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Our Contributions

• Voltage guardband measurement

• Guardband analysis

• Program-driven predictive guardbanding
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Voltage Guardband Measurement

• Eight GPU cards in 
total 
• Four generations 

• Two different 
architectures

GTX 480 x1 GTX 580 x1 GTX 680 x1 GTX 780 x5

• Fifty-seven representative 
CUDA programs 
• Regular/irregular  

• Memory/arithmetic 
intensive 
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• Guardband measurement 

• Guardband analysis 

• Guardband optimization

Executive Summary
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Combined PVT Analysis
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Combined PVT Analysis
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Where does di/dt droop come from?
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• Guardband measurement 

• Guardband analysis 

• Guardband optimization

Executive Summary
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Predictive Guardbanding

• Exploit program-dependent Vmin behavior 

• Program/kernel level Vmin prediction
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• Use all available performance counters to 
construct a Vmin prediction model

Performance Counter Based Vmin Prediction

Neural network 
RMSE: 0.5%, max error: 3%
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Large amount (up to 20%) of 
voltage guardband for GPUs

Conclusion

Intra-kernel di/dt droop is the 
largest guardband determinant

We show the potential of 
program-driven predictive 
guardbanding
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