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Repository AcBvity 
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release‐2009‐02‐04 

One tagged release of 
Hall‐D source since 
last collaboraBon 
meeBng: 



Repository Changes 
•  Start counter 40‐stave geometry (not default) 
•  CDC Geometry modified to reflect final design 
•  Gas Cerenkov detector removed* 
•  Control cards in hdgeant 

–  PaTern key size extended from 4 to 16 characters 
–  SAVEHITS  enable/disable “no hit” events in output 
–  SHOWERS_IN_COL enable/disable showers in collimators 
–  PLOG  sample momentum from log distribuBon for parBcle gun 
–  TLOG sample theta angle from log distribuBon for parBcle gun 

•  DMagne3cFieldMapSpoiled class added to allow simulaBon or 
reconstrucBon with a “spoiled” field 

•  Updated invariant_mass_hists plugin which provides an example of 
how to use reconstructed values in an analysis 
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… Repository Changes 
•  Detector numbering scheme 

–  ID number increases as lab coordinate increases 
–  TOF and FCAL updated (others OK) 

•  Added material map for tracking 
–  Simon’s radlen map (deprecated) 
–  Beni’s DRootGeom class (Kalman and ALT1 fiTers) 

•  hddsGeant3.F removed from repository 
•  DTrackHitSelector formalizes hit selecBon 
•  Calorimetry 

–  BCAL segments drawn in hdview2 
–  BCAL threshold based on readout device 
–  BCAL dark hits added to response (post hdgeant) 
–  FCAL radiaBon hard inner layer 
–  TwoGammaFit updated to include both pre and post fit photons 
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Framework Development 

•  JANA releases since last meeBng: 
–  Jan. 25  release 0.4.9 
–  Mar. 10  release 0.5.1 
–  May 1  release 0.5.2 

•  New features: 
–  OpBonal recording and dumping of calibraBon requests 
–  OpBon to have framework maintain ownership of 
calibraBon constants 

–  Discovery mechanism for calibraBon system 
–  gSOAP and calibraBon DB access through Web Service 
–  OpBonal dumping of configuraBon parameters at end of 
job 
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CalibraBon Web Service 

•  The JCalibra3onWS class provides calibraBon constants through a web service 
–  Implemented as a plugin so remote access can be added to an exisBng executable 
–  Allows read‐only access to calibraBon constants from anywhere in the world over HTTP 

(hTp://www.jlab.org/Hall‐D/cgi‐bin/calib) 
–  Uses gSOAP, a C++ SOAP implementaBon 
–  Currently works like a proxy for JCalibra3onFile on server side, but could trivially be made to 

use another type of backend 

•  CalibraBon constants will need to be 
accessible from remote computers via the 
internet 

•  Direct access to a database is problemaBc 
due to cybersecurity concerns 

•  Web services work over HTTP and so are the 
appropriate mechanism for remote access 
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…slide shown at CHEP09 … 



Saving a (semi‐)complete set of 
calibraBon constants to the local disk 

All JANA programs have the command line opBon: 
     ‐‐dumpcalibra3ons 

•  Records which namepaths are 
requested during a job and writes the 
constants into ASCII files compaBble 
with JCalibra3onFile 

•  Avoids copying and running enBre 
database or even copying a 
“complete” set of calibraBon 
constants (which could include 
obsolete ones or ones not applicable 
to the current run/code version) 
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…slide shown at CHEP09 … 



CollaboraBon with Hall‐B 

•  Hall‐B conBnues to work toward a 
service oriented architecture (SOA) 
–  Cyber security issues 
–  Unknown performance benefit/deficit 
–  Flexibility in choosing language for 
individual packages 

•  JANA in Hall‐B 
–  Early discussions suggested using 
JANA within Clara (the Hall‐B SOA 
project name) 

–  Recently, test framework setup by M. 
Ungaro (~1.5 hrs.) 

