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Introduction
Identifying scalability bugs in parallel applications is a vital but
also laborious and expensive task. Empirical performance
models have proven to be helpful to find such limitations, though
they usually require a series of small-scale experiments in order
to gain valuable insights. Therefore, the experiment design
determines the quality of the model as well as the overall cost of
the modeling process. The current state of the art requires
measurements representing all combinations of all parameter
values and therefore an exponential number of samples per
parameter. For specific applications, this makes it impractical to
even create empirical performance models. The performance
modeling at a discount project aims to create a new sparse
modeling approach that allows for a more flexible design of the
empirical performance experiments, while also reducing the
required modeling cost.

Methods
We use deep reinforcement learning to train an agent at the task
of empirical performance experiment design to identify generally
valid parameter value selection strategies for the application's
configuration parameters. Furthermore, we also investigate ideal
selection strategies for specific scenarios and applications types.
To evaluate our new sparse modeling approach we use millions
of synthetically generated performance experiments/
measurements as input to our sparse modeler to investigate its
performance when using fewer measurement data and less
expensive measurements.
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Results
The result of the project was a new empirical performance
modeling approach, which we call sparse modeling. Together
with a novel heuristic for the parameter value selection for the
necessary empirical performance experiments, which we derived
from the results of the deep reinforcement learning agent, we
can reduce the average modeling cost by 93% while retaining
99% model accuracy.

Discussion
The results show that we were able to reduce the modeling cost
depending on the investigated application by up to a factor of
100. This is a game-changer for conducting empirical
performance experiments. Since we can now measure the
performance of applications more flexibly and require much less
costly measurements to achieve almost the exact same results
the application area of empirical performance modeling and our
approach Extra-P is vastly increased.

Outlook
In the future, we plan to further investigate if there are more
possible optimizations for finding even better strategies for
parameter value selection to reduce the modeling cost even
further for specific applications and scenarios.
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