if necessary. Zoom meetings can be accessed via the Zoom link in the course navigation menu. Once you click on the Zoom link, it will route you to join the meeting for the respective class session. You will also be able to view upcoming meetings, previous meetings that you have already joined, and meeting recordings. Before joining an actual class session:

[image: ] Refer to the Zoom Student Tutorials to learn about the tool, how to access your meeting room, and share your screen.
[image: ] Access the Zoom Test Meeting Room to test out the software before joining an actual session.

Technical Requirements and Skills
One of the greatest barriers to student success is a lack of basic computer literacy. By computer literacy, we mean being able to manage and organize computer files efficiently and learning to use your computer's operating system and software quickly and easily.
Privacy Policy Statements for some of our Partners and Vendors

[image: ] Canvas
[image: ] Microsoft
[image: ] Adobe
[image: ] YouTube
[image: ] LinkedIn
[image: ] ProctorU
[image: ] HonorLock
[image: ] Turnitin
[image: ] OpenStax
[image: ] Zoom
[image: ] Respondus LockDown Browser

Accessibility and Accommodation
The Disability Resource Center collaborates with students, faculty, staff, and community members to create diverse learning environments that are usable, equitable, inclusive,

and sustainable. The DRC provides FIU students with disabilities the necessary support to successfully complete their education and participate in activities available to all students. If you have a diagnosed disability and plan to utilize academic accommodations, please contact the Center at 305-348-3532 or visit them at the Graham Center GC 190.
For additional assistance please contact FIU's Disability Resource Center. Web Accessibility Statements for Partners and Vendors
[image: ] Canvas
[image: ] Microsoft
[image: ] Adobe
[image: ] YouTube
[image: ] LinkedIn
[image: ] ProctorU
[image: ] HonorLock
[image: ] Turnitin
[image: ] OpenStax
[image: ] Zoom
[image: ] Respondus LockDown Browser

Please visit accessibility.fiu.edu for additional information about accessibility at FIU.

Academic Integrity
Florida International University is a community dedicated to generating and imparting knowledge through excellent teaching and research, the rigorous and respectful exchange of ideas, and community service. All students should respect the right of others to have an equitable opportunity to learn and honestly demonstrate the quality of their learning. Therefore, all students are expected to adhere to a standard of academic conduct, which demonstrates respect for themselves, their fellow students, and the

University's educational mission. All students are deemed by the University to understand that if they are found responsible for academic misconduct, they will be subject to the Academic Misconduct procedures and sanctions, as outlined in the Student Conduct and Honor Code.
Academic Misconduct includes:

Cheating

[image: ] The unauthorized use of any materials, information, study aids, or assistance from another person on any academic assignment or exercise unless explicitly authorized by the course Instructor;
[image: ] Assisting another student in the unauthorized use of any materials, information, or study aids, unless explicitly authorized by the Instructor; and
[image: ] Having a substitute complete any academic assignment or completing an academic assignment for someone else, either paid or unpaid;
Plagiarism

[image: ] The deliberate use and appropriation of another work without any indication of the source and the representation of such work as the Student's own.
[image: ] Assisting another student in the deliberate use and appropriation of another’s work without any indication of the source and the representation of such work as the student’s own.
Learn more about Student Conduct and Academic Integrity.

Copyright
The following conduct is prohibited by the Student Conduct and Honor Code. A lack of familiarity with University policy is not a defense to a violation of this Code. Unless specifically noted, the intent is not a required element to establish a policy violation. The following conduct violation or any attempt to violate the Code will be used in charging all Students or Student Organizations;

Section 5 | Conduct Violations - g. Computer Misuse

vii. Unauthorized distribution or downloading of copyrighted materials, including but not limited to, unauthorized peer-to-peer file sharing. This is a violation whether the user is using their own personal computer or the University’s information technology system for unauthorized distributions.
Copyright Statement: The materials and content in this course are provided solely for student use during the course. Course materials may not be shared outside of the course or with any third party without the explicit permission of the instructor or content publisher. Visit FIU Library’s Copy right Lib Guide to learn more about copyright law and restrictions.
Additional Resources:

[image: ] Student Conduct and Honor Code
[image: ] Digital Millennium Copy right Act Policy
[image: ] FIU - Copy right Guidance for Students
[image: ] FIU Library’s Copy right Lib Guide

Policies & Resources
As a member of the FIU community, you are expected to be knowledgeable about the behavioral expectations set forth in the FIU Student Conduct and Honor Code.
In addition, the FIU Policies and Procedures Library website serves as the official repository for university-wide policies and procedures.

Nondiscrimination Statement
The Office of Civil Rights Compliance and Accessibility (CRCA) is responsible for ensuring that FIU maintains a workplace and learning environment free from discrimination, where current and prospective faculty, staff, and students are treated equitably. If any student, employee, or applicant has a sincere and reasonable belief that

they have been discriminated against or harassed based on age, color, disability, marital status, ethnic or national origin, race, religion, retaliation, sex, or any other protected category, they can report their concerns to the CRCA team through report.fiu.edu.

Discussion Forums
Students may create their Discussion Forums and join those created by other students course’s Canvas page. Please be mindful that your discussion forum postings are like seen by all members enrolled in the course. Care should be taken when deciding what Please note that every posting in the discussion forum will be carefully monitored violations of the following guidelines:

1. Discussions must be limited to the context of the course and its outcomes.
2. Discussing the solution to any assignments in the forum is a violation of the academic integrity policy.
3. The use of foul, unprofessional, provocative, or derogatory language in the forum is unacceptable and will be dealt with seriously per university guidelines.

Panthers Care & Counseling and Psychological Services (CAPS)

If you are looking for help for yourself or a fellow classmate, Panthers Care encourages you to express any concerns you may come across as it relates to any personal behavior concerns or worries you have, for the classmate’s well-being or yours; you are encouraged to share your concerns with FIU’s Panthers Care website.
Counseling and Psychological Services (CAPS) offers free and confidential help for anxiety, depression, stress, and other concerns that life brings. Professional counselors are available for same-day appointments. Don’t wait to call (305) 348-2277 to set up a time to talk or visit the online self-help portal.
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