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Results of Running Pythiaé with ProMC on Vesta BG/Q
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|ldeal MC for IO benchmarks (fast!)

We see low efficiency for I/O intensive jobs —

Efficient fraction

Efficiency = R(1) / (R(N)/N) v.N

R(1) — job run time for 1 core
R(N) — job run time for N cores

Results of Running Pythiaé with ProMC on Vesta BG/Q
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HepSlm for 100 TeV https://atlaswww.hep.anl.gov/asc/hepsim/

=HepSim= reference HEP simulation samples

RefHepSim is a repository with reference Monte Carlo events (LO+PS, NLO, etc) for HEP experiments. Events are stored in the ProMC format. RefHepSim can be used to browser separate events, look at cross sections, reconstruct any distribution or use for fast
detector simulations as described in the HepSim manual. In order to download a folder with all files, right click on the directory below and select "Copy link location”. Then use this command to copy all files: wget -r-11 -H -t1 -nd -N -np -A prome -E [URL],
substituting [URL] with the correct directory name.
[pp collisions [B Tev, 13 TeV, 14 Tev, 100 TeV
le+e- collisions 500 Gev
Send comments to: Sergei Chekanov (ANL) chekanov@anl.gov.
o events/pp/100tev 13 directories, 0 files (32.91 GiB total)
Search files L e W current directory only
Nr  Directory/Filename Description Size Last Modified
1 |7 gamma_jetphox/ JETPHOX 1.3.2: 10M events, inclusive gamma at NLO QCD for pT=1 TeV. CT10 NLO +52 PDF errors 4 plot [|data ¢ scriptpy | 1.24 Gib 2014-02-18 21:08
2 |[] gamma_jetphox_ptbins/ JETPHOX 1.3.2: 10M events, inclusive gamma at NLO QCD for pT>200 GeV, MSTW2008 NLO +41 sets, Binned in pT /4 plot []data ¢ scriptpy | 6.28 Gif 2014-03-01 18:57
3 |1 gamma_mefm/ MCFM 6.7: 26M events, inclusive gamma at NLO QCD for pT=1 TeV. CT10 NLO +52 POF errors / /4 plot [=|data # scriptpy | 619 Gif 2014-02-11 20:28
4 | [ higgsjet_gamgam_mcfm/ MCFM 6.7: 26M events, Higes(->gamma+gamma)+jet at NLO QCD. CT10 NLO +52 PDF errors. sigma=672.3+/-7 4 plot [=]data ¢ scriptpy | 1.47 Gif 2014-02-14 15:40
5 |[7 higgs_gamgam_mcfm/ MCFM 6.7: 26M events, Higgs->gamma+gan 10? . . fb |/ plot [=]data @ scriptpy | 2.07 Gif 2014-02-14 15:41
6 | [ higgs_pythias/ PYTHIAB: 10,000 events, gg2Httbar and qqb § w2 T NHOQCR MSTWR00E NLOY Jiplot [E|data Ascriptpy| 85220 MiB | 2014-03-01 07:26
7 |7 higgs_ttbar_mcfm/ MCFM 6.7: Higgs+ttbar. 20,000x512 events, N E_ 0 r 1 4 plot [|data ¢ scriptpy | 2.34 Gib 2014-02-14 15:42
= * _ PR J
8 |F3 higgs_ttbar_mgs/ MadGraphs: p p > h t t- [QCD], fock events| & * . ~Hepsim= 3 [ plot @ scriptpy| 477.77 MiB | 2014-02-08 12:00
=10 1
9 |7 jets_nlojetpp/ NLOJET++: Incl. antikT4 jets at NLO QCD. p] 2 ,o-2F ".. 1 | plot [=|data ¢ scriptpy | 1.74 Gif 2014-02-25 13:16
10 | £7 qed_pythia8/ PYTHIAB: 100,000 events. All QCD processes 10 .‘-_ 1 [A, plet ¢ scriptpy | 716.21 MiB 2014-02-13 16:04
‘ E
11| [ ttbar_mcfm/ MCFM 6.7; 268 events, ttbar at NLO QCD (pq e 1 Jiplot [Edata @ scriptpy |5.57 Gib 2014-02-13 08:29
™ 1
12 |7 ttbar_mg5/ MadGraph: p p » t t~ [QCD], 100k events, al S 1 | plot [=|data ¢ scriptpy | 365.49 MiB 2014-03-01 07:53
13 |7 zboson_ee_mcfm/ MCFM 6.7; 20M events, Zboson->e+e at NL( 107 r - -. 541
— o — ; Truth levels
E ) . ) . ] 3
' ' . 8, 13, 14, 100 TeV
g L] wrdd—t t ]
“ ol , , k MC LO, NLO+matched
o 5000 10000 15000
P [GeV] showers, NLO (MCFM)
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ProMC https://atlaswww.hep.anl.gov/asc/promc/

ProMC

Next generation input-output file format

ProMC is a library for Monte Carlo event records or any structural data, including experimental
data, in very compact binary form. The main features are:

* Streams data into a binary form and dynamically writes less interesting numeric
information with reduced precision compared to more interesting records. Such content-
dependent "compression” can substentially reduce file size.

* Fast. No CPU overhead due to decompression.

» Self-describing data format based on a template approach to encode complicated data
structures. One can generate C++, Java and Python analysis code for reading and writing
data from the ProMC file itself.

* Multiplatform. Data records can be written and read in C++, Java and Python.
* Forwards-compatible and backwards-compatible binary format.

* Metadata for each event can easily be encoded.

= Random access. Events (and metadata) can be read starting at any index.

* No extermnal dependence. The library is small and self-contained.

S.C, “Next generation input-output data format for HEP using Google's protocol buffers”, ANL-HEP-CP-13-32,
Snowmass 2013 Proceedings. arxiv.org:1306.6675

S.C, K. Strand, P. Van Gemmeren, ProMC: Input-output data format for HEP applications using varint encoding,
ANL-HEP-PR-13-41 arXiv:1311.1229 (CPC)
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