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COT 4431
Applied Parallel Computing

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

Course Prerequisites
Course prerequisites, if any, are listed below.

Prerequisite: (COP 3530 or COP 3538) and (CDA 3102 or EEL 4709C)

Course Description and Purpose
This course teaches advance undergrad and graduate students to solve problems from scientific, social and financial domains using parallel computing principles and techniques.
Most positions in industry as well as national labs require solid background of high-performance, and parallel computing (including NVIDIA, Amazon, Intel, Google, and Microsoft) as a complement to data science and machine-learning knowledge. This course teaches both graduate and advanced undergraduate students how use parallel computers both efficiently and productively. The second goal is increasingly important since essentially all computers are (becoming) parallel, from supercomputers to laptops and all scientific and societal problem require processing of large data sets. We emphasize commonly used patterns that appear in essentially all programs that need to run fast including in machine-learning and artificial intelligence models. These patterns include both common computations (e.g. linear algebra, graph algorithms, structured grids,) and ways to easily compose these into larger programs. We show how to recognize these patterns in a variety of practical problems, efficient (sometimes optimal) algorithms for implementing them, how to find existing efficient implementations of these patterns when available, and how to compose these patterns into larger applications using distributed-memory architectures, many cores. Prerequisite: (COP 3530 or COP 3538) and (CDA 3102 or EEL 4709C)



Textbook and Course Materials

Required: None


Panther Book Pack

The Panther Book Pack rental program provides your required print and digital course materials at a flat rate of $20 per undergraduate credit hour. When you registered for your classes this session, you were notified via email of the required course materials that are included in the Panther Book Pack.
Make sure to review the pricing for all materials across your classes this semester and compare the cost to the Panther Book Pack flat rate. If the Panther Book Pack is not your best option, you may opt out up to three days after the add/drop deadline. The deadline to opt back into the Panther Book Pack is also three days after the add/drop deadline.
If you do not opt out of the Panther Book Pack rental program, you will be charged $20 per undergraduate credit hour for which you are registered and the course materials will be reserved in your name. For more details and to learn how to access your course materials, visit onestop.fiu.edu/bookpack.

Other Course Materials and Open Educational Resources (OER)
Recommended Text Books and Course Materials (none is required)

Title: Introduction to Parallel Computing 2nd Edition
Authors: Ananth Grama, Anshul Gupta, George Karypis, Vipin Kumar Publisher: Addison-Wesley
Publication date: February 4, 2003
ISBN-10: 0201648652
ISBN-13: 978-0201648652

Title: Petascale Computing Authors: David A. Bader
Publisher: Chapman and Hall/CRC, Dec-2007 Publish Date: Dec-2007
ISBN 10: 1584889098
ISBN 13: 9781584889090

Title: Big Data
Authors: Kuan-Ching Li, Hai Jiang, Laurence T. Yang, Alfredo Cuzzocrea Publisher: Chapman and Hall/CRC, Feb-2015
Publish Date: Feb-2015 ISBN 10: 1482240556
ISBN 13: 9781482240559


Title: Multicore Computing
Authors: Sanguthevar Rajasekaran, Lance Fiondella, Mohamed Ahmed, Reda A. Ammar Publisher: CRC Press, Dec-2013
Publish Date: Dec-2013 ISBN 10: 9781439854341
ISBN 13: 1439854343




Student Learning Outcomes/Objectives
Student learning outcomes allow faculty to assess the level of proficiency in content knowledge and skills that their students acquire in a course.
If the objective meets a special designation, you will see the code after the objective: University Core Curriculum: UCC
Gordon Rule Writing: GRW Global Learning: GL
Civic Literacy: CL

· Describe a selection of concepts, algorithms, and models used in parallel computing for solving complex real-world problems.

· Identify a class of parallel computing techniques and algorithms that might be applied to a specific task for a given parallel architecture

· Explain the basic understanding of sources of parallelism and locality and how to identify enough parallelism and reduction in data movement costs for given parallel architectures

· Identify, understand, and apply the concept of programming "patterns" and how to identify the “7 basic dwarfs” of high-performance computing and how these dwarfs can be parallelized for big data problems in manufacturing, medicine, scientific and financial domains

· Identify and explain the metrics for measuring performance and be able to identify bottlenecks in parallel algorithms and architectures and be able to describe dynamic and static load balancing techniques for a given architecture.
Expectations of this Course
This is an online course, which means most (if not all) of the course work will be conducted online. Expectations for performance in an online course are the same as a traditional course. In fact, online courses require a degree of self-motivation, self-discipline, and technology skills which can make these courses more demanding for some students.

