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CS 6961 (jointly offered with CS 4961)
Spring 2025

Course Description

ParFloat : For actual details, please see the course webpage parfloat.github.io and the “nail before the hammer” depiction of the course focus.

Formal Reasoning and Testing Approaches Safeguarding Parallelism and Numerics Varieties in HPC and AI/ML. Today's levels of performance in high-performance computing (HPC), artificial intelligence, and machine learning (AI/ML) are being achieved through increasing usage of parallelism models (message passing, threading, tasking, etc.) and ``numerics'' (number representation schemes from hardware through libraries and applications). While performance is always the central goal in HPC and AI/ML, ignoring correctness causes significant losses of productivity: a scientist may be pulled away from doing science to debug a software issue for a month. Debugging tools – always a step behind being able to support programmer aspirations and needs – are more steps behind in HPC and AI/ML. A typical Grad or Undergrad may not have encountered these situations in core classes, and this course is designed to correct that. A recent DOE/NSF national study (https://arxiv.org/abs/2312.15640) further highlights the importance of this subject. 

In the first half of this course, we will discuss conceptual models such as happens-before relations (parallelism) and automatic differentiation (floating-point error). In the second half of this course, you'll be able to do a project either targeting HPC and AI/ML correctness, or use AI/ML within newer forms of correctness tools (active research area). 

Course Outcomes and Objectives 
 
By the end of this course, you will be able to: 
· describe the inner workings of some AI/ML/HPC systems (software or hardware)
· demonstrate that you can modify these systems in interesting ways
· have demonstrated the use of correctness tools to check/verify your modifications

Course Requirements

· Participation (regular attendance, participation in group-meetings) – 30 %
· Project, culminating in a written report and ideally the first version of a paper – 50%
· Regularly given assignments that help you learn the material – 20%

Grading Scale

Grading will be based on the instructors’ assessment of the individual advancement the student made from when they began, and how they worked toward the goals they stated at the outset. This being a special topics class, the instructor is aware of the need to allow all students to progress at their own pace and rate. UGs and Grads will be allowed to take the class but their own learning ladders will be individualized, as will the grading methods.

University Policies
Updated mandatory syllabus policies regarding the ADA Act, Safety at the U, Addressing Sexual Misconduct, and Academic Misconduct can be viewed at: https://cte.utah.edu/instructor-education/syllabus/institutional-policies.php 

Preliminary Course Schedule 
 For the latest, kindly see parfloat.github.io (the class webpage)
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