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DOSSiER Progress/Status/Plans

• DoSSiER
• About DoSSiER.
• What is in DoSSiER.
• Manpower situation and to do list.
• Components, Meta Data, Example 

views etc. 
• How to get your data into DoSSiER.
• Summary and Conclusions.
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• Provides repository:
• to store all experimental data used for Geant4 as raw data.

(Currently ~ 4000 experimental data curves in db.). 
• to store simulation results  as raw data and as static plots. 

(Currently ~200K simulated results in db.) 

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

• Provide REST-ful Web service which:
• allows programmatic access to the data.

• Supposed to be “the” validation repository of Geant4. 

About DoSSiER
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Tests in DoSSiER



8/30//20184 Hans Wenzel      23rd Geant4 Collaboration Meeting, Lund 27-31 August 2018

• Existing databases:
• HEPData: https://hepdata.net/
• ExFor: http://www.nndc.bnl.gov/exfor/exfor.htm
• Inspire: https://inspirehep.net/ -> cross link for 

references
• Particle Data Group: http://pdg.lbl.gov/ (cross section, 

energy loss)
• Directly from article/thesis: if only paper copy OCR, 

engauge digitizer….
• Contact the authors.
• Both e.g. geant4 or Genie developers have data collections.
• Experimental web sites: 

https://spshadrons.web.cern.ch/spshadrons/
• Compilations: https://www.oecd-nea.org/dbdata/bara.html
• à Labor intensive and error prone, biased. 

Sources of experimental data



8/30//20185 Hans Wenzel      23rd Geant4 Collaboration Meeting, Lund 27-31 August 2018

• Biased (driven by needs of Fermilab community):
• Cross sections ( elastic, inelastic , charge exchange, absorption ..) p, K, p, n 

.. on Ar, C, …
• Energy loss (lots of info in PDG).
• dE/dx.
• Multiple scattering. 
• µ decay (Michel electrons) charge determination in absence of magnetic 

field. 
• em/shower shapes.
• Optical properties (rayleigh, refraction index, etc. ..)

• If there is a dataset you want in the database please let me know.

Sources of experimental data
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Experimental data

Inspire
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Experimental data

Adding new data sets all the time
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• Just a fraction of my time  
• mainly maintenance 

• migrating to new database servers and postgres versions, safe 
configuration.

• bug fixes
• very few mayor features implemented (e.g. human readable json 

files) 
• adding new data (experimental and simulation) 

• Julia, providing lots of data and feed back.  
• Lost Andrea Dotti: 

• he provided lot of feed back, data and was a great supporter
• he provided python tools for fileupload → took over that task.

• No summer student this year.

Manpower

àreal problem!!
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• Provide on-line tutorial for testers.  
• Move to fermilab web hosting, single sign on (SSO)  → problem is 

Tomcat by default doesn’t provide complete support for JavaEE.
• Sustain/manage load caused by grid jobs. 
• Converting plotting to RootJS
• fix web service API. 
• Make file upload fool proof, provide more feed back. 
• Migrate ‘old’ validation pages using static images to DoSSiER.

To do list 
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Components

+ python ancillary tools: e.g. converter between various data formats: root, ascii, json 
to DoSSiER json format for upload. Uses Web Service to populate dictionaries. 
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Choice of technologies
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Beam: mono energetic neutrons
Target: Carbon.
Secondary: protons.
Observable: differential cross section
Reaction: particle production
Model: e.g. BIC
Version: geant4.10.1.p02
In addition parnames/parvalue pairs 
can be added

12

n (500 MeV)
p

C
Example: n induced p production

Meta data to classify a result

Note:
• Values for metadata stored in dictionaries:

(Beams, Materials, Particles, Observable, Reaction, Model, Version…).
• Meta data used to match experimental and simulated results.
• Complicated Beams (e.g. neutrino flux files, test beams consisting of many

particles can be described by the schema).
• Ditto for Materials .
• Dictionaries can evolve as needed. 
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Information about DoSSiER Dictionaries

• DoSSiER uses “dictionaries” of different objects so that the metadata of 

results can be referenced by their ID keys or unique name.
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Overlay: simulation and matching experimental data

Select Pion Cross Sections in Geant 4 test browser

Results from Geant4 simulations and 
all the experiments where the meta 
data (particle, target material energy 
range …) matches the selection are 
overlaid automatically.

