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Research and Implementation

 Extreme scale HPC consumes considerable power
 Line in the sand: Exascale ≤ 20 MW
 Price of Power based on many factors (time of day etc.)
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 Early research revealed power and 
energy saving opportunities are 

 Price of Power based on many factors (time of day etc.)
 Significant hardware advances needed
 Software controls and proactive management also required
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energy saving opportunities are 
application specific

 CPU Frequency scaling can save 
energy with little impact to 
performance in some cases

 Network Bandwidth scaling shows 
similar application specific results

 PowerInsight
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Approach 

 Continued research 
progress with an eye 

Commodity Custom PCB PowerInsight

 PowerInsight
 co-designed with 

Penguin Computing

 Commodity based 
component level 
high-frequency 
power measurement

Current trajectory (Green 500) falls short of Exascale goal

* PowerInsight enables ongoing Research and prototyping of evolving 
Power API Specification
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progress with an eye 
towards a Power API 
Specification

 A Use Case Approach to 
specifying Power API 
requirements – Completed
 Very wide scope, from 

facility to hardware 
component, defined.

 Formal Power API 
Specification – In Progress
 Prototyping targeted 

portions of the Spec.

GOOD

BAD

 CPU Frequency 
scaling benefit 
depends on NIC 
capabilities 

 Onload vs Offload 
can be assessed 
for expected CPU 
frequencies

Goals
portions of the Spec.

BAD

 FY14 Completion of Power API Specification
 Refined commodity Power Measurement capabilities

PowerInsight Version 2
 Early Prototypes of Power API Specification
 Impact Trinity NRE – Power Measurement and Control
 Enable continued Research and Development
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