Students are expected to:

· Review the how to get started information located in the course content
· Introduce yourself to the class during the first week by posting a self-introduction in the appropriate discussion forum and an appropriate photo
· Take the practice quiz to ensure that your computer is compatible with Canvas
· Interact online with instructor/s and peers
· Review and follow the course calendar
· Log in to the course 4 times per week
· Respond to discussion board postings within 2 business days
· Respond to emails/messages within 2 business days
· Submit assignments by the corresponding deadline
· Check official FIU email and Canvas Messages daily The instructor will:
· Log in to the course atleast 3 times per week
· Respond to emails/messages within 2 business days (excluding holidays and weekends)
· Grade assignments within 14 business days of the assignment deadline (Sometimes TA's and Graders may take a bit more time so please be patient while they go through the whole class's assignments)
Assignments from the text and other resources are listed for each class session. Students are expected to pace their learning according to the posted course assignments.

It is expected that interactive learning and teaching will enrich the learning experience of all students, and that each student will work in partnership with the professor to create a positive learning experience for all. Student engagement is a necessary condition for an effective learning experience and includes contributions to debate and discussion (if any), positive interactive learning with others, and an enthusiastic attitude towards inquiry.
Everyone is expected to be a positive contributor to the class learning community, and students are expected to share the responsibility of teaching each other.

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. I will respond to all correspondences within 48 business hours (excluding holidays and weekends). The most efficient way to get hold of me is via email at fsaeed@ fiu.edu


Policies & Resources

Policies

Please review the FIU's Policies webpage. The policies webpage contains essential information regarding guidelines relevant to all courses at FIU, as well as additional information about acceptable netiquette for online courses. For additional information, please visit FIU's Policy and Procedure Library.

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.

Technical Requirements and Skills

One of the greatest barriers to taking an online course 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. Keep in mind that this is not a computer literacy course; but students enrolled in online courses are expected to have moderate proficiency using a computer. Please go to the What's Required webpage to find out more information on this subject.
Privacy Policy Statements for Partners and Vendors

· Canvas
· Microsoft
· Adobe
· Google
· YouTube
· LinkedIn
· ProctorU
· HonorLock (PDF)
· Turnitin
· OpenStax
· Zoom
· Respondus LockDown Browser

Please visit our Technical Requirements webpage for additional information.

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
· Canvas
· Microsoft
· Adobe
· Google
· YouTube
· LinkedIn
· ProctorU
· HonorLock
· Turnitin
· OpenStax
· Zoom
· Respondus LockDown Browser

Academic Misconduct Statement

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 to 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 educational mission of the University. 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 Handbook.

Academic Misconduct includes:

Cheating – The unauthorized use of books, notes, aids, electronic sources; or assistance from another person with respect to examinations, course assignments, field service reports, class recitations; or the unauthorized possession of examination papers or course materials, whether originally authorized or not.
Plagiarism – The use and appropriation of another’s work without any indication of the source and the representation of such work as the student’s own. Any student who fails to give credit for ideas, expressions or materials taken from another source, including internet sources, is responsible for plagiarism.




Policy on usage of AI, ChatGPT and other AI generative resources (READ CAREFULLY)



Intellectual honesty is vital to an academic community and for my fair evaluation of your work. All work submitted in this course must be your own, completed in accordance with the University’s academic regulations. Use of A.I. tools, including ChatGPT, is permitted in this course, but only to help brainstorm assignments or to

revise existing work you have written. Using A.I. to complete assignments on your behalf is considered plagiarism. Also, be aware that the accuracy or quality of A.I. generated content may not meet the standards of this course, even if you only incorporate such content partially and after substantial paraphrasing, modification and/or editing.
For my class, a responsible use of A.I.-based tools in completing coursework or assessments must be done in accordance with the following rules and regulations:

1. You must clearly identify the use of A.I.-based tools in your work. Any work that utilizes A.I.-based tools must be clearly marked as such, including the specific tool(s) used. For example, if you use ChatGPT-3, you must cite "ChatGPT-3. (YYYY, Month DD of query). "Text of your query." Generated using OpenA.I.. https://chat.openai.com/"
2. You must be transparent in how you used the A.I.-based tool, including what work is your original contribution. Generated text is usually apparent so transparency would be the key to be successful.
3. You must ensure your use of A.I.-based tools does not violate any copyright or intellectual property laws.
4. You must not use A.I.-based tools to cheat on assessments.
5. You must not use A.I.-based tools to plagiarize without citation.

