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Data Preservation TF
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• Reproducible analysis provides an immediate scientific benefits (data mining,…) !
• MC preservations plays important role in overall preservation/reproduction chain
• Closer integration with experiment data management should reduce duplication 

between open data and experiment resources
• There is a significant overlap between software development and preservation

LHC originally didn’t 
foresee funding for 
preservation



Requirements from HEP community
DPHEP (data preservation in HEP) Collaboration:
it is never early to consider data preservation: early planning is likely to result in 
cost savings that may be significant. Furthermore, resources (and budget) 
beyond the data-taking lifetime of the projects must be foreseen from the 
beginning. 
all archived data – should be easily findable and fully usable by the 
designated communities with clear (Open) access policies and possibilities to 
annotate further  statement from the US Office of Science 
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https://indico.cern.ch/event/444264/contributions/1950398/attachments/1167572/1775833/DPHEP-status_report-16dec.pdf
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D.Duelmann
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D.Duelmann

At which level we share the data (level 3?)
Lower the level, more relevant is coordination with software development

DSTs

data tables



Requirements
• Identify the possible processes of interest

– 1) SIDIS
– 2) DVMP
– 3)……..

• Identify the possible user:
– A) CLAS12 collaboration
– B) JLab
– C) Theorists in collaboration with CLAS12
– All

• Identify format for data
– Data sample
– Format to store
– Tools to retrieve and analyze

• Defining clear policies for preservation
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Reconstructed  Data table: details
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Resolutions defining the minimum sizes of bins are different for 
different experiments, but smaller bins will allow to sum over bins 
(ex. 5x5 bins in x&Q2 to one to compare with EIC)

The same binning covers JLab and EIC

JLab12
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Std output: Reconstructed  Data
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”MC-sets": ”Set1,set2”     (Sets of reconstructed MCs used to define uncertainties for acc,RC, and kinematics)
"Beam Energy": 10.600
"lepton-polarization": "0"
"nucleon-polarization": "0"
”observable":”e’X Counts"
”lepton": ”e-”
“integrated Lumi”,” 2fb-1”
“D_integrated Lumi”,” 0.05fb-1”
“Detector”:”CLAS12”
“Configuration”:”Inbending” (Outbending, Torus 75%,…..)
“Reconstruction”:”Rec-software v.4.1”

“Calibration”:”Calib-dbase RGA-production”
“Fiducial region”:”Tight” (kinematical cuts like   “theta_min”:”10 degrees”,  “W_min”:”2 GeV”,.. can be separated

Data
"variables":[”NRec”,”<x>Rec”,”<y>Rec",”<Q2>Rec”,”<W>Rec” ,’N_e+”, ”RC”,”D_RC”, “Acc”,”D_Acc”,”D_<X>”,”D_<y>”,”D_<Q2>” ,”D_Sys”

"axis":[
{"name":”x","bins": 30,"min": 0.06, "max": 0.96, "scale":"lin","description":"x_bj"}
{"name":”y","bins": 30,"min":  0.2,"max": 0.95,"scale":"lin","description":”y"}

],
…...
2    20  4717.0  0.10488     0.68755     1.43442     3.62238    20.0  1.020 0.05  0.819 0.005 0.001 0.003  0.005,...
2 21  4562.0  0.10427     0.71249     1.47774     3.68436    15.0  1.031 0.05  0.875 0.005 0.001 0.003  0.005,...

Data tables keep info on raw counts and averages of kinematical variables col 1-5 in “fiducial 
region” (defined in header) and additional info from MC to account for uncertainties from 
acceptance, RC, definitions of <> values

MC

Detector Configuration

Reconstruction

MC



Providing the data set
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https://crtc.cs.odu.edu/C
NF_Example_Meshes

Data

AI/Mesh Random 
Events

Nikos Chrisochoides et al

Alanazi et al, http://arxiv.org/abs/arXiv:2001.11103
Transformed Generative Adversarial Network 

Providing input for AI or Mesh type reproduction of sets

Identify format for data for a given scope

Define tools to retrieve and analyze

Define validation procedures

Define the input set in all details (ex. Model of RC)



AI production based on data/MC input
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UMCEG for SIDIS 

The MC as well as real data can be reproduced
Can produce x10 more data from the input (good for 
multidimensional analysis
How we can check/validate the AI data, and what we can do 
with this data?
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Preserving and Sharing the CLAS12 data
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All archived data – should be easily findable and fully usable by the designated communities 

1) Preserve the full set of events needed to reproduce the input for any given set  of    

observables (DIS,SIDIS,DVMP,….) 

