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G. Watt

Introduction
• This meeting:  continuation of previous HEPData 

advisory board meetings, last held in January 2020.

• HEPData funded by UK Science & Technology Facilities 
Council (STFC) grant to Institute for Particle Physics 
Phenomenology (IPPP) at Durham University (UK).

• IPPP Computing meeting in February 2024 (HEPData talk).

• Current STFC grant (10/2022 - 09/2026) funds two staff: 
1.  Graeme Watt (management and user support, 10/2013 -) 
2.  Software developer from Advanced Research Computing: 
        Alison Clarke (11/2019 - 05/2022) 
        Zeynep Akı (04/2022 - 05/2022) 
        Jordan Byers (06/2022 -)

• Partnership with CERN Scientific Information Service for 
infrastructure and operational support (Benjamin Bergia).
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https://www.hepdata.net/about#board
https://conference.ippp.dur.ac.uk/e/HEPData2020
https://www.ippp.dur.ac.uk/~watt/watt_hepdata_feb2024.pdf
https://gtr.ukri.org/projects?ref=ST/X003167/1
https://github.com/GraemeWatt
https://www.dur.ac.uk/research/institutes-and-centres/advanced-research-computing/
https://github.com/alisonrclarke
https://github.com/zeynepaki
https://github.com/ItIsJordan
http://library.cern
https://github.com/benjamin-bergia
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Coverage of LHC publications
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• Search INSPIRE for publications with HEPData (GitHub/Binder).

93%

58% 56%

12%

http://inspirehep.net/literature?q=tc+p+and+not+tc+c+and+(primarch+hep-ex+or+primarch+nucl-ex)
https://inspirehep.net/literature?q=external_system_identifiers.schema:HEPData
https://github.com/HEPData/miscellaneous/blob/main/notebooks/count_inspire_records_with_hepdata.ipynb
https://mybinder.org/v2/gh/HEPData/miscellaneous/HEAD?labpath=notebooks/count_inspire_records_with_hepdata.ipynb


G. Watt

Coverage of ATLAS/CMS publications
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• ALICE (93%) and LHCb (12%) fairly consistent across years.

hepdata.netATLAS:  58% CMS:  56%hepdata.net
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• Increase until 2020, then around 300 submissions/year.

• Large number (702) of completed non-LHC submissions.

• More plots and statistics available in a Jupyter notebook.

Submissions via hepdata.net (2017-)

https://github.com/HEPData/miscellaneous/blob/main/notebooks/plot_submissions_per_coordinator.ipynb
http://hepdata.net
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• PHENIX (BNL News) and STAR both with 93% coverage.

https://www.bnl.gov/newsroom/news.php?a=221570
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hepdata-forum.cern.ch
• Request for forum at last 

HEPData AB meeting.

• Discourse instance set 
up later in January 2020.

• Only 13 posts in 5 years.

• Posts by users mostly for 
temporary issues that 
were quickly resolved.

• Users often prefer to 
email for support than 
post on a public forum.

• Maybe post to advertise 
new HEPData features?

https://hepdata-forum.cern.ch
https://www.discourse.org
https://hepdata-forum.cern.ch
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• Service provided by the Software Sustainability Institute.

• Generated report from online sustainability evaluation.

• Healthcheck application submitted on 12th November 2019.

• Skype with Steve Crouch and James Graham on 10/01/2020.

• Evaluation report received on 25/03/2020, with summary: 
“The project appears in general to be well managed, structured and 
developed, with only one major concern - lack of support for Python3.”

• Migrated from Python 2.7 to Python 3.6 later in 2020, then 
to Python 3.9 in 2022.  Python 3.9 reaches EOL in 10/2025.

Research Software Healthcheck

8

https://www.software.ac.uk
https://docs.google.com/open?id=1BMBsniOqIAZd_pHeKM6Wm-_5FcYpIdgI1DjvPyHODNI
https://www.software.ac.uk/resources/online-sustainability-evaluation
https://www.software.ac.uk/programmes-and-events/research-software-healthcheck
https://www.software.ac.uk/about/staff/person/steve-crouch
https://www.software.ac.uk/about/staff/person/james-graham
https://hepdata.readthedocs.io
https://www.software.ac.uk/programmes-and-events/research-software-healthcheck
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GitHub project (02/2022-)
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https://github.com/orgs/HEPData/projects

• HEPData/hepdata: 241 closed issues since 01/2020, but 284 created.

