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Everything I am about to say is public information …

The opinions are mine (and I may disavow them later …)

Energy efficiency is a multivariate challenge



An insight from the late Jim Gray …

These are systemic problems

Delivering 

questions 

and answers

Transforming 

information to produce 

new information

Access to information 

needed by the 

computation

Long term storage 

of information



Many optimization axes



Commoditizing infrastructure

From OEMs to ODMs
• Lower margins and flexibility

• Focusing on differential value



Two competing ecosystems

SoCs and mass specialization

Driving trends
• Data movement energy costs

• Thermal dissipation and dark silicon

• Memory bandwidth constraints



Multiple energy sources 

Multiple cost functions

Multivariate optimization and prediction

Scheduling subject to energy and reliability 



Supply chain optimization

Specialized server design

Network optimization

Energy optimization

Systemic resilience



National sovereignty will persist …

with deep implications

Transnational data flows

Implications



Industry

Academia and government

To change the game, change the metrics …

Put another way, where you draw the bounding box shapes the answer



Discussion


