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MC GENERATOR #1

MC-TESTER: why?

MC GENERATOR #2

Statisticaly
compatible ?

Comparisons of
physics content

Debuging,

development

Library versions,
maintainance

Automated tests
of installations of
large MC systems




Areas of use:

Exploration tool
for new (versions/implementations of ) generators

Comparisons of physics in generators:
Particles' decays
Parton-level (2 — n processes)

Debuging:
Generator versions (“flavours”)
Porting the code (F77—C++ transition)
Phase-space inefficiencies
Event record formats




MC-TESTER analysis:

Generation step:

For every event produced by tested generator, certain
(decay) processes are searched for and identified

For identified process, all possible
invariant masses are histogrammed

At the end of the run, histogrammes are stored In root file
Analysis step:

Creates a table of all processes,
matches the corresponding processes from two runs

Calculates branching ratios (and statistical errors)

Performs statistical analysis all histograms from two
generated root files, produces EPS files (and root file)

Produces a complete booklet (.
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Features:

Written completely in C++
(compiled code and ROOT macros)

Directly usable from F77 code
Simple: two F77 routines to be called in the code
Support for HEPEVT,LUJETS,PYJETS

Runtime parameters specified by root macros
(flexibility! e.g. read parameters from external file!)

Easy to integrate/use with existing MC
iInstallations (2 .so/.a libraries + root libs)

Examples of use provided (TAUOLA, PYTHIA)
Complete analysis environment
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Example of histogrammes:

Comparison of Mass(1) of nu_tau pi- pi- in channel tau- = nu_tau pi0 pi+ pi- pi Shape diff parm: H iStog ra m m eS
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HEPEvent library:

a unified interface to event record formats

MC Application event=&HEPEVT; // LUJETS, PYJETS, ...

¢ part=event .GetParticle {10};

X=part.GetPx () /part.Getk (};

HEPEvent
abstract interface

£

(I;IE [FEEE{*E) LUJETS J<— { STLEvent ]4—
HerwigEvent PYJETS J‘- [ HepMCEvent J<—




MC-TESTER as librarian tool:

Automated comparison tests for changing
versions of code

Differences (e.g. new features) visible at a glance!
Verification of compatibility with other version
Example: TAUOLA generator

3 versions of code to be managed:
CPC, CLEO, ALEPH




MC-TESTER as debuging tool:

Detection of integrity errors in generator systems:

Event gramatics problems
- cannot interpret data — reports the cause in debug mode

Configuration clashes and overwrites of private data:

Detects places where one generators “overwrite” the internal data
of the other -> differences in distributions (example: BaBar)

Invariant mass distribution — good variable for finding
phase-space inefficiencies




Event Record debuging:

Support for various formats of event record:
HEPEvent library: easily extensible!

Compare the same events stored in
various formats of event records

Debug event persistency methods
and event record I/O
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Hard to link single main program (needs wrappers)

One may export an event to a file in one module
(executable), then read it in another

Possibly large executable files
—why not use UNIX FIFO queues instead?
Synchronized parallelism!

MC-TESTER example: reading output text files from
MadGraph ME generator

Analysis
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Requirements:

We support Linux (RedHat 6/7/8/9/10beta) on 1386
(Tested also on AMD64)

gCC 2.95/2.96/3.x: gcc,g++,977,make
root 3.X

latex, (+dvips,gv)

Unweighted events to be stored in one of
supported event records (or text file)

Work in progress.
Support for weighted events

support for HEPMC C++ event record
Support for MacOS X




Status and availability:

Project's homepage:

HWliEEp: | /ccrn ch/Pioctr GColonka /MC/MC-TESTER

Current version: 1.112, 1.1p1 (src on the web)

Documentation: (on the web)
CERN, LANL, LC preprints, to be published in CPC

Contact:

Piotr.Golonka@CERN.CH
Zbigniew.Was@CERN.CH
tomek@friend.phys.us.edu.pl




We are open to discussions about:

possible extensions and areas of use

event record formats to be supported
(F77,C++,...)

hardware/software platforms to be supported

Please, contact the authors.