• Travis CI ➞ GitHub Actions (with Sauce Labs) and Dependabot.

https://github.com/orgs/HEPData/projects
https://github.com/HEPData/hepdata/issues
https://github.com/HEPData/hepdata/issues?q=is:issue+closed:%3E2020-01-28+
https://github.com/HEPData/hepdata/issues?q=is:issue+created:%3E2020-01-28+
https://www.travis-ci.com
https://github.com/features/actions
https://saucelabs.com
https://docs.github.com/en/code-security/dependabot/dependabot-version-updates/about-dependabot-version-updates
https://github.com/orgs/HEPData/projects/2/views/6
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• Migration in 2020 from Puppet VMs to Docker/Kubernetes.

• Data files migrated from CERN EOS to CephFS storage.

• Kubernetes configuration specified in private GitHub repo.

• Separate QA environment for testing before production.

• Currently PostgreSQL v14.10 and OpenSearch v2.15.0.

• Attempts to mitigate problems of large submissions, e.g.:

- Increase web server request timeout from 1 to 5 minutes.

- Separate “Upload and Process” so Process asynchronous.

- Impose limit of 50 MB for uploaded archive file.

- Impose limit of 10 MB for any YAML data file in archive.

Infrastructure updates

10

https://www.postgresql.org
https://opensearch.org
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• Validator restricts YAML data files to be smaller than 10 MB.

• YAML data files 1-10 MB can be slow to load in browser.

• Introduce deferred table loading 
if YAML data file > 1 MB:

• On resource file landing page if text file > 1 MB, only display 
“Download” button without trying to display in browser:

Deferred loading of large files

11

🆕
from Dec 

2023

https://www.hepdata.net/record/ins1630886?version=3&table=Table%204
https://www.hepdata.net/record/resource/3597694?landing_page=true
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• CLI and Python API for HEPData search/download/upload.

• Summer project in 2020 by Giuseppe De Laurentis.

• Install (in venv) with:  pip install hepdata-cli

• Examples of usage:

hepdata-cli download 1860766 -f csv -i inspire

Code:  https://github.com/HEPData/hepdata-cli

hepdata-cli

hepdata-cli find 'collaborations:"Belle-II"' -i inspire

hepdata-cli fetch-names 1860766 -i inspire

hepdata-cli upload /path/to/TestHEPSubmission.tar.gz -e 
my@email.com -p $PASSWORD —r 123456 -i $INVITATION_COOKIE -s False

https://github.com/GDeLaurentis
https://github.com/HEPData/hepdata-cli
https://pypi.org/project/hepdata-cli/
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• More work by Giuseppe De Laurentis in summer 2020: 
- Get publication information in new JSON format using 
INSPIRE REST API instead of old MARCXML format. 
- Automatic updates of publication information displayed on 
HEPData, e.g. if journal reference added to INSPIRE record.

• Provided an endpoint hepdata.net/search/ids.

• Search INSPIRE for records with HEPData using query:  
external_system_identifiers.schema:HEPData

• “datasets” links added to INSPIRE from January 2021:

New INSPIRE-HEP (March 2020)

https://github.com/GDeLaurentis
https://github.com/inspirehep/rest-api-doc
https://hepdata.readthedocs.io/en/latest/_modules/hepdata/modules/search/views.html#all_ids
https://inspirehep.net/literature?q=external_system_identifiers.schema:HEPData
https://inspirehep.net
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Data output formats

• JSON:  JavaScript Object Notation.

• CSV:  comma-separated values.

• ROOT:  binary .root file.

• YODA:  for inclusion in a Rivet analysis.

14

YAML:  native 
HEPData format.

submission.yaml 
+ YAML data files for each table
+ optional resource files

• 🆕 “YODA” now gives new YODA2 format, for 
use with Rivet version 4 (released Feb 2024).  

• Legacy YODA format still available as YODA1.

• Thanks to Chris Gütschow (UCL) for work on 
implementing the YAML ➞ YODA2 conversion.

hepdata.net/formats

• 🆕 curl record w/o format returns Schema.org JSON-LD.

from 
Nov 
2023

https://www.json.org
https://en.wikipedia.org/wiki/Comma-separated_values
https://root.cern.ch
https://yoda.hepforge.org
https://rivet.hepforge.org
https://yaml.org
http://hepdata-submission.readthedocs.io
https://arxiv.org/abs/2312.15070
https://github.com/HEPData/hepdata-converter/pull/53
http://hepdata.net/formats
http://hepdata.net/formats
http://Schema.org
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Links to analysis code
• JSON file maps INSPIRE IDs to Rivet analysis names: 

 

• Nightly task parses JSON file and adds new analyses.

• Search query analysis:rivet (from May 2022).