DEventProcessor

JTrack

5980 calls

50000 ticks

100.0%

JSegment

5980 calls

20000 ticks

 40.0%

JHit

5980 calls

0 ticks

  0.0%
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DBCALMCResponse

DBCALGeometry

18 calls

344 ticks

 82.1%

DHDDMBCALHit

18 calls

0 ticks

  0.0%

DBCALPhoton

1 calls

0 ticks

  0.0%

DBCALShower

18 calls

0 ticks

  0.0%

18 calls

0 ticks

  0.0%

19 calls

0 ticks

  0.0%
DCDCTrackHit

DCDCHit

18 calls

0 ticks

  0.0%

DEventProcessor

18 calls

24851 ticks

5931.0%

18 calls

882 ticks

210.5%

18 calls

13710 ticks

3272.1%

18 calls

99147 ticks

23662.8%

18 calls

0 ticks

  0.0%

DBCALHit

18 calls

419 ticks

100.0%

DBCALTruthShower

18 calls

0 ticks

  0.0%

DBeamPhoton

18 calls

0 ticks

  0.0%

DFCALCluster

18 calls

3079 ticks

734.8%

DFCALHit

18 calls

2720 ticks

649.2%

DFCALPhoton

18 calls

1481 ticks

353.5%

DFCALTruthShower

18 calls

0 ticks

  0.0%

DFDCHit

18 calls

0 ticks

  0.0%

DFDCIntersection

18 calls

302578 ticks

72214.3%

DFDCPseudo

18 calls

405046 ticks

96669.7%

DFDCPseudo:WIRESONLY

18 calls

3808 ticks

908.8%

DFDCSegment

18 calls

238611 ticks

56947.7%

DMCTrackHit

18 calls

0 ticks

  0.0%

DMCTrajectoryPoint

18 calls

0 ticks

  0.0%

DParticle

18 calls

49961853 ticks

11924069.9%

DParticle:THROWN

18 calls

17923781 ticks

4277752.0%

DPhoton

18 calls

3084 ticks

736.0%
DSCTruthHit

18 calls

0 ticks

  0.0%

DTOFHit:MC

18 calls

777 ticks

185.4%

DTOFPoint

18 calls

751 ticks

179.2%

DTOFTruth

18 calls

0 ticks

  0.0%

DTrack

18 calls

88939359 ticks

21226577.3%

DTrack:ALT2

18 calls

117685482 ticks

28087227.2%

DTrack:ALT3

18 calls

44629029 ticks

10651319.6%

DTrack:THROWN

18 calls

18081805 ticks

4315466.6%
DTrackCandidate:CDC_or_FDCpseudo

18 calls

963 ticks

229.8%

DTrackCandidate:FDC

18 calls

2367829 ticks

565114.3%

DTrackCandidate:FDCpseudo

18 calls

1239833 ticks

295902.9%

DTrackCandidate:THROWN

18 calls

18164077 ticks

4335101.9%

DTrackFitter

17 calls

664 ticks

158.5%

DTrackHitSelector

17 calls

347 ticks

 82.8%

DTrackHitSelector:THROWN

1 calls

72 ticks

 17.2%

DTwoGammaFit:ETA

18 calls

18438 ticks

4400.5%

DTwoGammaFit:PI0

18 calls

41143 ticks

9819.3%

18 calls

0 ticks

  0.0%

DFCALGeometry

18 calls

715 ticks

170.6%
DFCALMCResponse

18 calls

1293 ticks

308.6%

18 calls

0 ticks

  0.0%

18 calls

0 ticks

  0.0%

18 calls

0 ticks

  0.0%
DFDCCathodeCluster

18 calls

8084 ticks

1929.4%

18 calls

0 ticks

  0.0%

18 calls

0 ticks

  0.0%

DSCHit

18 calls

0 ticks

  0.0%

DTOFHit

18 calls

3076 ticks

734.1%

18 calls

0 ticks

  0.0%

18 calls

0 ticks

  0.0%

1 calls

0 ticks

  0.0%

1 calls

0 ticks

  0.0%

DFDCPseudo:CORRECTED

18 calls

0 ticks

  0.0%

18 calls

0 ticks

  0.0%

1 calls

0 ticks

  0.0%

1 calls

0 ticks

  0.0%

18 calls

0 ticks

  0.0%

DMCThrown

18 calls

0 ticks

  0.0%

18 calls

0 ticks

  0.0%

18 calls

0 ticks

  0.0%

18 calls

0 ticks

  0.0%

DTOFMCResponse

18 calls

0 ticks

  0.0%

18 calls

0 ticks

  0.0%

18 calls

0 ticks

  0.0%

18 calls

0 ticks

  0.0%

18 calls

0 ticks

  0.0%

1 calls

45860 ticks

10945.1%

1 calls

211 ticks

 50.4%

DTrackCandidate

18 calls

0 ticks

  0.0%

18 calls

0 ticks

  0.0%

18 calls

0 ticks

  0.0%

18 calls

635004 ticks

151552.3%

18 calls

0 ticks

  0.0%

18 calls

0 ticks

  0.0%

18 calls

0 ticks

  0.0%

18 calls

0 ticks

  0.0%

18 calls

0 ticks

  0.0%

1 calls

0 ticks

  0.0%

1 calls

0 ticks

  0.0%

18 calls

0 ticks

  0.0%

18 calls

0 ticks

  0.0%

DTrackCandidate:CDC

18 calls

0 ticks

  0.0%

18 calls

0 ticks

  0.0%

18 calls

0 ticks

  0.0%

18 calls

0 ticks

  0.0%

1 calls

0 ticks

  0.0%

1 calls

0 ticks

  0.0%

18 calls

0 ticks

  0.0%

18 calls

0 ticks

  0.0%

DTrackFitter:ALT1

18 calls

45752 ticks

10919.3%

DTrackHitSelector:ALT1

18 calls

101 ticks

 24.1%

18 calls

0 ticks

  0.0%

18 calls

0 ticks

  0.0%

18 calls

