Undergrad Research 11l - CURS 4990

Summer 2020

Presentation

This class was funded and organized by the Center for Undergraduate Research & Scholarship at
Augusta University, and allowed John Natale (a Mathematics major) and myself to work on the

following for 5 weeks:

The project aims at using mathematical tools (set theory, category theory) to get a
better understanding of the mechanisms of distributed computation. The core idea is
to use mathematical equivalences to equate programs that are unessentially different.
This is an active area of study, with a large community of researchers, at the cross-roads
of Computer Science and Mathematics.

More technically, we tried to “iron-out” the definition of configuration structures, and to connect
it more precisely and tightly to category theory than it is usually done.

Due to the COVID-19 pandemic, this program was carried out on-line exclusively.

Documents

e Original project proposal
e Syllabus

Presentation

John Natale made a presentation at the 10th Anniversary of the CURS Summer Scholar Symposium
(Program).

Abstract

Connecting Concurrent Computations

Concurrent computations exploit networked computers to run programs faster or col-
laboratively. By looking at it from a mathematical point of view, it becomes possible
to abstract away the erroneous details that could cloud the view of the base structure.
Multiple different mathematical structures have been proposed and exploited to repre-
sent concurrent computations; however, these different mathematical structures are not
always as clearly compared to the others as one could wish. This lack of connectedness
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can be seen through the axioms in each paper that, albeit similar in appearance, they
are intrinsically different and sometimes hard to relate. When multiple authors working
with different definitions try to share their findings, they would have to start from the
beginning when looking at the other person’s work. In this presentation, I will discuss
the model we have been studying, called labelled configuration structures, and some
of its key aspects: comparison with other models, basics operations, and categorical
interpretations. Through examples and carefully laid proofs, it is our hope that our
effort will allow people working in the field to use a standard and clear definition. With
this, the hope is that the study of concurrent computations will have an easier time
developing and become more accessible as more people use and contribute to a unified
definition.

Presentation

Your browser does not support the video tag.

Miscellaneous

e Reservation of rights: I reserve the right to change this syllabus without limitation and
without prior notice. If I do substantially modify any item or policy, I will notify you during
a lecture, or send an e-mail to your augusta.edu e-mail account.

o Download a pdf version of this page.

e Contact: caubert@augusta.edu

e Created with debian, pandoc and latex.

e All my documents are under Creative Commons Attribution 4.0 International License.
Sources are available upon motivated request.

e You will need a pdf reader to consult some of the documents: I recommend choosing an

open-source pdf reader.
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