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What rfluka does -II

As described in the introduction to MonteCarlo,
s FLUKA uses pseudo-random numbers to simulate physics processes

= Many “histories”, or "primary particles” are needed to reach a good statistical
accuracy

s Statistical errors can be derived as rms from "batches” of primaries
rfluka takes care of running several "batches” or cycles,
= numbering them for convenience and further use ,

= and giving appropriate names to the output files : i.e. example_running002.out is
output from input example_running.inp, 2" cycle.

How many cycles ? Defined by the -M and -N parameters: from cycle N+1 to cycle M
The collection of these cycles is called a "run”
The pseudo-random sequence is preserved by FLUKA + rfluka:

= Initial random copied from $FLUPRO or generated (see lecture) as raninp001

s At Nth cycle end (actually more often), random written to raninp### , ###=N+1

» To be used as starting point for the next cycle
16
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At the end of the FLUKA run:

*If everything is OK the temporary directory disappears
*And the relevant results are copied in the start directory:

*Removing links by default you have example_running00n.log,
example running00n.out, example running00n.err
(n=cycle) and ranexample_running00Om (seed for cycle m = n+1)

*Removing temporary files

*Saving output and random number seed

User-defined scoring
*Saving additional files from scoring requested by the user (see lecture)

Moving fort.33 to /home/username/work/ex_running/example _running001_fort.33
Moving fort.47 to /home/username/work/ex_running/example _running001_fort.47
Moving fort.48 to /home/username/work/ex_running/example _running001_fort.48
Moving fort.49 to /home/username/work/ex_running/example _running001_fort.49
Moving fort.50 to /home/username/work/ex_running/example _running001_fort.50

End of FLUKA run
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Checking FLUKA during the run

M
\

Look in the temporary directory:

a) Initialization phase ends when the *.err file is created.
b) Inside *.err file and (at the end of *.out file) the progress in the number of events is
given in the line immediately following the one which starts by “NEXT SEEDS”:

NEXT SEEDS: C8888D 0 0 0 0 0 33B49B1 0 0 0

1 9 9 0.0000000E+00 1.0000000E+30
0
NEXT SEEDS: C88894 0 0 0 0 0 33B49B1 0 0 0
2 8 8 5.0010681E-03 1.0000000E+30
0
NEXT SEEDS C8889A 0 0 0 0 33B49B1 0 0 0
V4 3.3340454E-03 1.0000000E+30
\ \ O \
EVENTS TO BE AVERAGE CPU TIME
EVENTS ALREADY COMPLETED CONSUMED PER EVENT

COMPLETED 18



Always open the output file

M

e The standard inp###.out file contains plenty of information
e If FLUKA crashes, gives hints on the reason

e It tells you how FLUKA interpreted your input cards = spot subtle errors

e It contains physics data used by LUKA
e It provides summary of the cycle: energy deposited, CPU time, particles produced....

e = When setting up a simulation, it is a good practice to ALWAYS run a short test and
check the output file

e > If something in the results puzzles you, ALWAYS check in the output file that the
settings are what you meant to have.

o We'll show you examples all along the course 19




Output-Timing of the run- number of primaries

M

- .
Use it to choose the number of
: . Total rmber of primaries un: 1000 for = weight of: 1.000000E+03
pr'lmar'les / Cycle I'll Please remember that all results are normalized per unit weight |11
The main stack maximum occupancy was 81 out of 40000 zwailable
. ' ' Total number of inelastic interactions (stars): 1722
Q' how many pr‘|mar‘|eS? Total weight of the inelastic interactions (stars): 1. 7ZE000E+03
' GS many GS needed To r‘eGCh a 900d Total number of elastic interactions: 15382
S-l-a-l-ls-l-lcal COHVCI"QCHC@ Total weight of the elastic interactions: 1.58Z000E+03
Total rumber of low energy neutron interactions: 20821

Total weight of the low energy neutron interactions: 2. 082621E+04

R . (1} n"n .
Q' Wha.‘- 'S a r‘easonable CPU T|me for‘ ITu:utal CPU time used to follow all primacy particles: 6. 843E+00 seconds u:uf:I
a Iong CYCle ? I Average CPU time used to follow a primacy particle: 6. 843E-03 seconds u:qu:

Maximum CPU time vsed to follow a primacy pacticle: 4 BA9E-0Z2 zeconds of:

Residual CPU time left: 1. 000E+30 seconds of:

A: less than one day, to be on the safe
side for crashes

Q: in this example, how many primaries CPU time is not real
can be run in a 10h cycle? time!