0 ticks

  0.0%

DMCFCALHit

18 calls

0 ticks

  0.0%

18 calls

0 ticks

  0.0%

18 calls

2599 ticks

620.3%

DHDDMTOFHit

18 calls

0 ticks

  0.0%

DTOFGeometry

18 calls

125 ticks

 29.8%

18 calls

76901 ticks

18353.5%

DTrackCandidate:FDCCathodes

18 calls

376118 ticks

89765.6%

18 calls

0 ticks

  0.0%

18 calls

0 ticks

  0.0%

18 calls

0 ticks

  0.0%

GlueX ReconstrucBon Dependency Graph 

DBCALMCResponse

DBCALGeometry

101 calls

1100 ticks

  0.5%

DHDDMBCALHit

101 calls

0 ticks

  0.0%

DBCALPhoton

1 calls

403 ticks

  0.2%

DBCALShower

101 calls

233345 ticks

 97.6%

101 calls

183296 ticks

 76.7%

102 calls

0 ticks

  0.0%

DEventProcessor

101 calls

238974 ticks

100.0%

5/12/09  9 



JANA PublicaBons 

•  Mul3‐threaded event reconstruc3on with JANA 
D. Lawrence 2008 J. Phys.: Conf. Ser. 119 042018 (6pp) 
doi: 10.1088/1742‐6596/119/4/042018 

•  Mul3‐threaded event reconstruc3on with JANA 
‐in process‐ Proceedings of ACAT08 workshop 

•  The JANA calibra3ons and condi3ons database API 
‐in development‐ Proceedings of CHEP09 conference 
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The hdparsim Project 
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•  The hdparsim plugin takes tables of energy/
momentum resoluBon, angular resoluBons, 
and efficiencies that are stored in ROOT files 
and uses them to smear generated values 

•  Source code is kept here: 
h$ps://halldsvn.jlab.org/repos/trunk/src/programs/Simula<on/plugins/hdparsim 

•  ResoluBon tables are available on the web, 
and automaBcally downloaded when the 
plugin is used. 



Photon ReconstrucBon 
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hdgeant 

hdparsim 

3.2M photons 
simulated and 
reconstructed 

100M photons 
parametrically 
simulated using 
hdgeant derived 
resoluBons 

Gerng resoluBons from simulaBon 
with full reconstrucBon using DPhoton 



Performance 
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downloaded 

•  It took about 35 minutes to produce a file of 100M generated 
events with 1 photon each on my laptop 

•  It took about 20 minutes to process all 100M events with 
hdparsim 

•  Charged tracks will take the same amount of Bme as neutrals 
since they are indexed and smeared in exactly the same way. 

•  Charged track simulaBon reconstrucBon rates: 
–  SimulaBon (hdgeant): ~44Hz 

–  Full reconstrucBon: ~2‐10 Hz 
–  Parametric: ~80 kHz 



Using hdparsim with pythia generated  events 
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Slide from Mike Dugger’s presenta3on at April 27 Physics 
Working group mee3ng 



t‐dependence in pythia generated events? 
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Richard: Eγ = 8.5‐9.0 GeV 
Cut on lab angle (30o) 


Eugene: Eγ > 6GeV 
 Cut on proton being 
produced at vertex 



So)ware Brainstorming on April 22nd  

•  Tracking 
–  TransiBon region (between FDC and CDC) 
–  Kalman 
–  Swimming algorithm (verify consistency with GEANT) 
–  Standard definiBons  (use common set of histograms, etc. to compare the 3 tracking codes) 

•  Finding 
•  Firng 

–  mulB‐track events 
–  FDC geometry update: Simon 
–  Local Lorentz correcBon for FDC hits 
–  CDC geometry update: Beni (more or less done already) 
–  Alternate tracking philosophies 
–  Tracking efficiency over‐all: single tracks, mulB‐tracks 

•  SimulaBon 
–  Parametric MC 

•  Update/expand resoluBon tables (need proton table and possibly Kaon table) 

•  Miscellaneous 
–  New release (… of Hall‐D source code) 
–  CalibraBon database: firewall penetraBon (web service) 
–  Milestone review 
–  ReconstrucBon‐>PWA interface 
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‐‐‐ non‐priori3zed ‐‐‐ 



GlueX So)ware Coordinator 

•  CongratulaBons to Mark Ito who is the new 
GlueX so)ware coordinator! 
– Several nominaBons for Mark 
– No other nominees 
– ElecBon forgone, Mark declared winner 

– Officially took over on April 22nd 2009 
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