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Scenario Based Design for Embedded Systems [1]
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Goal: Given an application, to exploit at design-time its possible run-time behaviors
from resource usage perspective, without getting into an explosion of details
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Identification: given the application, how is it classified into scenarios?
Detection: given a particular run-time situation, to which scenario does it belong?

Exploitation: given a particular scenario, what can be done to optimize the system cost?
Switching: when and how does the application switch from one scenario to another?

Energy Reduction for Streaming Oriented Applications [2]
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> A set of scenarios, each scenario \
characterized by the maximum execution time | i
> A backup scenario that is selected when no
Kknown scenario is detected

Scenario Detector

Tistogram |
(cycles per

7
|
|
|
I
|
A
|
|
|
1 stream object)
|
I

[
i

» A multi-value multi-terminal decision diagram ~ ’ !
Case Study:

Scenario used to detect the scenario at run-time
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» MP3 Decoder on an XSCALE PXA255 Processor
> Voltage switching: E;= 70pJ, T,.=8us

» Normalized results for energy consumption:
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Keeps the number of misses under control /
> Tries to save more energy by learning about

the operation modes that did not appear

during initial profiling
> Updates the decision diagram & scenario set
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