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Saving Energy, Saving Money, Saving the World.




Performance according to,..

o Greg Linden, Amazon Source: highscalability.com/

— “Every 100 ms of latency costs them 1% in
sales.”

» Marissa Meyer, Google
— “An extra .5 seconds in search page




-entional wiM " "

Higher frequency = higher performance

> fom's Star Wars: The Old Republic - CPU Clock Scaling
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-conventional results

Over 30 peer-reviewed publications observe slowdowns at higher speeds.
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Slowdown from power scaling is pervasive and significant in 1/0.
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Intel: ICAC'11 2%

IBM: CF’05, IPDPS’05 3%

Barcelona Supercomputing Center: JPDC’ 12 4%

North Carolina State University; SC'06 2%

Virginia Tech: SC'05 12%
North Carolina State University: PPoPP’05 1%
NICTA, University of South Wales: HotPower’10 5%
Marquette Univ. : GreenCom’10, IPDPSW’10, CCGrid’12

Results from OUR WORK
I0Zone (simple)

varMail (complex)




nintended Consequences

varMail
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/ MASCOTS ‘14 et al: LUC Runtime system limits unintended consequences.
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Speedup
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* |ssue: Nondeterminism
— False positive/negative

— Magnitude of slowdown varies

* A possible solution: large runs, but ...
— Takes weeks/months to collect data
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« Systems include
— Software
— Middleware m=)

— Hardware

 Hard to isolate
— Which layer?
— Where in layer? Source: linuxfoundation.org
— How to find?

* Cloud makes everything harder
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Lines of code
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* Design “better” cloud systems

Performance, Power, Energy

Measurement

— Power, performance, thermals (in-band, out-of-band)
— Fine-grain and course grain

Hardware

— Variety (heterogeneity)

— Scale (more than 256 cores at a time)

Software

— Variety (OSs — bare metal, VMs)

— Tools (MP APls, Instrumentation)

Access & Control

— Time (>90% confidence in results)

— Flexible resource allocation 0
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Thanks!




