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The motivation
top 500 2009

o Roadrunner

. 129600 1BM Cell and AMD
Opteron cores

o Jaguar
» 150152 AMD Opteron cores

. Nehalem cluster
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The motivation

system performance [gflops]
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How It was done

Power

Meter

i

PSU

Voltage

Logger

indirect current metering

R_shunt

|||_

U'J" U‘)u|‘)]|

o

NonK

voltage metering

GND

+12V_CPU
R_shunt CPU cPU Multimeter
1 re o
Multimeter
R_shunt
+12V \
R_shunt
+5V
R_shunt
/_. +3.3V
R_shunt
R_shunt
+12V
R_shunt HDD
R_shunt -
M _+5V/+i2V an
|

OZNA@



PRACE

How It was done

high resolution power meter Lutron DW-6090

additional equipment such as current shunt resistors
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For each server a customized
wiring and shunt configuration
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The results

internal power distribution Xeon 5310, 4 DIMM
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The results
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Power distribution (AMD
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Istanbul blade system)
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Overall power consumption

Power consumption [W]
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Power efficiency  COMEY

NAMD appoa2 benchmark
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consumed power [watt/h]
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by Turn it off... (;@;ﬂ@b

Switched off machines still consume energy!

Consumed power
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* Accelerators and GPU — a
new hope?
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Accelerators

theoretical power/performance ratio
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watt hours
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FRAGE What was measured ( N 5
Sicortex 1458

« 243 CPUs (MIPS 66Mhz) 2W
« 1458 cores

 Kautz graph inteconnect

« 1,9 TB memory

. 2,1 Tflops

o less than 5 kW consumed
power
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Sicortex

theoretical power/performance ratio
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— Software Is crucial (-\.;-_.-/.3

Watt hour
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conclusions e

o Physical form of the servers can be as crucial as the
Installed hardware (CPU)

e Being greenis at the cost...

e Itis hard to have efficient ,,good for everything”
system. There ARE solutions that are better in terms of
energy efficiency than x86 (commodity based) servers

» Software support s crucial

— the accelerators are great but are green only when on
100% load.

— getting maximum of the hardware is sometimes hard due
to lack of appropriate software
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The future ( o NAN?

 In short time scale power efficiency can be
Improved by simple steps.

— technology
— funding!

* More efficient programs - non-commercial
approach...

e new power management policies

— power aware schedulers?
— power aware software?
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Thank you!

Radoslaw.januszewski@man.poznan.pl



