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DPHEP: a bit of history

◎ DPHEP stands for Data Preservation in High Energy Physics and is 
an international collaboration, operating under the aegis of ICFA and 
actively supported by CERN. It started as a study group in 2008 and 
produced a LoI in 2009. The LHC experiments joined at about this 
time.

◎ Its goal is to develop, in a coordinated manner and based on 
practical experience, a set of recommendations for the global HEP 
community, regarding the long term Data and Analysis Preservation.

◎ The original Collaboration Agreement was created in 2013. DPHEP 
was then convened as a panel of ICFA and has worked in close 
coordination with that body.

2



M.Potekhin    ⃤    DPHEP summary 2024

DPHEP reports

DPHEP has produced three major reports, containing the updated 
recommendations developed by the Collaboration. The latest was 
published in 2023:

https://doi.org/10.1140/epjc/s10052-023-11885-1

Preservation (according to C.Diaconu):
the process of transforming a "high intensity/rapidly changing"
computing system into a "low intensity/slowly evolving" computing
system with conserving the capacity of extracting new science from the 
"data”

Also, see the recent presentation at CHEP
https://indico.cern.ch/event/1338689/contributions/6011102/attachme
nts/2952294/5189998/DPHEP-CHEP-OCT2024.pdf
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Science output after “end of collisions”
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PHENIX output after “end of collisions”
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Science output after “end of collisions” – ROI

◎ Substantial output is possible with only incremental extra funding of 
Data Preservation

◎ Typical quote: 10% return on 0.1% investment
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DPHEP impressions

◎ New interest in preserved data due to the progression of the 
experimental programs e.g. HERA → EIC, LEP → FCC

◎ Successful “rescue” of a few legacy software components making it 
possible to continue maintenance of data such as from LEP
○ CERNLIB
○ PHIGS (dependency of Delphi and Opal software)

◎ Moving legacy data from proprietary formats to modern formats

◎ Emergence of access mode to the data, by request and in some 
cases in custom formats/“schemas”

◎ Continued prominence of the Open Data portal and more detailed 
plans for releasing data on that platform, by the LHC experiments
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CERNLIB

◎ CERNLIB “has been rescued” (was an area of concern a few years 
ago, and fortunately has been addressed)
○ Prior to that, the last supported version came out in 2006
○ 32-bit – this had to be ported
○ Migration of the code base to GitLab
○ Modern build scheme based on CMake + CI

◎ Tight coordination, review of licenses etc were important in this 
work (e.g. Lund MC)

◎ Still technical caveats (e.g. related to 32-bit Zebra), pending 
retirement of X11

◎ Summary – a complex and labor intensive effort with a good chance 
of success
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ALEPH

◎ CERNLIB dependency, resolved now

◎ Can recreate the old SL-based environments in containers running 
under Alma 9

◎ ALEPH data port – specifically mini-DSTs – to EDM4hep – via an 
intermediate text format

◎ In the process, implicit dependencies on numeric 
constants/corrections in the “ALPHA” code (analysis) are being 
eliminated

◎ Validation – work in progress
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HERA
◎ Both Zeus and H1 continue to publish physics papers, years after 

data taking had ended – new collaborators still joining!

◎ H1
○ Projection: 4 new papers total in 2024
○ Continue to support Fortran and Geant3 dependencies
○ ROOT access to legacy data
○ Transition to SL6 in 2017, pending migration to SL9

◎ Zeus
○ One of the core and early participants of DPHEP
○ Starting in 2006, data is being migrated to a “common simplified ROOT 

format” – can be considered future-proof
○ MC component of the software “frozen” in containers
○ Lack of the available effort in the long term seen as the biggest problem
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LHCb
◎ Continued work as described in the previous DPHEP meetings

◎ What makes it different: a “NTupling” service designed to solve the 
problem of potentially large data volumes to be delivered to the end 
user, making the long-term storage of certain types of derived data 
unfeasible.

◎ Solution – create intermediate data products on demand.

◎ The resulting NTuples can be customized. NB. in the real life LHCb 
workflow such data if effectively ephemeral, but here it is captured 
for the users’ benefit.
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PHENIX DAP
◎ PHENIX has started its Data and Analysis Preservation (DAP) effort 

in 2019, and periodic status updates have been presented in the 
previous DPHEP meetings, PV2023 and two ACAT conferences 
(2021 and 2024). Useful links:
○ https://indico.cern.ch/event/1043155/timetable/#9-bnl-rhic
○ https://iopscience.iop.org/article/10.1088/1742-6596/2438/1/012020
○ https://doi.org/10.5281/zenodo.7905555

◎ More than 25% of published papers (66/243) were produced after 
the end of data taking in 2016, and work is ongoing (although only a 
small fraction is formally DAP)

◎ A rare example of a full analysis preservation in REANA (next slide)

◎ A very successful HEPData effort
12

https://indico.cern.ch/event/1043155/timetable/#9-bnl-rhic
https://iopscience.iop.org/article/10.1088/1742-6596/2438/1/012020
https://doi.org/10.5281/zenodo.7905555


M.Potekhin    ⃤    DPHEP summary 2024

PHENIX: direct 𝛾 and 𝜋0 analysis
◎ The main motivation for this study was an initially puzzling result 

regarding the nuclear modification factor in peripheral d+Au 
collisions. The background is explained in a PHENIX note: 
https://doi.org/10.5281/zenodo.8169171

◎ Ultimately it was determined that the key to understanding this 
result is to use the correct technique of estimating the centrality of 
collisions, making use of the Electromagnetic Calorimeter data. This 
has substantial scientific importance, and hence was chosen for 
preservation. REANA is used as the driver.

◎ This analysis featured a well documented flowchart and other 
crucial documentation which made this effort possible.

◎ SDCC provided containerization support
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Open Data:
http://opendata.cern/
◎ Repository of HEP data:

○ > 5 PT
○ > 70k entries
○ > 2.5 million files
○ 6 HEP experiments
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The ICFA Panel
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DPHEP will continue work under the 
renewed ICFA umbrella
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Observations
◎ A successful Data and Analysis Preservation effort appears to always 

consists of two complementary — and distinct — parts:

○ Facility and Infrastructure

○ Expertise and engagement on the part of active participants of 
the experiment

◎ Both are only possible with appropriate allocation of resources

◎ The “Open Data” portal at CERN is one of the central DAP tools for 
HEP experiments e.g. LHC. We do not have an equivalent in the US. 
The potential to benefit NP experiments is substantial.
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Summary

◎ The DPHEP Collaboration has been instrumental is creating guidance 
for Analysis Preservation effort for legacy experiments, and 
coordination of the actual software development necessary for that.

◎ This is a solid starting point for upcoming experiments in HEP/NP.

◎ The newly reformatted ICFA panel will continue effort in this direction.

◎ Experience shows that for this type of work to succeed, support and 
funding need to be made available at the institutional level.
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Backup
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Direct 𝛾 and 𝜋0 analysis in PHENIX: the flowchart
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