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Motivation

Safety critical systems 

2

Input Output

Time

System Requirements

Correctness

Authentication

Authorization 
levels

Performance

Security

Temperature

Single framework



CISTERðResearch Centre in 

Real-Time & Embedded Computing Systems

Research context

3

Lack of formal policy and/or guidance
by Federal Aviation Administration and
EuropeanUnion Aviation SafetyAgency.

Inherent non-deterministic behavior

Safety

Performance

Integrity

Detailed technical information are
available only under non-disclosure
agreements.

Safety critical systems

Multi -core platform Single-core platform
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Existing strategies

4

Fetch Toggling (global clock gating)
Smaller cooling periods

Available on all devices

Dynamic Voltage/Frequencie Scaling (DVFS)
Discrete and limited number of frequencies

Longer cooling periods

Not available on all devices
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Task model

Independent and periodic tasks: † ὕȟὅȟὈȟὝ

Constraineddeadline:Ὀ ὝȟᶅὭ

Non-preemptive

Same thermal profile
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Work conserving FTP scheduler
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Introduce additional blocking time in higher 

priority tasks. 

Naturally guarantees mutual exclusion and  

exclusive access to shared resources.

Cheap to implement.

Limited run-time overhead.
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Thermal model
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[1] K. Skadron, M. R. Stan, W. Huang, S. Velusamy, K. Sankaranarayanan, and D. Tarjan, òTemperature-aware microarchitecture: 
Extended discussion and results,ó in In Proceedings of the 30th Annual Int. Symposium on Computer Architecture, 2003, pp. 2ð13. 
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Thermal behavior
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Naive solution for cooling phases

†+
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Naive solution for cooling phases
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Our contributions
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Reactive scheduler: NP-HBC
Target low average temperatures

Proactive scheduler: NP-CBH
Target high performances
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Cooling property
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