Java script allows for 
interactive graphs

Menus created on the fly
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Display as tables
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The Web service

• Based on: Java API for REST - ful (Representational State Transfer) Services 
(JAX-RS)

• Deployed on the development server: https://g4devel.fnal.gov:8181/
• Allows to programmatically retrieve results in json or xml format (with dictionaries 

expanded or not) -> these are the same formats used for uploads!
• C++ clients already used by selected Geant4 validation jobs!
• Dictionaries are retrieved by python upload tool to create look up tables so that 

dictionary can be accessed by keyword (not number) 
• Last the summer Niccole added:

• Search functions like in INSPIRE/SPIRES.
• Programmatic upload to database works but not enabled until we can secure 

the application.
• Provide examples in python and java, curl to  deal with https.
• Improved multiple file upload web application. 
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Inspire ID

Retrieving experimental data via the web-service  
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Retrieving dictionary data (reaction) via the web-service  
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• Contact me -> create a new test in the db:  

Getting your validation test into DoSSiER 

Might also need new entries to:
• References (inspire ID)
• Experimental data sets
• Observables
• Reactions
• Materials
• Default selection
• …
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Root File:
• Histos
• TGraphs

Json Metadata File:
• Selection of 

Graphs and Histos
• Metadata

DoSSiERconverter.py

DoSSiER Json 
interchange Format:

Web Application

DoSSiER

Web Service

Getting your validation test into DoSSiER (2) 

Note!
Json Metadata file only needs 
to be defined once then 
probably only the Geant4 
version changes. 
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• Manpower is a real problem!
• Still DoSSiER: Database of Scientific Simulation and Experimental Results is actively 

being developed although at a pedestrian pace! 
• https://g4devel.fnal.gov:8181/ (https protocol; for end to end encryption)
• We already identified features in Geant4 that needed fixing. 
• Experimental data and results from simulation  are stored in  a relational 

database. 
• Data can be imported  and exported using json/xml formats. (python scripts are 

provided to extract data from root files or ASCII tables and convert to json/xml.)
• Web application: 

• allows to select and search. 
• allows to overlay experimental and simulated data. 
• authentication is necessary to have access to internal data and functions 

(e.g. upload, edit, delete). 
• Web service: allows to programmatically access the repository(read only at the 

moment) → needs some fixes after we moved to different json format. 

DoSSiER Summary and Conclusions
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• Finding good  experimental data and adding to DoSSiER  is a continuing 
manual effort.

• So is developing new tests to validate the Simulation vs. data → would be nice 
to set it up to run on every new geant 4 version.  Currently many tests I run are 
randomly triggered by user requests/questions.

• Finding students to  contribute is quite difficult. 
• We need more Geant4 collaborators to upload their data, pretty easy with he 

ancillary python tools developed by Andrea, new uploads require only minor 
changes to the meta data→will provide tutorial! Would like to have all geant4 
tests in DoSSiER.

• Would be nice to automate running, analyzing, uploading (install Geant4 and 
tests in CVMFS) →getting things running on the grid takes a lot of effort (no 
support for Geant 4 VO) 

• Change to ‘human readable json format done.

DoSSiER Summary and Conclusions
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Backup
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Test Result Browser
This allows to select 
Geant4 simulation results 
of interest, and to compare 
them to the experimental 
data as applicable. Shown 
on the right is neutron 
induced deuteron (default 
selection).

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

(green)
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Web Page Search (Nicole Serpico)

• Options are selected 
from searchable drop 
down menus

• Beam energy is 
inputted or just left 
blank

• Test or experimental 
data is chosen

• The results include the 
ID of the matching 
experiment or test, 
which links to the 
display of the 
corresponding data
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Web Page File Upload (Nicole Serpico)

• Accessed through the G4Expert secure web page

• Multiple file upload that can handle hundreds of small files (∼100 results) as well 

as large files (∼50,000 results or ∼0.5 GB).

• Goes through each uploaded file twice: first checks to make sure it doesn’t have 

any formatting errors, then after doing that, uploads the file to the database.

• Still need to elevate errors that happen when adding to the database.

• Links to a summary page that details which files were successfully uploaded and 

which had errors. If a file contains errors the summary page shows where those 

errors are so they can be easily corrected.
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Images of the Web Page File Upload


