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G. Watt

What is HEPData?
• Unique open-access repository for scattering data from 

more than 8500 experimental HEP (“hep-ex”) papers.

• “Level 1” according to DPHEP classification [1205.4667],  
e.g. numbers for final data points plotted in publications.

• Based in Institute for Particle Physics Phenomenology 
(IPPP) at Durham University (UK), going back to 1970s.

• Recent transition to hepdata.net site, hosted at CERN.

• Funded by UK Science & Technology Facilities Council 
(STFC).  Current grant to support two staff until 2019.

• Grant application for 2019 to 2022 due in February 2018.
2

http://arxiv.org/abs/1205.4667
http://hepdata.net


G. Watt

HEPData advisory board

• New members:  
- Andy Buckley  
- Daniel Maître
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G. Watt

HEPData staff

• Database Manager:  Graeme Watt (2013-)

• Data Encoding Assistant:  Joanne Bentham (1995-)
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• Other personnel changes since last meeting:

• Previous Database Manager: 
Mike Whalley (Durham, 1982-2016)  ➔  Graeme Watt

• Lead Developer for hepdata.net: 
Eamonn Maguire (CERN, 2015-2016)  ➔  Graeme Watt

• Principal Investigator: 
Frank Krauss (Durham, 2014-2017)  ➔  Keith Ellis

http://hepdata.net
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• Complete rewrite of HEPData software as an overlay on 
Invenio digital library framework, but heavily customised.

• Decision after last meeting to move from Invenio v2 to v3.

• Improvements and fixes to code base throughout 2016/17.

• Bulk migration of all records from old site in October 2016.

• Internal use of new submission system towards end of 2016.

• External data submissions from January 2017 onwards.

• Old site (hepdata.cedar.ac.uk) now officially superseded.

Transition to hepdata.net

Production
Development

Plot from Google Analytics

http://inveniosoftware.org
http://inveniosoftware.org
http://hepdata.cedar.ac.uk
http://hepdata.net


G. Watt

CHEP 2016 paper
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[arXiv:1704.05473]

J. Phys.: Conf. Ser. 898 102006

http://arxiv.org/abs/1704.05473
https://doi.org/10.1088/1742-6596/898/10/102006


G. Watt

Links from inspirehep.net
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• INSPIRE is currently also being rewritten using Invenio v3.

• Legacy INSPIRE records updated to link to hepdata.net.

• Search INSPIRE for HEPData records with “035:hepdata”.

• LHC publications with HEPData (Jupyter Notebook):

ALICE:  88%
ATLAS:  50%
CMS:  35%
LHCb:  15%

INSPIRE search query:
•  hep-ex or nucl-ex
•  Published in a journal
•  Not conference paper

http://inspirehep.net
http://inspirehep.net
http://inveniosoftware.org
http://inspirehep.net
http://hepdata.net
http://inspirehep.net
http://inspirehep.net/search?p=035:hepdata
https://github.com/HEPData/miscellaneous/blob/master/notebooks/count_inspire_records_with_hepdata.ipynb
http://inspirehep.net/search?p=tc+p+and+not+tc+c+and+(primarch+hep-ex+or+primarch+nucl-ex)


G. Watt

Coverage of LHC publications by year
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G. Watt

Yes

Old submission system workflow (10/2014-05/2017)
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Administrator
(e.g. convener of physics group)

http://hepdata.cedar.ac.uk/manage

Encoder
(e.g. primary author of physics analysis)
http://hepdata.cedar.ac.uk/input

Enter Inspire ID to allocate paper.
Password sent by email. Upload text file in “input” format

(+ optional supplementary files).
Record is added to test DB.
Flag as ‘Ready’ once satisfied.Receive email notification that 

record is ‘Ready’ on test DB.

Add record to public DB.

NoOK?

• First paper added by ATLAS SUSY group on 28th October 2014.

http://hepdata.cedar.ac.uk/manage
http://hepdata.cedar.ac.uk/input


G. Watt

Old submission system usage (10/2014-05/2017)
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• Total of 355 papers:  ATLAS (128), CMS (102), ALICE (71), LHCb (21), Other (33).



G. Watt

Old submission system usage by non-LHC
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• Total of 33 non-LHC papers:  NA48/2 (2), 
NA61/SHINE (2), COSY-TOF (1), STAR (28).



G. Watt

Old submission system usage by ATLAS
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• Total of 128 ATLAS papers:  SUSY (30), EXOT (25),  
HION (16), STDM (42), HIGG (4), TOPQ (10), BPHY (1).



G. Watt

Old submission system usage by CMS
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• Total of 102 CMS papers:  B2G (7), SMP (35), FSQ (9),  
HIN (13), TOP (23), BPH (4), HIG (9), SUS (2), EXO (0).



G. Watt

New submission system on hepdata.net

14
• Also a Sandbox for any user to test uploads without special privileges. 

https://hepdata.net/submission
(= Administrator) (= Encoder)

http://hepdata.net
https://hepdata.net/record/sandbox
https://hepdata.net/submission


G. Watt

New submission system usage (01/2017-)
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• Numerous improvements 
and fixes made to code 
and documentation based 
on large amount of 
feedback received.

• Total of 129 finished 
submissions:

• ALICE (27)

• ATLAS (61)

• CMS (24)

• LHCb (8)

• Non-LHC (9)

• 24/129 with version ≥ 2437 users created an account (as of 23/11/2017)



G. Watt

Data encoding assistant
• Database Manager selects “hep-ex” arXiv papers older than 1 year, 

that contain tables of numbers in the LaTeX source.  Decides which 
tables to extract, how to organise them, and specifies keywords etc.

• Assistant prepares input file from LaTeX using a text editor (NEdit).

• Database Manager checks input file and adds record to public database.