Pros: Flexible, can perform analysis not foreseen in past (good for large 

acceptance detectors) change kinematical phase space by cuts

Cons: Require Maintenance of full set of info needed for handling 

(including generators, simulation, reconstruction software analysis 

software, calibration constants,….).

Technology: Hardware virtualization (such as VMware and VirtualBox) 
and container virtualization (such as Docker)

2) Creating model for the data for specific final states of interest and     

produce/reproduce the set with AI, mesh,grids…

Will take  input from experiment (ex. based on grids for different processes  )

• Pros: Fast, dedicated 

• Cons: Only for a given set, should be redone with new cuts

• May be  challenging for multiparticle/multidimensional processes

Two ways to preserve:

1) & 2) do not exclude each other, their combination will be most efficient



Defining requirements 
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Any option for preservation will require strict rules and full documentation 

to provide validation and reproducibility

All software used in the data chain should be available in git and 

well documented

• Generators used in acceptance and RC (OSG friendly)

• gemc version

• Calibration software version

• Calibration database (sqlite)

• Reconstruction version

• Set of PID and fiducial cuts

• Momentum and other corrections applied

• Physics and detector backgrounds (ex. high lumi backgrounds)

• Production of the full list of systematic errors (cross check important)

• ………

Release for final publication should be allowed only after fulfilling all above requirement 



Preservation requirements 
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OSG Containers

M. Ungaro



Preservation requirements 
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OSG Software Content

M. Ungaro



Preservation requirements: generators 
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OSG Generator Requirements

M. Ungaro

https://github.com/JeffersonLab/clas12-mcgen



CLAS6 data preservation
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• Data mining of CLAS6 data demonstrated the relevance and great benefits of 

preservation

• For some processes the quality of CLAS6 was exceptional, and new 

publications will certainly , require some clas6 software chain to run 

A container with a full chain of the clas6 data analysis has been prepared for the 

community by Nick Tyler (detailed presentation in backup slides)

• Project and documentation available on GitHub 

https://github.com/tylern4/clas6

• Available for running simulations on the farm with Singularity

• Also running on other farm/batch systems

Singularity image available on farm 
[/work/clas/clase1/tylern/clas6.img] (~416M) CLAS12 containers ~2Gb
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https://github.com/tylern4/clas6


Summary
• Define the policies for preserving the CLAS12 data for internal benefits and for 

external use (”open data”)
• Finalize  the list of items required for git and procedure for validation of docker 

containers, for clas12, and also clas6 containers, including the full analysis chain
• Define the scope of the data to be preserved, and possible user base
• Define the metadata input (YAML, JSON,..) to be used  in generators or making 

compatible with existing standards (also phenomenology groups).

• Test clas6 container by Nick Tyler
• Test reproducing RGA-pass1 analysis (starting with DIS electron, with extension

to inclusive and 2 pion final states
• Define criteria for validity and consistency of the real and virtual MCs based on 

new advanced approaches (AI, mesh,..) comparing with existing generators and 
data

• Check  the applicability of concepts and  tools developed by HEP community
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Support slides…
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N.Tyler
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N.Tyler
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N.Tyler
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N.Tyler



Example with CLAS6
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Data mining of CLAS6 data demonstrated the relevance of preserving it
For some processes the quality of CLAS6 was exceptional

CLAS6 CLAS12

Resolutions x5 better with CLAS6



Preservation requirements 
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OSG Generator Requirements

M. Ungaro



Preservation key words & concepts
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Paradigm of systematic reusing

Concept of open data, requires preservation of analysis
• Data may or may not be directly linked to specific analysis
• In reusing the data, main user is the internal one
• For reproducing the actual analysis, important to define criteria
• Re-use and reproducibility, reinterpretation interconnected
• Important storing/capturing software
• Relevance of common tools
•

Continuous integration pipeline involve: git and github, docker 
containers, environment storage, software capture, maintaining 
and retaining infrastructure

Preservation: internal and external, may be deploying outside of CERN
CERN preservation tools:
ReANA framework on different centers with HPC
CAP (CERN Analysis Preservation) "preserve analysis" data mining



Avakian, JLab July 24 28



Avakian, JLab June 3 29

LHC tools Kubernetes is a container 
orchestration system 
for Docker to coordinate clusters 
of nodes at scale in production in 
an efficient manner


