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LCG project 
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LCG Application Area Simulation 
Project 
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LCG Generator Services 
http://lcgapp.cern.ch/project/simu/generator/ 

  mandate of the project: 
  "...to prepare validated LCG 

compliant (generators) code for both 
the theoretical and experimental 
communities at the LHC..." 

  to avoid duplication of work 
  to build libraries for required platform 

  to share experience between 
experiments 

  to use common generators (tunings?) 
  to offload authors from the 'basic 

support' duties 

MC authors 

Generator
 Services 

LHC Exp. 



08/02/2010 Witek Pokorski 6 

Project work packages 

  generator libraries repository [GENSER] 

  testing and validation of generators [VALIDATION] 
  first level support [SUPPORT] 
  event record [HEPMC] 

  maintained by Lynn Garren (FERMILAB) 

  event database [MCDB] 
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GENSER 

  centralized installation of all the MC generators 
used by LHC experiments on all the LCG 
supported platforms 

  common structure for all the generators 
  ready to use libraries 
  tarfiles with binaries 
  tarfiles with sources 
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Repository structure (1/3) 

/afs/cern.ch/sw/lcg/external/MCGenerators 
                                         /pythia6 
                                         /pythia8 
                                         /herwig 
                                         /herwig++ 
                                         /jimmy 
                                         ..... 
                                         /distribution/.. 

  For each generator: 
                                 pythia8/130 
                                        /135 
                                        .... 

LCG tar files with 
sources and binaries  
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Repository structure (2/3) 

  For each version: 
                                 135/share 
                                    /x86_64-slc5-gcc43-opt 
                                    /slc4_amd64_gcc34 
                                    ... 

  For each platform: 

                    slc4_amd64_gcc34/compile.log 
                                    /config.mk 
                                    /include/ 
                                    /lib/libpythia8.so 
                                    /lib/archive/libpythia8.a 
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Repository structure (3/3) 

  tarfiles: 

 /afs/cern.ch/sw/lcg/external/MCGenerators/distribution/ 

                             pythia8-135-src.tgz 
                             pythia8-135-x86_64-slc5-gcc43-opt.tgz 
                             pythia8-135-slc4_amd64_gcc34.tgz 
                             pythia8-135-slc4_ia32_gcc34.tgz 
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Using GENSER 
  to use libraries from AFS 

  link to /afs/cern.ch/sw/lcg/external/MCGenerators/... 

  to use binary tarfiles 
  download, unpack and link 

  to use source tarfiles 
  tar zxvf pythia6-413-src.tgz 
  cd pythia6/413 
  ./configure --help 
  ./configure --your-options 
  make 
  libraries go to pythia6/413/lib/ 



Using GENSER - Bootstrap 

  a set of tools to install GENSER generators 
following the same directory structure as on /
afs/cern.ch 
  can be used to create 'mirrors' of GENSER 
  can be used to install individual generators in 

'GENSER-like' way 
  allows to have a common structure that other tools 

(HepMC Analysis, Rivet, MCTester) can rely on  
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Available generators (1/2) 

generator 
homepage 

some (minimal) info 
about the build 
(dependencies, etc)  
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Available generators (2/2) 

  over 25 different generators available 
  FORTRAN and the new C++ generators 

  new versions installed with minimal delay 
  for ex. nine versions of Pythia8 already installed 

  binaries provided for several platforms (Linux, 
MacOSX, Windows) 
  request to install some generators on Windows 

  new generators added on experiments' 
request    
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Testing and validation 

  experiments used to independently test and 
validate each new version of the generator 
  clear duplication of work 

  GENSER testing and validation 
  testing of generators on different platforms 
  comparing different (new) versions of each 

generator 
  physics validation (comparing to data) 
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GENSER testing 

  simple tests  
  'single number' output, observable (charged 

multiplicity, etc) 
  histogramming tests 

  distribution output (pT, etc) 
  needs to be linked with ROOT 

  physics validation 
  implemented first analysis using Rivet 
  plan to implement further analysis 
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GENSER simple tests (1/2) 

  at least one simple test per generator 
  automatic checking between different versions of 

generators and platforms 



GENSER simple tests (2/2) 
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GENSER distribution tests  



08/02/2010 Witek Pokorski 20 

GENSER validation using Rivet 

•  



HepMC Analysis Tool validation (1/2) 

  you guys know more than me... 
  we certainly want to profit from your work and 

integrate it into GENSER tests 
  infrastracture for automatic running/comparison 
  integration into the nightly builds 

  we have an infrastracture to automatically check out 
from CVS and compile software every night 

  so far: web page on the GENSER site 
created and Albert is filling it out 
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HepMC Analysis Tool validation (2/2) 
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HepMC (1/2) 
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HepMC (2/2) 

  de facto standard for HEP events  
  Lynn Garren maintaining the code 
  changes and new features discussed within 

the community 
  two HepMC planning meetings per year 
  one major release per year (unless the second 

one is strictly necessary) 
  bugfixes released as soon as possible 
  currently preparing HepMC 2.06 
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MCDB (1/2) 
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MCDB (2/2) 

  Monte Carlo Data Base 
  used to store generated event 

  CMS is using it in large Grid production 
  for saving intermediate parton-level events 
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Conclusions 

  Generator Services proves to play a useful 
role for the LHC experiments 
  generators repository 
  testing 
  event record 
  MC event database 

  Generator Services future plan is to 
contribute more to the physics validation and 
tuning of the generators 