Acceptable uses:
1. Using AI to help brainstorm ideas and organize thoughts.
2. Using AI image generators to create visuals for storyboards.
3. Using AI to help with grammar and spelling checks.
4. Using AI to explain confusing concepts in simple language.
5. Using AI to help diagnose error messages.
Unacceptable uses:
1. Using AI to generate content for assignments, reports or presentations.
2. Using AI to plagiarize content from other sources.
3. Using AI to answer exam or quiz questions.
4. Using AI to automate the completion of assignments.

Other ethical considerations to keep in mind when using AI for college assignments:
a) Be transparent with your instructor. If you are using AI to help with your assignments, let your instructor know (and cite appropriately see above). This will help to avoid any misunderstandings or accusations of plagiarism. See section above on how to ensure.

b) Avoid plagiarism. Using AI-generated content without proper citation could result in academic dishonesty charges.
c) Use AI responsibly. Do not use AI to cheat or to automate the completion of assignments. Instead, use it to help you learn, understand and improve your academic skills.
In addition you must check the authenticity of the references. A.I. should not replace your individual effort or original work but rather, should be used as supplemental resources to support your own analysis, critical thinking, and problem-solving. For quizzes and exams, use of any external resource (A.I., Google, your textbook, other students, etc.) is strictly prohibited. Any misuse or violation of the policy, including unauthorized or excessive use of
A.I., will be considered a breach of academic integrity and subject to disciplinary actions as per the institution's policies and procedures on academic misconduct. 

Learn more about the academic integrity policies and procedures as well as student resources that can help you prepare for a successful semester.

Statement of Understanding between Professor and Student

Every student must respect the right of all to have an equitable opportunity to learn and honestly demonstrate the quality of their learning. Therefore, all students must adhere to a standard of academic conduct, demonstrating respect for themselves, their fellow students, and the educational mission of the University. As a student in the College of Business taking this class:

· I will not represent someone else's work as my own
· I will not cheat, nor will I aid in another's cheating
· I will be honest in my academic endeavors, including my usage of AI tools (see policy above).
· I understand that if I am found responsible for academic misconduct, I will be subject to the academic misconduct procedures and sanctions as outlined in the Student Handbook
Failure to adhere to the guidelines stated above may result in one of the following:

· Expulsion: Permanent separation of the student from the University, preventing readmission to the institution. This sanction shall be recorded on the student's transcript.
· Suspension: Temporary separation of the student from the University for a specific period of time.
By taking this course I promise to adhere to FIU's Student Code of Academic Integrity. Please visit the academic honesty policy and procedure page for more information.


Assignments & Assessments

Assignments

Since this course is designed to develop your parallel computational thinking (and not your programming skills); we will not have any programming assignments.
There are three to five (depending on the pace of the class) assignments in which students will explain the concepts that they have studied; and graduate students may have to design parallel algorithms on paper. All of the assignments will be posted on Canvas gradually throughout the semester. You will receive a public announcement email when each assignment is posted and graded. You have 7 days to do each assignment. Penalty for late assignment submissions is 20% per day. Any extensions are based on written documented excuse (e.g. hospital visit, emergency etc.) and is subject to professor discretion. 
Note that assignment weeks are subject to change as per faculty discretion.

· Assignment #1 is posted in week 3
· Assignment #2 is posted in week 6
· Assignment #3 is posted in week 9
· Assignment #4 is posted in week 12
· Assignment #5 is posted in week 15




Discussions Forums

There are four (4) discussion forums that will be posted on canvas gradually throughout the semester. You will receive a public announcement email when each discussion forum is posted and graded. You have 7 days to participate in each discussion. Late participation in discussion forums is not allowed. Please review the rubric for discussions in Canvas.
Keep in mind that your discussion forum postings will likely be seen by other members of the course. Care should be taken when determining what to post.
Refer to the Course Calendar of the syllabus and Canvas for availability dates.

