Course Outline

COMP 4900E for Winter 2026 
Real-time Operating Systems
Course Information
Instructor: Jun (Steed) Huang

Contact: jun.huang@carleton.ca
Classroom: Days: See brightspace

Lectures: In person

Teaching Assistants
Jay Shah
jayshah4@cmail.carleton.ca
Dev Hiteshbhai Suthar DevHiteshbhaiSuthar@cmail.carleton.ca
Course Calendar Description
This course covers the basics of Real-Time Operating Systems (RTOS). The course focuses on the primary principles of RTOS. Topics include RTOS architecture, inter process communication, determinism, real-time scheduling, interrupt latency, fast context switching, time and space partitioning in hard real-time environments.

Lectures:  1.25 hours twice a week.

Prerequisites
COMP 3000 or equivalent

Topics Covered
	Week
	Topics

	1 & 2
	· Real-time Operating Systems Overview

· Compiling and Debugging Basics (QNX Neutrino)

· RTOS Architecture

· Processes & Threads 

	3, 4, 5 & 6
	· Project requirements document and topics
· Mutual Exclusion
· Scheduling

· Time and Tick
· Inter-process communication

	 8
	· Pulses & Your Progress Talk

	 9
	· Messages & Your Progress Talk

	10 
	· Memory usage and management & Your Progress Talk

	11 & 12
	· Intro to h/w programming 

· Resource Manager & Your Progress Talk

	13
	· Multiprocessor systems & Your Progress Talk


Textbooks and Other Resources

Mandatory: Real-time Operating Systems Book 1 – The theory (Jim Cooling)

QNX Guides (8.0)
https://www.qnx.com/products/everywhere/
Optional: Hands-On RTOS with Microcontrollers: Building real-time embedded systems using FreeRTOS, STM32 MCUs, and SEGGER debug tools Paperback – (Brian Amos)

Note: You don’t need to buy textbook, I posted on the  brightspace already, but you need to have a laptop or a RCS VM account that can load QNX to do homework. Your project group also needs a typical MCU like Raspberry Pi, alternatively you may spend on virtual MCU on QNX cloud hosted by Amazon. The cost per person should be less than $50.
Assessment Scheme

	Component
	Weight
	Due Date

	Exercises
	32
	Week 3/5/6/8

	Attendance and interaction
	5
	Every week

	Group project proposal
	5
	Before week 7

	Project progress talk
	10
	After week 7

	Take home exam
	16
	Week 11

	Project report
	32
	Week 13


There will be 4 assignments, mainly run on QNX license. Total assignments will be worth 32 of your total mark. For any discrepancies or questions, first contact the TA. 

Assignments should be submitted as a typed pdf or word file along with your code. If you miss the deadline of the task, each day 15% will be deducted, until the task score hit the zero.

Office hours: See brightspace.

School of Computer Science Laptop Requirement (only applies to on-campus courses)
Every student that has been enrolled in a 1000-level (i.e., first year) course offered by the School of Computer Science after the 2020/2021 school year is required to have a laptop. This includes COMP1001, COMP1005, and COMP1006. For more information, please visit https://carleton.ca/scs/scs-laptop-requirement/ and then review the requirements at https://carleton.ca/scs/scs-laptop-requirement/laptop-specs/.

Undergraduate Academic Advisors (only for UG course) 
The Undergraduate Advisors for the School of Computer Science are available in Room 5302HP; or by email at scs.ug.advisor@cunet.carleton.ca. The undergraduate advisors can assist with information about prerequisites and preclusions, course substitutions/equivalencies, understanding your academic audit and the remaining requirements for graduation. The undergraduate advisors will also refer students to appropriate resources such as the Science Student Success Centre, Learning Support Services and Writing Tutorial Services.
Graduate Academic Advisors (only for Grad course)
The Graduate Advisors for the School of Computer Science are available in Room 5302 HP; or by email at grad.scs@carleton.ca. The graduate advisors can assist with understanding your academic audit and the remaining courses required to meet graduation requirements.
SCS Computer Laboratory 
Students taking a COMP course can access the SCS computer labs. The lab schedule and location can be found at: https://carleton.ca/scs/tech-support/computer-laboratories/. All SCS computer lab and technical support information can be found at: https://carleton.ca/scs/tech-support/. Technical support staff may be contacted in-person or virtually, see this page for details: https://carleton.ca/scs/tech-support/contact-it-support/. 
Mental Health and Wellness 
The Carleton Wellness Website is a wonderful resource link to include in the course outline for students.
Academic Accommodations and Regulations
Academic Accommodation 
Carleton is committed to providing academic accessibility for all individuals. You may need special arrangements to meet your academic obligations during the term. The accommodation request processes are outlined on the Academic Accommodations website (https://students.carleton.ca/course-outline/). 
Chat GPT/Generative AI Usage  
Documenting use of AI: It is necessary to document your use of AI in this course, using the following guidelines:

· Provide a detailed description of AI usage and proper citation (e.g. “AI-assisted data analysis performed using Excel’s Ideas tool/Python with AI-driven libraries”)

· Ensure critical thinking and personal insight are evident in all submitted work

· AI-generated content should not replace core analysis or primary arguments
As our understanding of the uses of AI and its relationship to student work and academic Integrity continue to evolve, students are encouraged to discuss their use of AI in any circumstance not described here with the course instructor or TAs to ensure it supports the learning goals for the course. 
Academic Integrity
Students are expected to uphold the values of academic Integrity, which include fairness, honesty, trust, and responsibility. Examples of actions that compromise these values include but are not limited to plagiarism, accessing unauthorized sites for assignments or tests, unauthorized collaboration on assignments or exams, and using artificial intelligence tools such as ChatGPT when your assessment instructions say it is not permitted.
Misconduct in scholarly activity will not be tolerated and will result in consequences as outlined in Carleton University’s Academic Integrity Policy. A list of standard sanctions in the Faculty of Science can be found here. 

Additional details about this process can be found on the Faculty of Science Academic Integrity website.  

Students are expected to familiarize themselves with and abide by Carleton University’s Academic Integrity Policy.
Student Rights & Responsibilities
Students are expected to act responsibly and engage respectfully with other students and members of the Carleton and the broader community. See the 7 Rights and Responsibilities Policy for details regarding the expectations of non-academic behaviour of students. Those who participate with another student in the commission of an infraction of this Policy will also be held liable for their actions.
Student Concerns
If you have any concerns regarding this course, your first point of contact is me. Please email me or visit during my student hours, and I will do my best to address your concerns. If I cannot resolve the issue, the next point of contact is the School of Computer Science at studentconcerns@scs.carleton.ca. If the concern remains unresolved, the final point of contact is the Office of the Dean of Science at ODScience@carleton.ca. Please follow this order of contact.
Note: You can also bring your concerns to Ombuds services.
