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What is design space exploration?

The problem

A dataflow application can be mapped
to hardware in many ways. Different
mappings can trade execution time
against energy.

q Which processing element should

execute each node?

q Which candidate mappings are

worth considering?

q Which candidates offer the best

trade-offs?
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Mocasin explores mappings and
estimates their behavior.
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One mapping and its simulation
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A mapper generates one candidate mapping. Mocasin simulates it and records the
simulation history.
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What Mocasin models

application

Application

A graph of
processes and
communication
channels.

platform
model

Platform

Processing
elements and
communication
resources.

traces

Execution data

Per-process timing
and
communication
behavior.

mapping

Mapping

Assigns application
processes to
platform elements.

The simulator evaluates a candidate mapping using the application trace and platform
model.
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LAKSA outputs to the application YAML
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DSE search and Pareto flow
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Design Space Exploration

The search repeatedly evaluates mapping candidates and uses their metrics to identify
non-dominated trade-offs.
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Pareto-optimal operating points

q A candidate is dominated if another

candidate is no worse in every

objective and better in at least one.

q The Pareto front contains the

non-dominated trade-offs.

q There may be no single best

mapping: the choice depends on

whether time, energy, or a balance

matters most.

Mocasin can export the selected operating
points for inspection and comparison.
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Illustrative trade-off
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