A: 3600/6.8E-3 ~ BEDS

Q: how many cycles?
A: minimum 5 to be able to calculate
statistics

20
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Complete the run

e add statistics by running more cycles:
o S$FLUPRO/flutil/rfluka —N1 —M5 example_running

e While it runs, have a look

21




Output: Energy Balance

M

3. 5000E+00

Prompt radiation

(100, %) GeV¥ awailahle per heam particle diwided into
Fadicactive decays

system

2.09309E-01 0. 0000E+00 « 0.0%) Ge¥ hadron and muon dE Adx
1.1665E-01 0.0000E+00 f 0O.0%) GeV¥ electro-magnetic showers
8. 8952E-03 0.0000E+00 f 0. 0%) Ge¥ ruclear recoils and heawy fragments
0. 0000E+00 0.0000E+00 ¢ 0.0%) Ge¥ particles helow threshold
0. 0000E+00 O.0000E+00 ¢ O.0%) GeW residual excitation enerqgy
1.1321E-03 O.0000E+00 ¢ O.0%) Ge¥W low energy nevtrons
+ +
1. 6105E-02 0. 0000E+00 ¢ 0.0%) GeV¥ particles discarded
0. 0000E+00 0.0000E+00 f 0. .0%) Ge¥ particles out of time limit
1. 3589E-01 GeW missing

Escaping the system: out of the geometry and going to other blackholes
(see lecture on geo). If you find 100%..maybe something is wrong ..

Discarded particles (i.e. neutrinos).
Missing Energy: Calculated by difference:
* pure EM problems it should be O;

* in hadronic problems it is the energy spent in endothermic nuclear
reactions (* 8 MeV/n), or gained in exothermic (i.e. mostly neutron

capture): it is -total Q.
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Tips & Tricks

How to make a “clean” stop of FLUKA run

Here "clean” means closing all files, writing scoring output and removing the temporary
directory and files.

In the temporary run directory:
touch fluka.stop To stop the present cycle

or kill -SIGTERM <process_id>
the same id as in the fluka_xxxx

or touch rfluka.stop To stop all remaining cycles

The clean stop will occur at the next CPU-time check, i.e., at the same time when
printing the random number calls : see START card instructions (5th parameter) for
the frequency of these checks!!

If the check is never performed it means that the program has entered an infinite
loop (probably a fault in user code)
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MAC users

e A Mac version is available
e Users shall have gfortran installed.
e For the installation of the FLAIR graphical interface, see slides in the backup

24
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Virtual machine installation
e A VM distribution based on Docker is available: https://flukadocker.github.io/F4D/

e The instructions provided allow you to:
s Installing Docker
= Generate your personal Docker image with FLUKA
= Create your first FLUKA container

e There is also a list of known issues and instructions to update the FLUKA Docker
Image.

25



https://flukadocker.github.io/F4D/

Thanks for your attention!




BACKUP
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Flair Installation for Mac OSX

6. Battistoni, INFN Milano




Example Instructions for Mac OS X High Sierra
(10.13.3)

fink as manager for software installation



Present version: flair-2.3-0 and flair-geoviewer-2.3-0

Installation has to start from the flair*tgz packages to be locally compiled

Important: The crucial point is that it is necessary to have python
installed by fink

Notice that in this case the relevant software goes into

/sw/lib

/sw/bin

etc.

Check:

1) there must exist /sw/bin/python (Is /sw/bin/python*)

2) check with fink giving the command: fink list python

it should appear:

| python27 1:2.7.14-1 Interpreted, object-oriented language

| python27-shlibs 1:2.7.14-1 Interpreted, object-oriented language
(notice the initial i, which means “installed”)




If /sw/lib/python does not exist, and/or fink list python does not return
the signal that python2.7 is installed give the command:

fink install pyhton 2.7

(one has to have administrator privileges)

After that perform the same checks described before
Also numpy has to be installed with fink.

Check with the command: fink list numpy
| numpy-py27 1.14.0-1 N-dimensional array package for Python2)

If not installed: fink install numpy-py27




The $PATH (or $path) env. variables must have /sw/bin with precedence
with respect to /usr/bin

If in /sw/bin there is python2.7 but not just pyhton, then, as superuser,
go to /sw/bin

and issue the command:
In —sf pyhton2.7 python

For people accessing DICOM files with flair give also the command:
easy_install pydicom




After that download and expand flair and flair-geoviewer tgz files

Then follow all instructions in the README file contained in the flair-2.3
directory concerning tarball installation

In the same README there are also the instructions to compile and
install flair-geoviewer




