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To evaluate their behavior and performance.
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Simulating cache effects

Example of experiment SimSo

SimSo : A Simulator to Evaluate Scheduling Algorithms

» Simulator dedicated to the study of new scheduling algorithms.

SimSo: A Simulation Tool to Evaluate Real-Time Multiprocessor Scheduling Algorithms,
WATERS 2014.
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Example of experiment SimSo

SimSo : A Simulator to Evaluate Scheduling Algorithms

Simulator dedicated to the study of new scheduling algorithms.

v

v

Designed to be easy to use and easy to extend for new needs.

\4

More than 25 scheduling algorithms are available.

v

Open Source : http://projects.laas.fr/simso/

SimSo: A Simulation Tool to Evaluate Real-Time Multiprocessor Scheduling Algorithms,
WATERS 2014.
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2. Simulating cache effects
= Cache effects
= Modeling the caches
= Integration in SimSo
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Example of experiment

Approach
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Simulation at an
intermediate level

- Use of statistical models
- Behaviors found on real systems

Simulate The g ehavior Study the scheduling algorithms
0 y with cache-related phenomena

> Get general trends
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After the study of various statistical cache models, we’ve selected:

Cache sharing

FOA model (Frequency Of Access), because of:
> its good accurracy
> its simplicity
> its low calculating complexity

Preemptions and migrations delays

Our experiments show that it highly depends on the task (preempted and
preempting), its duration and the moment the preemption occurs

- Use of fixed temporal penalties, specific for each task
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Example of experiment Integration in SimSo

Inputs / Outputs

Tasks Caches
Stack Distance Profile

(SDP) Access delay

Access Per Instructions  Cycles Per Instructions
(API) (base_cpi)

Size Hierarchy

Cycles Per Instructions (CPI)
of the tasks

Duration / CPI = number of executed instructions for a given time interval
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Integration in SimSo

Execution Time Model (ETM)

State change

®_> Execution Time Model

Remaining execution time
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Example of experiment

Cache effects on system with P-EDF scheduling
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Example of experiment

Cache effects on system with P-EDF scheduling

Objective

Evaluate the impact on the system load of:
» the choice of the first activate dates of the tasks
> the allocation of the tasks on the processors
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Variation of the first activation dates
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Example of experiment

Results
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Conclusion

Conclusion

» SimSo: real-time scheduling simulator
> Allow to control the way the computation time of the jobs are simulated
> Integration of statistical cache models in the simulation

» Open new evaluation possibilities
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Thank you for your attention. Any questions?

21/21 Simulation of Real-Time Scheduling Algorithms with Cache Effects




	Introduction
	Simulating cache effects
	Example of experiment

