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Requirements: 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•  Replace JSP based Web application while preserving and 
enhancing functionality

•  Based on modern internet technology and industry standards.
•  secure
•  Provide repository:

•  to store experimental data used for validation as raw 
data,

•  to store simulation results as raw data and as static 
plots. 

•  Provide display web-applications which:
•  allows to select and overlay compatible tests,
•  allows to overlay experimental data,
•  allows automatic upload into repository,
•  allows to display static images,
•  Provides search functions and easy navigation.

•  Modern look, meaningful search, meaningful defaults, easy to 
navigate menus.



Software components
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Experimental	  data	  
(raw	  data	  points)	  
	  
Geant4	  Simula7on	  Results,	  
(images	  or	  raw	  data	  points)	  

DAO	  design	  	  
Pa?ern	  



Choice of technologies
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Open source relational data base, hosted by Fermilab 
data base group.  
Glassfish: Web Application server hosted on fermicloud 

Primefaces JSF (Java Server Faces) based framework 
to create modern looking web pages (provides HTML5 
support) and easy to navigate menus.  

Integrated Development Environment 

Java programming language, JAVAEE 

JFREECHART Java library used to create the graphs 



Walk Through

•  Geant4 Web Application:
http://g4validation.fnal.gov:8080/G4WebAppNG/      
http://g4devel.fnal.gov:8080/G4WebAppNG/
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Statistics
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Currently:
•  415 experimental data 

sets from 22 
experiments.

•  6 test setups with 606 
histograms stored as 
raw data. 

•  9740 public test results 
(19 test setups) stored 
as images with meta 
data.

	  



Display Test (selection)
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Display Test (display)
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Edit/Delete Test
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How to edit/delete an Entry?
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Exp. data Browser (Selection)
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Reference	  
Title	  	  



Exp. data Browser (Display selected Experiment)
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Once	  Experiment	  
is	  selected,	  one	  is	  
presented	  with	  a	  
default	  plot	  
based	  on	  default	  
selec:on	  à	  
default	  selected	  
in	  menus,	  refine	  
selec:on	  from	  
there	  

Summer	  student	  
Rasheed	  Auguste	  



Exp. data Browser (buttons)
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Test Result Browser

This page allows to 
select various Geant 4 
simulations and 
compares the results to 
available experimental 
data. Shown on the left 
is neutron induced 
deuteron production.

Different Models:
•  BIC(blue),
•  Bertini (red)
•  INCL++(magenta)
•  Experimental Data 

(green)

Caveats: defaults not 
implemented yet.
	  



How to get data into the repository?
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•  Once:	  	  
•  Experimental	  data,	  case	  by	  case	  à	  construct	  sql	  statement	  to	  add	  to	  

database.	  	  
•  Repeatedly	  (automa:on):	  	  

•  Sta:c	  Plots:	  (via	  webapplica:on)	  Authen:cate	  as	  G4Expert	  provide	  xml	  
file	  (template)	  and	  directory	  where	  image	  files	  can	  be	  found	  edit	  	  

•  Histograms:	  (cint	  script)	  (different	  template	  for	  different	  test)	  	  parse	  
root	  file	  with	  histograms	  and	  constructs	  sql	  statement.	  (access	  to	  
database	  from	  cern,	  slac)	  



To do (short term)
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•  Implement	  edit	  delete	  for	  raw	  simulated	  data.	  
•  Implement	  defaults	  for	  the	  test	  result	  browser.	  
•  Search	  func:ons.	  
•  Finalize	  and	  consolidate	  the	  tests	  we	  developed.	  
•  Clean	  up	  data	  base.	  
•  Add	  more	  experimental	  data	  and	  tests	  in	  raw	  format.	  

CHEP2015 proceedings: 
FERMILAB-CONF-15-189-CD
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BACKUP	  slides	  
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All	  
simula:ons	  
done	  with	  
G4	  Version	  
10.01.p02	  

Geant4	  
Simula:on	  
(lines)	  agree	  
nicely	  with	  
experimental	  
data	  (dots)	  



Geant4 total cross section simulation vs. data (Ashery)
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C1*(atomic	  mass)^C2	  
	  
	  
total	  cross	  sec:on	  fit	  results	  	  
	  
Geant4	  
C2	  =	  0.67	  +/-‐	  	  .01	  
	  
Experimental	  data	  
C2	  =	  0.70+/-‐	  .008	  
	  
Close	  to	  expected	  C2	  =	  0.66	  

40	  

Liquid	  
Argon	  

Geant4	  at	  
300	  MeV	  

Ashery	  at	  
315	  MeV	  



Edit Test – Masked/Dictionary Entries  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    expid     INTEGER

Replace xyexpdata elements (i.e. nameofexperiment) with reference to 
unique experiment description table (expdes)

Default Display – Extension of Database Schema	
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    expid     INTEGER