• Extended to code from other analysis frameworks: 
    analysis:MadAnalysis  (from Oct 2023) 
    analysis:SModelS  (from Nov 2024) 
    analysis:Combine  (from Dec 2024)

• Allow bulk subscription to record update notifications.
15

{"100016": [“GAMMAGAMMA_1975_I100016”], …,
“954993”: [“ATLAS_2011_I954993”]}

http://rivet.hepforge.org/analyses.json
https://inspirehep.net
https://rivet.hepforge.org
https://www.hepdata.net/search/?q=analysis:rivet&sort_by=latest
https://www.hepdata.net/search/?q=analysis:MadAnalysis&sort_by=latest
https://www.hepdata.net/search/?q=analysis:SModelS&sort_by=latest
https://www.hepdata.net/search/?q=analysis:Combine&sort_by=latest
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Additional resource files

• DOIs now minted via DataCite for additional resource files.

• Search query analysis:HistFactory (from May 2022).

• Search query analysis:NUISANCE (from July 2024).

https://www.hepdata.net/record/ins2182381
https://search.datacite.org/repositories/cern.hepdata
https://www.hepdata.net/search/?q=analysis:HistFactory&sort_by=latest
https://www.hepdata.net/search/?q=analysis:NUISANCE&sort_by=latest
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Submissions Overview

• Interactive graphical overview of a Coordinator’s submissions.

• CSV export for further offline analysis (e.g. in a spreadsheet).

• Ability for Admin user to view as a particular Coordinator.

🆕
from April 

2022
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Bidirectional linking
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🆕

• Suggestion by Jon Butterworth in December 2022. 
Technical implementation by Jordan Byers in 2023.

• Enable bidirectional links between HEPData tables 
possibly in different records in submission.yaml:

• Similar bidirectional links between HEPData records: 

or use hepdata_lib

or use hepdata_lib

from Aug 
2023

https://hepdata-submission.readthedocs.io/en/latest/bidirectional.html
https://conference.ippp.dur.ac.uk/event/1145/contributions/5992/
https://conference.ippp.dur.ac.uk/event/1178/contributions/6467/
https://hepdata-lib.readthedocs.io/en/latest/usage.html#adding-links-to-related-tables
https://hepdata-lib.readthedocs.io/en/latest/usage.html#adding-links-to-related-records
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Bidirectional linking

19

🆕
from Aug 

2023

• Four ATLAS records linking tables:  141650, 138878, 149990, 151815.

• One HADES record 152804 (2024) links to 102468 (2021).

• Links are automatically bidirectional:  only specify one direction.

related_to_table_dois:
  - 10.17182/hepdata.151815.v1/t4

related_to_hepdata_records:
  - 102468

https://www.hepdata.net/record/ins2132332
https://www.hepdata.net/record/ins2771257?version=1&table=Table%2012
https://hepdata-submission.readthedocs.io/en/latest/bidirectional.html
https://www.hepdata.net/record/141650
https://www.hepdata.net/record/138878
https://www.hepdata.net/record/149990
https://www.hepdata.net/record/151815
https://www.hepdata.net/record/152804
https://www.hepdata.net/record/102468
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Searching for resources

• Additional resource metadata now indexed for searching.

🆕
from May 2024



G. Watt 21

Resource information in JSON

• Example:  get download links of ONNX files from Python.

🆕
from May 2024

➡

➡

https://onnx.ai
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Summary

• HEPData is the repository for publication-related HEP data.

• Caveats:  design restricts size (≲MB) and format (mostly tabular).

• Widely used by HEP community: ~4 million page views per year.

• Infrastructure via CERN, development and support via Durham.

• Open development process via https://github.com/HEPData .

• Backlog of (101) issues:  https://github.com/HEPData/hepdata/issues

• (Near) future plans: 
- Create new “observer” role with password protection (#130). 
- Bulk import 780 submissions from Rivet to HEPData (#811). 
- Migrate to SQLAlchemy 2.0 to use latest Invenio (#848).

• New ideas welcome as input for next STFC grant application. 22

Email:  info@hepdata.net
Forum:  hepdata-forum.cern.ch

https://github.com/HEPData
https://github.com/HEPData/hepdata/issues
https://github.com/HEPData/hepdata/issues/130
https://rivet.hepforge.org
https://github.com/HEPData/hepdata/issues/811
https://www.sqlalchemy.org
https://inveniosoftware.org
https://github.com/HEPData/hepdata/issues/848
mailto:info@hepdata.net
http://hepdata-forum.cern.ch
http://twitter.com/HEPData

