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Introduction

« HEP-SPECO06 is the HEP-wide benchmark for CPU performance since 20009.
e The metric hs06 (unit HEP-SPECO06 seconds per event) is calculated as follows:

walltime X Ncores X COTEPOWET

hs06 —

Nevents

(1)

 The corepower has to be extracted via the HEP-SPEC06 benchmark suite.

e The ATLAS Software Performance Group (SPOT) makes frequent measure-
ments of the hs06 value of ¢¢ event simulation on dedicated hardware.

« Comparable simulation processes take much longer on the world-wide ATLAS

computing grid (WLCG).

— SPOT measures (2020):
3 kHS06 sec/ event

— Average of ATLAS jobs on WLCG (2020):
4.7 KHS06 sec / event

 Where does this discrepancy come from?

 Run hundreds of identical mini simulation jobs with HammerCloud (HC) on

all computing sites

— get reproducible data, directly comparable with SPOT results.

Cut Jobs  Sites  diff. CPU types
0 total 102066 96 154
1  exclude TEST queues 98196 89 154
2  (nJobs per CPU & site) >= 25 96805 86 125
3  (total nJobs per site) >= 50 96757 85 125

« In total 96 sites have been probed operating 154 different CPU types.
Selection: Test queues are rejected. Only CPU types with more than 25 jobs
per site considered. Final selection: Sites with at least 50 jobs

The Global Pict
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« Each job reports hs06 value.

e Each bar is the average hs06 ;
value per site. R

e Dashed lines show SPOT re-
sult, mean Grid Prod 2020, .
and HC mean.
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Selecting the results by CPU type — divide in Intel and AMD

Intel Xeon

hs06 SPOT 3.0 kHS06 sec/evt

----- hs06 mean GRID 4.7 kHS06 sec/evt
10000, ~ hs06 mean 4.8 kHS06 sec/evt

----- hs06 mean (>2016) 3.3 kHS06 sec/evt
I hs06 per CPU type

I hs06 (>2016) per CPU type
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hs06 SPOT 3.0 kHS06 sec/evt
hs06 mean GRID 4.7 kHS06 sec/evt

------ hs06 mean 5.2 kHS06 sec/evt
------ hs06 mean (>2016) 3.5 kHS06 sec/evt
I hs06 per CPU type

B hs06 (>2016) per CPU type
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 New hardware performs better then old (orange after 2016) - not entirely true

Detailed study of a site with multiple CPU types
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 HC jobs on identical hardware used
by SPOT team show nice agreement.

e Contribution of sites to ATLAS event
simulation production in 2020.

Resources job state
all finished
hs06  CPU eff. hsO06  CPU eff.
all 4664 0.783 4127 0.787
Grid & Cloud | 4215 0.946 | 3987 0.946
Grid 3462 0.955 | 3244 0.953

Averaged numbers for all simulated events from ATLAS 2020 production

e Only finished jobs on Grid or Cloud resources can be probed by HC

e 80 -90 % of contributing sites have been measured by HC

 Weight each site according to its contribution to 2020 production (pie plot)
— values from HC tests comparable to results from 2020 production

ATLAS grid HC benchmarks
Resources prod. 2020 | tot. frac hs06  hsO6w | rel dev[%]
all resources 4127 80.3 3585 3906 5.4
Grid & Cloud 3987 90.5 3618 3921 1.6
Grid 3244 83.3 3595 3263 -0.6

e Closure for Grid (& Cloud) resources agree within 2%

Detecting site performance deviations
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e Inverting eq. 1 — extract corepower value from the benchmark jobs

with fixed reference hs06 value (here: 3kHS06)

e Calculated optimal corepower can be compared with published value

(blue bars show deviation).

— positive values: site underestimates performance

— negative values: site overestimates performance

Conclusion

e HammerCloud is an ideal tool to make world wide benchmarks

hs06 does not scale linearly over different CPU generations

Good closure: HC benchmarks reproduce both SPOT & Grid production results

Discrepancy mainly induced by failed jobs and non Grid and Cloud resources

HC benchmark results can be used to verify published corepower values
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