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® Where does the power go?

® Power Distribution Efficiency
® Mechanical System Efficiency
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Economies of Scale

® 2006 comparison of very large service with mid-size: (~1000 servers):

Large Service [$13/Mb/s/mth]: $0.04/GB
Medium [$95/Mb/s/mth]: $0.30/GB (7.1x)

Large Service: $4.6/GB/year (2x in 2 Datacenters)
Medium: $26.00/GB/year* (5.7x)

Large Service: Over 1.000 servers/admin
Enterprise: ~140 servers/admin (7.1x)

® Large block h/w purchases significantly more economic
® Large weekly purchases offer significant savings
‘ ® H/W Manufacturers willing & able to do custom designs at scale
® Automation & custom s/w investments amortize well at scale

® Summary: scale economics strongly in play
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Power & Related Costs [Will] Dominate

® Assumptions:
® Facility: ~$88M for 8MW facility
Servers: Roughly 46k @ $1.45k each
Server power draw at 30% load: 80%
Commercial Power: ~$0.07/kWhr
PUE: 1.5
Monthly Costs

m Servers

® ®©  ©

m Networking
Equipment
Power Distribution
21% & Cooling
m Power

m Other Infrastructure

3yr server, 4ymet gear, & 10 yr infrastructure amortization

A Observations:
A 34% costs functionally related to power (trending up while server costs down)

A Networking high at 8% of costs & 19% of total server cost

Updated from: http://perspectives.mvdirona.com/2008/11/28/CostOfPowerinLargeScaleDataCenters.aspx amazon
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http://perspectives.mvdirona.com/2008/11/28/CostOfPowerInLargeScaleDataCenters.aspx

Where Does the Power G0?

® Assuming a good data center with PUE ~1.5
® Each server watt loses ~0.5W to power distribution & cooling
° |T load (servers & storage): 1/1.5 => 67%
® Network gear <4% total power (5.8% of IT load)

® Power losses are easier to track than cooling:

® Power transmission, conversion, & switching losses: 11%
A Detailed power distribution losses on next slide
® Cooling losses the remainder:100-(67+11) => 22%

® Observations:
e Utilization & server efficiency improvements very leveraged
® Networking gear very power inefficient |nd|V|duaIIy but not big
problem in aggregate : - —
® Cooling costs unreasonably high
® PUE improving rapidly
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Power Distribution
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High Voltage

0 I . .
Utility Distribution 11% loss in distribution

.997*.94*.98*.98*.99 = 89%

2.5MW Generator (180 gal/hr)
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0.3% loss 6% loss 2% loss 5% '93_3
99.7% efficient 94% efficient, ~97% available 98% efficient 98% efficient
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