
  

CLAS12 Software Guide for Beginners

This is a “bare-bones” guide to get users started with GEMC (Geant Monte Carlo) 
(version 2.3) and coatjava (CLAS Offline Analysis Tools (Java based)) (version 

2.0). For more complete documentation, see gemc.jlab.org and 
http://clasweb.jlab.org/clas12offline/docs/software/html/index.html.
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Setting up your environment

Note: I recommend running GEMC on ifarm65 or the batch farm; coatjava can be run anywhere

- To set up the farm environment, run the following commands:
source /site/env/syscshrc
module load java_1.8
use groovy
source /site/12gev_phys/production.csh 1.3 
setenv COATJAVA /group/clas12/packages/coatjava-2.0
setenv PATH /group/clas12/packages/bos:${COATJAVA}/bin:${PATH}
rehash

- On your own machine (mac or linux)
- check your version of Java JDK (from a terminal, do “java -version” (without the quotes))
- if version is < 1.8, update to the latest version

*you need the Java Development Kit (JDK) from oracle.com, NOT the Java Runtime 
Environment (JRE) from java.com

- if Groovy is not installed, install it (easiest way on mac is to first install homebrew, then do “brew 
install groovy”)

- Download and unpack coatjava with the following commands:
wget https://userweb.jlab.org/~gavalian/software/coatjava/coatjava-2.0.tar.gz
tar -zxvf coatjava-2.0.tar.gz

https://userweb.jlab.org/~gavalian/software/coatjava/coatjava-2.0.tar.gz


  

Running GEMC (use ifarm65 or the batch farm)

- Assuming your environment is set up correctly, do
gemc /group/clas12/clas12.gcard -USE_GUI=0 -N=250 -RUNNO=11

copy this file, then you can customize:
- which detectors and components to include/remove
- beam particle, momentum, angle, vertex and spread
- name of the output file
- lund file input (see gemc.jlab.org)
- etc... (see gemc.jlab.org)

*in the ftof line, change “original” to “javageom”
*comment out the “INTEGRATEDRAW” line if you don't need the MC true banks (this saves a lot of space)

set to 2 for graphical 
interface (but it's very slow) number of events 

to generate

reads constants from 
database corresponding to 
run 11 (for now this is the best 
value, but it's likely to change)



  

Running clas12-reconstruction
(must have internet connection to access database, or use the local sqlite db (see documentation))

- To reconstruct (“cook”) the raw evio file produced by GEMC, use your downloaded coatjava package:
coatjava/bin/clas12-reconstruction -s DCHB:DCTB:FTOF:ECREC:EB -i out.ev \
-o rec2.0_out.evio -config DATA::mc=true -config CCDB::CALIBRUN=11

should be consistent with 
RUNNO on previous slide

name of the file to cook

name of the output file
*the actual output filename will be 
rec2.0_out.0.evio (note the extra “0”)

reconstruction for the forward detector
remove this to get the entire detector

*when running clas12-reconstruction on the batch farm, you need to request a lot of memory 
(~6 GB) (this increases wait time to use the farm, and is really more than is needed... 
something to do with Java VM... hopefully this can be improved in the future???)



  

Working with evio files, part 1
Both GEMC and clas12-reconstruction produce data files in evio format which store information in banks. To 
browse through the banks, use evio-dump:

coatjava/bin/evio-dump -i filename.evio

You will see a list of the banks for a given event (press enter to go to the next event):

Copy and paste one of the bank names into the prompt and press enter to see the contents of the bank, e.g.



  

Working with evio files, part 2
Another way to browse through the banks is with ced (CLAS12 Event Displayer), do:

coatjava/bin/ced
then click Events → Open Event File... and open you evio file 
then click Views → Evio Event and browse through the GUI:



  

Working with evio files, part 3
For a description of what a variable name means, browse through the xml files in 
coatjava/etc/bankdefs/clas12/          e.g. FTOF.xml:



  

Working with evio files, part 4

A thorough analysis of evio files 
can be done with groovy scripts.



  

Working with evio files, part 4

A thorough analysis of evio files 
can be done with groovy scripts.

run this code with: coatjava/bin/run-groovy filename.groovy

sample output:
…
Event 9993:
generated particle 0 has PID = 211, p = 6.94579247450511, theta = 27.43991691113383, phi = 16.336739080263495
reconstructed particle 0 has PID = 211, p = 6.970181459595072, theta = 27.433028920755145, phi = 16.322397410012414

Event 9994:
generated particle 0 has PID = 211, p = 3.398543940286258, theta = 30.947530277926862, phi = 26.314366484406264
reconstructed particle 0 has PID = 211, p = 3.419796880845797, theta = 30.972688628848815, phi = 26.26770642233741

Event 9995:
generated particle 0 has PID = 211, p = 10.764975539054932, theta = 20.465776846939846, phi = -174.36618606279447
reconstructed particle 0 has PID = 211, p = 10.770962703054385, theta = 20.469946025858903, phi = -174.41547767318835
...

*See the documentation for examples 
of how to make this more efficient!



  

Some remarks:

- There are some issues with running groovy on the batch farm, this is being investigated

- Indexing to link tracks to hit numbers in the detector banks is currently not available but is 
in progress 
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