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Where Does the Power Go in
-+ hligh-Scale Data Centers?
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Agenda

A High Scale Services
I Infrastructure cost breakdown
I Where does the power go?

A Power Distribution Efficiency
A Mechanical System Efficiency

A Server & Applications Efficiency s
I Work done per joule & per dollar = =
I Resource consumption shaping
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Background & Blases
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A 15 years in database engine development-
i Lead architect on IBM DB2 -
I Architect on SQL Server

A Past 5 years in services
| = P
i Led Exchange Hosted Services Team | échange Ll

Hosted Services

i b
T Architect on the Windows Live Platform ==ﬁ===

I Architect on Amazon Web Services EJ

A Talk does not necessarily represent Windows Live
positions of current or past employers
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Services Different from Enterprises

A Enterprise Approach:
I Largest cost is peoplescales roughly with servers (~100:1 common)
I Enterprise interests center around consolidation & utlllzatlon
A Consolidate workload onto fewer, larger systems '
A Large SANs for storage & large routers for networkin o
A Internet-Scale Services Approach:

I Largest costs is server & storage H/W
A Typically followed by cooling, power distribution, powel
A Networking varies from very low to dominant depending upon service
A People costs under 10% & often under 5% (>1000+:1 server:admin)

I Services interests center around wedtkne-per-$ (or joule)
A Observations:

A People costs shift from top to nearly irrelevant.

A Expect higkscale service techniques to spread to enterprise

A Focus instead on work done/$ & work done/joule
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Power & Related Costs Dominate

A Assumptions:
I Facility: ~$200M for 15MW facility (dar amort.)

I Servers: ~$2k/each, roughly 50,000y&ar amort.)
I Average server power draw at 30% utilization: 80¢
|

Commercial Power: ~$0.07/kWhr
Monthly Costs

m Servers

$284,686
$1,042,440

m Power & Cooling
Infrastructure

Power

m Other Infrastructure

3yr server & 15 yr infrastructure amortization

A Observations:
A $2.3M/month from charges functionally related to power

A Power related costs trending flat or up while server costs trending down
Details at: http://perspectives.mvdirona.com/2008/11/28/CostOfPowerinLargeScaleDataCenters.aspx
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http://perspectives.mvdirona.com/2008/11/28/CostOfPowerInLargeScaleDataCenters.aspx

PUE & DCIE

A Measure of data center infrastructure efficiency
A Power Usage Effectiveness
I PUE = (Total Facility Power)/(IT Equipment Power)
A Data Center Infrastructure Efficiency
I DCIE = (IT Equipment Power)/(Total Facility Power) * 100%

A Help evangelizeUE(power to server components)
I http://perspectives.mvdirona.com/2009/06/15/PUEAndTotalPowerUsageEfficiencyTPUE.aspx

http://www.thegreenagrid.org/en/Global/Content/whitepapers/TheGreenGridDataCenterPowekEfficiencyMetricsPUEand-DCIE
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