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Outline
ÅQuickening Pace of Datacenter Infrastructure 

Innovation

ÅWhere does the money go?

ÅPower Distribution Infrastructure

ÅMechanical Systems

ÅSea Change in Net Gear

ÅServer Innovations

22010/6/23 http://perspectives.mvdirona.com

Talk does not necessarily represent positions of current or past employers



Pace of Innovation

ÅDatacenter pace of innovation increasing

ïDriven by cloud service providers and very high scale 
internet applications like search

ïCost of datacenter & H/W infrastructure dominates

ïNot just a cost center

ÅHigh focus on infrastructure innovation

ïDriving down cost

ïIncreasing aggregate reliability

ïReducing resource consumption footprint
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Where Does the Money Go?
Å Assumptions:

ï Facility: ~$88M for 8MW critical power
ï Servers: 46,000 @ $1.45k each
ï Server power draw at 30% load: 80%
ï Commercial Power: ~$0.07/kWhr
ï Power Usage Effectiveness: 1.5
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Å Observations:
Å 34%  costs functionally related to power (trending up while server costs down)
Å Networking high at 8% of costs & 19% of total server cost (many pay more)
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Power Distribution
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Power Distribution Efficiency Summary

ÅNote: 2 more power conversions after last slide
5. Power Supply: often <80% at typical load

6. On board voltage regulators (VRMs or VRDs)
Å<80 Common & ~95% efficient available

ÅRules to minimize power distribution losses:
ï Oversell power (more potential load than provisioned power)

ï Avoid conversions (fewer transformer steps & more efficient UPS)

ï Increase efficiency of conversions

ï High voltage as close to load as possible

ï Size voltage regulators to load & use efficient parts

ï High voltage direct current a small potential gain 

Å But power distribution improvements bounded to 11%
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Mechanical Systems
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