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Problem and Motivation

Experiment and Results

Classic synchronization problems are
commonly used to introduce CS students
to concurrency and synchronization.

Operating Systems textbooks use figures
and diagrams, but these are limited the
static nature of the paper on which they
are printed.

By contrast, software is a more flexible
medium that can be used to create
dynamic, interactive visualizations of
these problems.

Our visualizations differ from previous,
related work (e.g., [2]) through its:

* Focus on parallel algorithms, as
opposed to sequential ones (e.g., [3]).

* Real-time execution & visualization
instead of “post-mortem” playback.

+ Visualization of concurrent entities
instead of synchronization primitives.

» Usage of the Thread Safe Graphics
Library [1] as opposed to GTK, which
is not thread-safe.

Approach and Visualizations

Figure 1: Dining Philosophers
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The Dining Philosophers, Producers-Consumers,
and Readers-Writers Problems are three
“classic” problems that are most commonly-
used by textbook authors. Our project focused
on visualizing these three problems and their
solutions.

For each of the problems, our visualizations
allow customization with number of threads and
choice of algorithm.
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Figure 2: Producers-Consumers

Figure 3: Readers-Writers

To assess our visualizations, we identified

two research questions:
* RQ1: Does interacting with our

visualizations improve long-term recall
of these problems, compared to reading

a textbook?

* RQ2: Do students find our
visualizations to be a more engaging
way to explore these problems,
compared to reading a textbook?

To answer these questions, we ran an
experiment comparing a control group
reading textbooks to a treatment group
interacting with our visualizations (N=22
students). Two weeks later, both groups
took an online quiz about the problems
and rated their engagement.

Conclusions

The results of our experiment indicate:

* No significant difference in learning
occurred between students using our
visualizations and those reading
textbook materials.

* Students interacting with our
visualizations were significantly more
engaged than those reading textbooks.

* Our randomized control and
treatment groups were academically
imbalanced.

Our visualizations, videos, and quizzes
are available upon request.

Full source code available at:

github.com/Calvin-CS /TSGL
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