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How many HS06 I get from a new job 

when N-1 core are loaded?
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HS06 vs HS06 compiled at 64 bit
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CPU requested LHC on all Tier1
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LHC data forecast
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run2 2015-2018 1.5 1034 cm-2s-1 150 fb-1 40

Long shutdown 2 2019-2020

run3 2021-2023 2.5 1034 cm-2s-1 300 fb-1 60

long shutdown 2 2024-2025

run4 2026-2029 5.0 1034 cm-2s-1 1000 fb-1 140-200
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Shipment

ARM: Smarphone, Tablet, Cars, Home Media

X86: Personal computer, notebook
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HEP!
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ARM introduction
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The ARM Cortex A Series 
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MODEL Architecture Process out of order Core Cache L1 Cache L2 Dmips/MHz

nm min-max

A5 Arm v7 32 bit n.d. no 1-4 4-64 n.d. 1.57

A7 Arm v7 32 bit 40-28 no 1-8 8-64 up to 1 MB 1.9

A8 Arm v7 32 bit 45-65 no 1 32+32 256-512 KB 2

A9 Arm v7 32 bit 28-65 yes 1-4 32+32 up to 1 MB 2.5

A12 Arm v7 32 bit n.d. yes 1-4 32+32 up to 8 MB 3

A15 Arm v7 32 bit 28-32 yes 2-8 32+32 up to 8 MB 3.5 - 4.0

A17 Arm v7 32 bit 28 yes 4 32+32 up to 8 MB 4

A53 Arm v8 64 bit 28 no 1-4 8-64 + 8-64 128 KB - 2MB n.d.

A57 Arm v8 64 bit 28-20 yes 1-4 48+32 512 KB - 2MB n.d.



Odroid XU
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 Exynos5 Octa Cortex 

A15 1.6 Quadcore and 

A7 Quadcore CPUs

 2GByte LPDDR3 RAM

 $169

 Fedora 18, armV7, 

gcc4.8, ODROID 

kernel



The big LITTLE architecture
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Jetson Tegra K1
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 Nvidia Tegra K1 SOC

 Kepler GPU with 192 

CUDA cores (unused in 

my tests)

 4+1 quad core A15 cpu

 2200 MHz

 2GB x 16

 Linux  Ubuntu/Linaro

4.8.2-19 



Nvidia Tegra K1 Building Blocks
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Intel Atom Server

19

 Not a SOC but a low 

power architecture

 X86-64



Server based on Intel server
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 Atom server in 2U rack mount chassis

 Each card has 8core Avoton computer node and up to 

32GB

 92 host is this prototype



ARM server for HTC
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Xeon D Broadwell SoC

25



Xeon D vs Avoton

26

0.00

20.00

40.00

60.00

80.00

100.00

120.00

140.00

160.00

180.00

200.00

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

Xeon D 32bit

Atom Avoton C2750 32bit

Xeon D 64bit

Atom Avoton C2750 64bit



Xeon D vs Avoton per core
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Performance per core
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Measurements of power consumption
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 Measurements of voltage, 

amperage and power

consumption

 The power logger

 Measurements setup



Power logger sw
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Idlecompile First run Second run Third run



Power consumption (Watt) on Intel 

Xeon E5 2660
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Efficiency HS06/Watt
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Power consumed on 

Intel ATOM C2750 vs XEON E5 
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Power Efficiency HS06/Watt

Intel ATOM C2750 vs XEON E5
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HS06/Watt on ARM vs Intel
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 I measured also the Tegra and Odroid dev kit 

 Efficiency less than Intel Atom but with cheap PSU, 

20W consumed while 5W rumored

 Waiting for next generation of ARM at 64bit
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AMD A1100 – A57 ARM
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HS06 – XeonD, Avoton, Amd A1100
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Per core loaded
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HS06/Watt on A57 and Xeon D
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 Xeon D perform as expected

 Amd A1100 –A57 has good performances but 

disappointing power consumption. Not yet production 

grade configuration. Power supply issues?
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HS06/Watt x86-64 vs LowPower
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Power consumption AMD A1100

42



Conclusion
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 SoC processor can give us at least a 2x increase in 

HS06/Watt in HS06 and probably in HEP code

 The number of core/processor is very small. So special 

high density (proprietary) chassis are needed

 ARM64 look interesting but more evaluation is necessary

 Intel is leading in term of HS06/Watt




