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Towards HPC in early CS

Improving PDC education in undergrad education

We've provided curriculum guidelines for PDC
We have inspired ACM/IEEE CS guidelines.

We train instructors
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We have produced Peachy assignments

We have a matching problem

We have people who may want to teach PDC in early CS
We have people with PDC expertise.
Yet we are running into early CS instructors who don't know what to teach

And PDC experts who don't know how to help



The core problem

Not

every “CS1" lecture/assignment will fit in every “CS1" class

Instructors have a lack of understanding of how to find materials that work for
them.

PDC experts have have a lack of understanding of how to develop materials that
will integrate well.

We need to understand how CS is being taught to both find materials that work
and develop PDC content with a target of where it could be adopted.



CS Materials: https://cs-materials.herokuapp.com

Analyze classes

Map classes to curriculum
Material Form

Curriculum Guidelines
Computer Science

Curricula 2013

Curriculum Guidelines for
Undergraduate Degree Programs
in Computer Science

December 20, 2013

The Joint Task Force on Computing Curricula
Association for Computing Machinery (ACM)
IEEE Computer Society



https://cs-materials.herokuapp.com

Data collection

Workshops

» Conducted Workshops online during COVID

» Conducted 2 workshops summer 2023 to train instructors in analyzing their
courses using CS Materials

» 31 courses

» About 1700 materials (lectures, assignments, quizzes, etc.) in CS Materials system

Dataset
> Retained 20 courses in total for analysis

» Courses were tagged with course type based on course names



Discovering Types of Courses

Non Negative Matrix Factorization
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By setting the number of types, you can investigate different clustering of courses.



Results and Conclusions

What we saw
» Confirmed that NNMF enables to recover the type of courses
» Identified 3 types of CS1 courses: Object Oriented, Imperative, Algorithmic
Thinking
» |dentified 3 types of Data Structure courses: Focus on interfaces and OOP, focus
on application, cover combinatorial algorithms.

What it means for PDC in early CS courses
» Object Oriented CS1 may not be able to integrate loop-based parallelism, but may
support promise style concurrency.

» Only Imperative CS1 talks about number representation, so representation based
discussion of parallel reduction probably only makes sense there.

» OOP style Data structure probably can support thread safe DS discussions.
» Dependency extraction and PTG is probably easier in DS with combinatorial alg.



Thank You!

Learn more
P https://cs-materials.herokuapp.com
P Goncharow et al. CS-Materials: A system for classifying and analyzing pedagogical materials to improve
adoption of parallel and distributed computing topics in early cs courses. JPDC 2021.
P Goncharow et al. Mapping materials to curriculum standards for design, alignment, audit, and search.
SIGCSE 21.
P> Goncharow et al. Classifying pedagogical material to improve adoption of parallel and distributed
computing topics. EduPar 19.
» We will be running CS Materials workshops Summer 24.
» Contact us: esaule@uncc.edu
We are recruiting!

UNC Charlotte is recruiting: PhD Students, Faculty, Chaired Faculty.
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