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HEPiX cpu performance

• Test the validity of the industry-standard 
benchmarks (SPEC CPU) when compared 
with HEP experiments code

• Provide some recommendation to guide 
institutional purchases

• Use CMSSW applications to benchmark a 
number of machines with different 
architecture
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Benchmarked machines
• Used 10 machines with different 

architectures, frequencies, memory:

• 7 machines at CERN from the lxbench cluster

• Cluster TWiki: https://twiki.cern.ch/twiki/bin/view/FIOgroup/TsiLxbench

• 1 machine at DESY Zeuten (hpbl1)

• 2 machines at INFN Padua (lxcmssrv7, lxcmssrv8)

3



Gabriele Benelli, CERN HEPiX Spring 2008 May 8th 2008

CMSSW benchmarking

• All tests run with CMSSW_2_0_0_pre5 release

• Used 7 different physics processes (“candles”):

1.	HiggsZZ4LM190

2.	MinBias

3.	QCD_80_120

4.	SingleElectronE1000

5.	SingleMuMinusPt10

6.	SinglePiMinusE1000

7.	TTbar
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CMSSW Benchmarking 

• Run 100 events per candle

• Run GEN+SIM, DIGI, RECO steps separately

• Run the 7 candles sequentially on each core

• Four tests ran up to now:

• Loading all cores simultaneously

• Loading 1, 3 (only for 4 cores machines) and 5 cores (only for 8 
cores machines) with our application while running a cpu-
intensive, cache-contained benchmarking tool (cmsScimark2) 
on the other cores
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CMSSW Benchmarking

• The result of the benchmarking is seconds/event 
averaged on the 99 events (skipping the first one to 
avoid biases due to initialization)

• The results are reported in 3 formats:

• seconds/events per core

• events/seconds per core

• events/seconds per machine                     

• Link: https://hepix.caspur.it/processors/dokuwiki/
doku.php?id=benchmarks:cms
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Comparing GEN+SIM
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All cores loaded

AMD
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GEN+SIM normalized by frequency
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AMD

All cores loaded
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GEN+SIM normalized by frequency and # cores
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All cores loaded
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Comparing RECO
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All cores loaded

AMD
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RECO normalized by frequency
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All cores loaded
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RECO normalized by frequency and # cores
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All cores loaded
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RECO vs SPEC2000
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RECO vs SPECint2006
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RECO vs SPECfp2006
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SIM vs SPEC2000

16



Gabriele Benelli, CERN HEPiX Spring 2008 May 8th 2008

SIM vs SPECint2006
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SIM vs SPECfp2006
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Scaling with multicores
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lxbench07
TTbar RECO

Excellent 
scaling to the 

last core
(cmsScimark2)
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Scaling with multicores

20

hpbl1
TTbar RECO

Excellent 
scaling to the 

last core
(cmsScimark2)
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Conclusions
• Used CMSSW to benchmark 10 machines

• Observed a different behavior in AMD vs. Intel 
machines for complex vs. simple events at the 
RECO step

• Compared CMSSW applications with SPEC 
benchmarks: differences due to architecture/type 
of event are larger than the differences between 
different SPEC benchmarks

• The CMSSW application scales nicely with the 
current multicore architectures

• Work is ongoing (data analysis, more tests, 
developing a benchmarking suite to distribute)
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Back-up
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All Cores DIGI
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All Cores DIGI freq
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All Cores SIM freq core
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CMSSW vs SPEC
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All cores loaded
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HLT benchmarking
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HLT benchmarking
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HLT benchmarking
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HLT benchmarking
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HLT benchmarking
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TTbar numbers

32



Gabriele Benelli, CERN HEPiX Spring 2008 May 8th 2008

TTbar numbers
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