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Fun facts about datacenters
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Apple Inc. plans to invest $2
billion to build a data center...
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2\
OWorIdwide, such centers use the
rough equivalent of the output
of 30 nuclear power plants.
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Potential roadblocks for future growth

© Cost reduction

9. Capability scaling
° Mere-aatacenters—
° Nere-servers-peraatacenter—
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One time trick

Diminishing returns

>$2B per DC
@O0MW per DC

End of voltage scaling



But the datacenters are poorly utihzed!
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°° Low utilization in large -scale clouds, even with automated

Mmanagement systems
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Which 1S bad-for energy: efficiency.

Power vs. utilization ?. Servers still use lots of power
when not running at peak
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Bad for.cost efficiency

Datacenter Costs
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Capital costs

Bl Servers
H Energy
m Cooling

B Networking
l Other

°° Most of the costs are in-
capital’ equipment

O Gaoagle: 59% wasted!$
© Twitter: 67% wasted] $

90 > $1B potential waste on

one datacenter
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\What datacenters need to do better

?_ Better energy efficiency

?° Lessen/eliminate wasted power at lower utilizations

9. Better resource efficiency

° Improve utilization in the datacenter
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90 Causes of low efficiency in the datacenter =

?° My contributions towards improving efficiency

) Autoturboo:
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Causes of low. efficiency-in
datacenters




The applications running in a datacenter

? Batch workloads
°° Examples: analytics, log processing, training neural networks

°° Throughput oriented

° Latency -critical workloads
°° Examples: Google.com, Facebook.com, Twitter.com

9 Userfacing, extremely sensitive to latency

o v
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Largest class of latency . -critical workloads

?2 On-line Data Intensive ( OLDI) workloads are user '-facing
workloads that mine massive datasets across many servers

o Strict Service Level Objectives ( SLO): e.g. 99%-ile tall latency is 5ms

°° High fan -out with large distributed state

°° A substantial class of workloads in the datacenter
°" Driven by growth in web services and cloud computing
?° Google, Facebook, Twitter, = RAMCloud , etc.
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An example OLEDI workload: -~ websearch




Why: IS utilization: so-low?

o Underutilizationris ‘structurally ingrained in'OL DI\workloads - </«
> Diurnal user traffic (e.g. users are sleeping at 3am) - }
Fundamental

?> Planning for high traffic events (e.g. Black Friday)
?2 OLDI workloads are run on dedicated servers - } By design
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Poor energy efficiency-at low utilizations

Power vs. utilization
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Poor energy efficiency-at low utilizations

Power vs. utilization
100%
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Even when idle, servers still use
power (fans, DRAM refresh, etc.)
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Poor energy efficiency-at low utilizations

Power vs. utilization
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