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: | 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:${COATIAVA}bin:${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 ifarmé5 or the batch farm)

- Assuming your environment is set up correctly, do

gemc /group/clasl12/clas12.gcard -USE_GUI=0 -N=250 -RUNNO=11 »

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

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)
*Iin the ftof line, change “original” to “javageom”

reads constants from
database corresponding to

run 11 (for now this is the best
value, but it's likely to change)

*comment out the “INTEGRATEDRAW?” line if you don't need the MC true banks (this saves a lot of space)



Running clas12-reconstruction
(must have internet connection to access database, or use the local sglite 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 \
-0 rec2.0_out.evio -config DATA::mc=true -config CCDB::CALIBRUN=11 \

i / name of the file to cook

should be consistent with

name of the outpu file RUNNO on previous slide

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

y

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):
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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:

800 Evio Event
source fUsers/harrison/Desktop/CLASL 2softwareValidation/rec2.0_protons_20000.4.0 ‘ || Show ints in hex
event & 7 ‘ num events 19999 | | prev | | next | Coto#
[01] 23 | Tag Num Name Type Length i
{gg} 1 20 5 GenPart: true.vx DOUBLEGS B -
20 & CenPart:true.vy DOUBLEES 8 ECDetector. clusters ECDetector. hits ECDetector. peaks
20 7 GenPart:true.vz DOUBLEGS -]
1000 a FTOF1A ALSQBANK 228
1002 ) FTOF1A dgtz ALSOBANK 220 EVENTMR:: putretcfe
1002 1 FTOF1A::dgtz.sector INT32 12
102 2 FTOF1A::dgtz.paddle INT32 12
1002 3 FTOF1A::dgtz ADCL INT32 12
102 4 FTOF1A:dgtz ADCR INT32 12 FTOFLA . dgrz
1002 5 FTOF1A::dgtz. TDCL INT32 12 FTOF1E. .dges
1002 6 FTOF1A::dgtz TDCR INT32 12 FIQRec: fafir
1002 7 undefined INT32 12 Genfart true
Anie i undefined NI i HitBasedTrkg. . MECiusters  HitFazedTrkg. . HECrozses
1002 9 undefined INT32 12 HitBasedTrig: HEHits HitBasedTrkg:  HESegments  MitBasedTrkg. -HETracks
102 10 undefined INT32 12
1002 &) FTOF1A::dgtz.hitn INT32 12 PCAL dgtz
11040 a FTOF1B ALSOBANK 316
- 1102 a H‘OFIE.'.'dgtz ALSOBANK 308 TimeBased Trkg. . TEC/usters
1102 1 FTOF1B:dgtz sector INT32 a0 TimeBasedTrkg. . TECrosses  TimeBasedTrkg. TRHits TimefasedTrkg. . THSegments
1102 2 FTOF1B dgtz.paddle INT32 20 PR RO e
1102 3 FTOF1B::dgtz ADCL INT32 20
1102 4 FTOF1B::dgtz ADCR INT32 20
1102 5 FTOF1B::dgtz TDCL INT32 20
1102 & FTOF1E::dgtz TDCR INT32 20
1102 7 undefined INT32 20
1102 ] undefined INT32 20
1102 9 undefined INT32 20
1102 10 undefined INT32 20
1102 93 FTOF1E::dgtz. hitn INT32 20
1210 a FTOFRee ALSQBANK 400
1212 a FTOFRec:ftofhits ALSOBANK 392
1212 1 FTOFRec::frofhits.sector INT32 20
1212 2 FTOFRec::ftofhits.panel_id INT32 20
1212 3 FTOFRec::frofhits.paddle_id INT32 20
1212 4 FTOFRec::ftofhits. paddie_status INT32 20
1212 5 FTOFRec:ftofhits.energy FLOAT32 20
structure  BANE ‘ tag 1002 ‘ length 12 bytes |
‘datatype INT32 ‘ number 2 ‘ description  FTOFLA:dgtz.paddle |




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:

<bank name= tag=
<gection name = tag
<Column names=
<column names=
<Column names=
<Column names=
<column names=
<Ccolumn names=
<Column names=
<column names=
<Ccolumn names=
<Column names=
<column names=
<Column names=
<column names=
<Ccolumn names=
<Column names=
<column names=
<Ccolumn names=
<Column names=
<column names=
<Ccolumn names=
<Column names=
<column names=
<Column names=
<column names=
</section>

<gection name
<Column name
<Column name
<column name
<Column name
<Column name
<column name
<Column name

</zection>

</bank=




org. jlab.evio.clasl2.*;

org. jlab.clas.physics.*; . . . .

e Working with evio files, part 4
org.root. histogram, *; L

org. root . pad. #;

org. root, func. *;

java. Lang. aths Athorough analysis of evio files
can be done with groovy scripts.

(=B - T, RN R .

EviolataChain reader = new EviolataChain();
reader. addF i lef i1
reader. addFi la( Jg
reader. opent );

GenericKinematicFitter fitter = new GenericKinematicFitter(

H2D h_Yws¥ = new H20(

int eventCounter = 1;

while(reader.hasEvent() ==

{

println g

println + eventCounter +
eventCounter++;

EviolataEvent wholeEvent = reader.getHextEvent(});
PhysicsEvent genEvent = fitter.getGeneratedEvent (wholeEvent]);
PhysicsEvent recEwent = fitter.getPhysicsEvent (wholeEvent);

for(int i = 83 | < genEvent.count(); i++)

{

Particle myParticle = genEvent.getParticlelil;

println + o+ + myParticle.pid() + + myParticle.p() + + Math.tolegrees(myPort icle.theta()) + + Math.tolegreesimyParticle.phi(})
1

for{int © = 8; i < recEvent.count(); i++]

{

Farticle myParticle = recEvent.getParticlelil;

println + o+ + myParticle.pid(} + + myParticle.p() + + Math.tolegrees(myParticle.theta()) + + Math.tobegrees(myParticle.phi(}}
1

i f{wholeEvent . hasBank( 1

{

EviolataBank FTOFLA_true = wholeEvent.getBank(
for{int 1 = B3 1 < FTOFIA_true.roms(); i++)

{

double ovgh = FTOF1A_true,getDouble o B
double avgy = FTOF1A_true.getDoublef 5 138
h_tusH. fillfawgh, avghl;

H

H

}
TGCanvas can = new TGCanvas(

can.cd(d]);
can.draw(h_YvsH);




rlint i = 8; i < ge

Farticle m

aBank FTOFLA_tr
nt i = @; i <

FTOF1A_tr
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Working with evio files, part 4

Athorough 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

0 can

4000 I~ 1

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



	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11