• 59 papers completed in 2016.  29 papers completed so far in 2017:  
CMD-3, KEDR, Belle, NA61/SHINE, ATLAS, Super-Kamiokande, BaBar, 
D0, MINERvA, BESIII, ATLAS, ATLAS, BESIII, MINERvA, CDF, KLOE-2, 
SND, MINOS, T2K, BESIII, CDF, CMS, CMS, NA61/SHINE, ANTARES, 
SLAC E140, CMD-3, MINERvA, CMS.

• Recent training in Python, but manipulating LaTeX source usually quicker.

• Need to evaluate whether this rôle can continue to be justified in future.
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http://hepdata.net/record/ins1395968
http://hepdata.net/record/ins1397002
http://hepdata.net/record/ins1397632
http://hepdata.net/record/ins1397634
http://hepdata.net/record/ins1400803
http://hepdata.net/record/ins1401192
http://hepdata.net/record/ins1403544
http://hepdata.net/record/ins1404885
http://hepdata.net/record/ins1405301
http://hepdata.net/record/ins1406939
http://hepdata.net/record/ins1408878
http://hepdata.net/record/ins1410588
http://hepdata.net/record/ins1411645
http://hepdata.net/record/ins1416818
http://hepdata.net/record/ins1416824
http://hepdata.net/record/ins1416825
http://hepdata.net/record/ins1418483
http://hepdata.net/record/ins1419065
http://hepdata.net/record/ins1421157
http://hepdata.net/record/ins1422780
http://hepdata.net/record/ins1424841
http://hepdata.net/record/ins1426525
http://hepdata.net/record/ins1426828
http://hepdata.net/record/ins1431983
http://hepdata.net/record/ins1426493
http://hepdata.net/record/ins1431987
http://hepdata.net/record/ins1444990
http://hepdata.net/record/ins1446753
http://hepdata.net/record/ins1454211


G. Watt

Data releases from neutrino experiments

• MiniBooNE (data releases for 13 papers):  
http://www-boone.fnal.gov/for_physicists/data_release/ 
No existing HEPData records.

• T2K (data releases for 20 papers):  
http://t2k-experiment.org/results 
HEPData:  1329784, 1394549, 1408741, 1421157, 1465650.

• MINERvA (data releases for 16 papers):  
http://minerva.fnal.gov/data-release-page/ 
HEPData:  1351216, 1393997, 1405301, 1416818, 1446753.

• NUISANCE framework contains a collection of data.

• Tried to engage to submit to HEPData, but without uptake.
17

[IPPP/NuSTEC topical meeting on neutrino-nucleus scattering]

Numbers are 
INSPIRE IDs.

http://www-boone.fnal.gov/for_physicists/data_release/
http://t2k-experiment.org/results
https://hepdata.net/record/ins1329784
https://hepdata.net/record/ins1394549
https://hepdata.net/record/ins1408741
https://hepdata.net/record/ins1421157
https://hepdata.net/record/ins1465650
http://minerva.fnal.gov/data-release-page/
https://hepdata.net/record/ins1351216
https://hepdata.net/record/ins1393997
https://hepdata.net/record/ins1405301
https://hepdata.net/record/ins1416818
https://hepdata.net/record/ins1446753
http://nuisance.hepforge.org
https://nuisance.hepforge.org/trac/browser/data
https://conference.ippp.dur.ac.uk/event/583/


G. Watt

HEPData beyond HEP?
• Visit from Maria Grazia Pia (INFN Genova) and students in December 2016 to 

discuss inclusion of data relevant to particle transport codes like Geant4.

• First external tests of hepdata.net submission system.  Students wrote report.

• Presentation and conference paper at 2017 IEEE Nuclear Science Symposium.

• Fairly significant software development would be needed to extend database:

• Introduce searchable keywords specific to nuclear/atomic physics.

• Remove requirement of associated publication in INSPIRE.

• Interest in bulk migration of existing nuclear physics databases (e.g. ENDF).

• Would need to be careful that significant rewrite of code and expansion of 
database does not compromise performance of site for existing HEP users.

• Alternative:  create a dedicated data portal (e.g. HEPData fork, Invenio, CKAN).

18

http://geant4.cern.ch
http://hepdata.net
https://doi.org/10.5281/zenodo.197109
http://www.nss-mic.org/2017/
http://inspirehep.net
https://www-nds.iaea.org/exfor/endf.htm
http://inveniosoftware.org
https://ckan.org


G. Watt

Open issues
• Many bug reports and feature requests with transition to 

new hepdata.net site.  Many issues resolved, but also many 
remaining, e.g. https://github.com/HEPData/hepdata/issues

• #59  editing: allow an admin user to edit records within a 
browser

• #60  submission: build a tool to help a data uploader to 
select appropriate keywords

• #100  records: allow users to update publication 
information

• Project suffers from lack of paid software engineering 
support:  seek to improve for the next funding period.
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http://hepdata.net
https://github.com/HEPData/hepdata/issues
https://github.com/HEPData/hepdata/issues/59
https://github.com/HEPData/hepdata/issues/60
https://github.com/HEPData/hepdata/issues/100


G. Watt

Summary

• Transition to rewritten HEPData site (hepdata.net) 
hosted at CERN.  Many improvements and new features.

• New submission system successfully adopted by experiments.

• Minimal technical support from CERN since departure of 
Eamonn Maguire in 10/2016:  need to clarify responsibilities.

• Project suffers from lack of paid software engineering support:  
seek to improve for the next funding period (2019-2022).

• Staffing:  physicist?, data encoding assistant?, software engineer?

• Project priorities for next funding period?  Input welcome!
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Email:  info@hepdata.net

http://hepdata.net
mailto:info@hepdata.net
http://twitter.com/HEPData