Proctored Exams
Through a careful examination of this syllabus, it is the student’s responsibility to determine whether this online course requires proctored exams. Please visit our Student Proctored Exam Instructions webpage for important information concerning proctored exams, proctoring centers, and important forms.

Assessments

In order to mitigate any issues with your computer and online assessments, it is very important that you take the "Practice Quiz" from each computer you will be using to take your graded quizzes and exams. It is your responsibility to make sure your computer meets the minimum hardware requirements.
All assessments will auto-submit when (1) the timer runs out OR (2) the closing date/time is reached, whichever happens first. For example, if a quiz has a closing time of 5:00 pm but the student begins the exam at 4:55 pm, the student will only have 5 minutes to complete the quiz.

Assessments in this course are not compatible with mobile devices and should not be taken through a mobile phone or a tablet. If you need further assistance please contact FIU Canvas Help Team.

Practice Quiz

A multiple-choice quiz that is designed to ensure your computer is setup and working properly for actual quizzes. (This does not count toward your overall quiz grade).

Midterm Exam

You have two (2) to 3 hours to complete your exam. You will receive a public announcement at least one week before the commencement of the exam. Students will be able to see the solutions to the exam, and the results as well including the individual, and final scores - when the grading is completed. Partial credit for your responses can be earned. The expected turn-around time for the grade is close to 2 weeks or more depending on my availability.

Final Exam

For the Final Exam, you will analyze and synthesize a research paper or a research problem that you will need to solve. You will have the entire final week of class to complete your exam. This is an individual assignment. Your submission will be processed through TurnItIn.com.
Partial credit may be earned for your responses. These will be graded within 1 week of submission.
Refer to the Course Calendar of the syllabus and Canvas for availability dates.

Zoom Video Conference
Zoom is a video conference tool that you can use to interact with your professor and fellow students by sharing screens, chatting, broadcasting live video/audio, and taking part in other interactive online activities.
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:
Reference the Zoom Student Tutorials to learn about the tool, how to access your meeting room, and share your screen.
Access the Zoom Test Meeting Room to test out the software before joining an actual session.
If you encounter any technical difficulties, please contact the FIU Canvas Help Team. Please ensure you contact support immediately upon the issue occurring.
Since this course is completely online; any office hours held will be completed using the zoom room. The zoom link to the room and date/time will be announced at least a day before the office hours via email.
Any meeting or office hours - zoom room link will be provided to you via email or announcements

Grading

Discussion Forums and Assignments are not merely graded based on whether your solution/answer is correct or not. If a genuine and sufficient attempt to find the best solution results in an incorrect/incomplete answer, it will still get the some credit as a complete and correct answer. Midterm and final exams are graded mostly based on the correctness of your answers - and your computational thinking is tested and assessed more than the correct answer. The final score is calculated by aggregating the scores of discussion forums, assignments, a midterm and final exam in the following manner.



Late Assignment Submission Policy

The penalty for late assignment submissions is 20% per day. Late participation in discussion forums is not allowed.
COURSE REQUIREMENTS

GRADE PERCENTAGE

Discussion Forums

10 %

Assignments

20 %

Midterm Exam

25%

Final Exam

35%

Total

100%




Grade Distribution
A: 90-100
A-: 86.7-89.99
B+: 83.33-86.69
B: 80-83.32
B-: 76.67-79.99
C+: 73.33-76.66
C: 70-73.32
D: 60-69.99
F: 0-59.99






Canvas Schedule

Due Date	Assignment Name	Assignment Type	Points


Academic Honesty Policy


Quiz	0



My intro and Introduce Yourself


Discussion	0

Open Forum	Discussion	0

Practice Quiz	Quiz	0
9/21/25	Discussion 1	Discussion	25


	Due Date
	Assignment Name
	Assignment Type
	Points

	10/12/25
	Discussion 2
	Discussion
	25

	10/26/25
	Assignment 3
	Assignment
	100

	11/9/25
	Discussion 3
	Discussion
	25

	11/23/25
	Discussion 4
	Discussion
	25

	
11/28/25
	Mid Semester Survey
 (1 point)
	
Assignment
	
1

	12/7/25
	Final Exam
	Assignment
	100



Schedule of Topics

Weekly Schedule

This syllabus is subject to change; you are responsible for regularly monitoring Canvas Announcements, Conversations/Inbox and your FIU student email to be aware of any noted changes.
DATE

MODULE TOPICS

TASKS



	
DATE
	
MODULE TOPICS
	
TASKS

	












Week 1
	












Introduction: Why Parallel Computing?
	
