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 Growing power density

« fcores + Ffrequency + performance demanding apps
 Elevated chip/skin temperatures

« Tightly integrated on/off-chip components

« Efficient active cooling?

 Power and size restrictions apply
 Thermal throttling
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QoS-Temperature Tradeoff for Sustainability

QoS-centric thermal management
for longer durations of sustained performance
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QoS Tuning for Sustained Performance

- Efficient thermal management while keeping QoS at “just enough”
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Thermally-Efficient DVFS State Scheduling

 Thermally-efficient time scheduling of discrete DVFS states
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Evaluation: DVFS State Scheduler in Action
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QoS Distribution for Different DVFS States
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Power, Throttling Improvement and QoS Precision

H264 Bodytrack Sjeng LU
ondemand ondemand ondemand ondemand

omt | Q90 | Qs | TR Qo | qrso | PR Qron | Qrso | e | QT | Qs | QT

Before Average QoS | 0.99 089 | 080 | 096 0902 | 0804 | 101 0896 | 0.805 | 0.99 0903 | 0806 | 0.707

Throttling | Standard 1 0. 0042 | 0037 | 0.02 0028 | 0043 | 0086 | 0059 | 0065 | 0.107 0109 | 0075 | 0.074
Deviation of QoS

Average Q0S| 0.8 085 079 | 0871 0872 | 0.803 | 085 084 (079 | 073 075 | 0732 | 0.6%

QoS Degradation | 272% | 166% | 03% | 183% | 113% | 01% | 25% 8% | 4% | 35% 0% | 2% | 74%

Overall 1 Time Spentin | g5 yq | §550, | 6.8% | 594% | 483% | 0% | 869% | 617% | 26.1% | 817% | 866% | 139% | 454%
Execution Throttling

Average Power | 0.99 097 [ 088 | 092 097 [ 086 | 099 096 | 089 | 097 02 097 |09

c Energy 101 098 | 094 | 091 097 | 093 | 101 098 | 09 | 1.02 101|099 |097
onsumption

QoSWatt | 0.99 T2 [ 105 | 109 04 [ 108 | 099 013 [ 103 10997 | 099 | 1006 | 1.03
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