Due Sunday, 11:59 pm:

Watch course “Welcome” video
Review Module 0: Getting Started
Review Course and Syllabus
Introduce Yourself post
Practice Quiz
Academic Honesty Policy Quiz
Review Resources

	






Week 2
	

Single processor machines: Memory hierarchies and processor features
	




Due Sunday, 11:59 pm:

Review Resources



	
DATE
	
MODULE TOPICS
	
TASKS

	





Week 3
	


Introduction to parallel machines and programmin g models
	

Due Sunday, 11:59 pm:

Review Resources
Assignment 1

	







Week 4
	

Sources of parallelism and locality in simulation and Algorithms: part 1
	



Due Sunday, 11:59 pm:

Review Resources
Discussion 1



	
DATE
	
MODULE TOPICS
	
TASKS

	







Week 5
	

Sources of parallelism and locality in simulation and Algorithms: part 2
	




Due Sunday, 11:59 pm:

Review Resources

	







Week 6
	

Shared memory machines and programmi ng: OpenMP and Threads
	



Due Sunday, 11:59 pm:

Review Resources
Assignment 2



	
DATE
	
MODULE TOPICS
	
TASKS

	





Week 7
	


Distributed memory machines and programmi ng in MPI
	


Due Sunday, 11:59 pm:

Review Resources
Discussion 2

	





Week 8
	


Dense Linear Algebra Algorithms: Part 1
	
Due Sunday, 11:59 pm:

Review Resources
Midterm Exam (available Friday, 5 pm - Sunday, 11:59 pm)

	



Week 9
	

Dense Linear Algebra: Part 2
	
Due Sunday, 11:59 pm:

Review Resources
Assignment 3



	
DATE
	
MODULE TOPICS
	
TASKS

	


Week 10
	

Graph Partitioning
: Part 1
	
Due Sunday, 11:59 pm:

Review Resources

	



Week 11
	

Graph Partitioning
: Part 2
	Due Sunday, 11:59 pm:

Review Resources
Discussion 3

	




Week 12
	

Sparse-Matrix-Vector-Multiply: Part 1 and
2
	

Due Sunday, 11:59 pm:

Review Resources
Assignment 4



	
DATE
	
MODULE TOPICS
	
TASKS

	








Week 13
	

Particle (N-Body) methods: Efficient Data Race Detection for Distributed Memory Parallel Programs
	





Due Sunday, 11:59 pm:

Review Resources
Discussion 4

	
Week 14
	
Thanksgiving Break

	





Week 15
	





Structured grids and multigrid
	
Due Sunday, 11:59 pm:

Review Resources
SPOTS Course Evaluation
Assignment 5



	
DATE
	
MODULE TOPICS
	
TASKS

	
	
	
Due Saturday, 11:59 pm:

	


Week 16
	


Exascale Computing
	Review Resources
Final Exam (available Monday 12 am - Saturday 11:59 pm)



Official Catalog Course Description
This course aligns with the state-mandated course description and student learning outcomes specified below.


This course teaches advance undergraduate and graduate students to solve problems from scientific, social and financial domains using parallel computing principles and techniques.

Course Outcomes
1. Describe a selection of concepts, algorithms, and models used in parallel computing for solving complex real-world problems.
2. Identify a class of parallel computing techniques and algorithms that might be applied to a specific task for a given parallel architecture

3. Explain the basic understanding of sources of parallelism and locality and how to identify enough parallelism and reduction in data movement costs for given parallel architectures
4. Identify, understand, and apply the concept of programming "patterns" and how to identify the “7 basic dwarfs” of high-performance computing and how these dwarfs can be parallelized for big data problems in manufacturing, medicine, scientific and financial domains
5. Identify and explain the metrics for measuring performance and be able to identify bottlenecks in parallel algorithms and architectures and be able to describe dynamic and static load balancing techniques for a given architecture.

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  re port their concerns to the CRCA team through report.fiu.edu.
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