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http://hepdata.cedar.ac.uk

• Experiment self-submissions one year on
• Progress towards new hepdata.net site
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G. Watt

Modes of data entry
1. Manually harvested from “hep-ex” papers.  

Extract tables from .tex source files, mostly by 
assistant.  TO DO:  more automation desired.

2. Data directly submitted by experiments.

• Past:  no guidelines on preferred format, 
needed to manipulate into standard format.

• Early 2014:  encourage experiments to 
provide standard “input” text format.

2
Clearly need to move more papers from 1. to 2.



G. Watt

Yes

Automated submission system
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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.

(Procedure agreed in HepData meeting at CERN on 26th June 2014) 

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

Submission system usage
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• Total of 140 LHC papers:  ATLAS (65), CMS (45), ALICE (26), LHCb (4).



G. Watt

Submission system usage by ATLAS
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• Total of 65 ATLAS papers:  SUSY (16), EXOT (18),  
HION (13), STDM (13), HIGG (3), TOPQ (2), BPHY (0).



G. Watt

Submission system usage by CMS
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• Total of 45 CMS papers:  B2G (5), SMP (16), FSQ (5),  
HIN (8), TOP (7), BPH (3), HIG (1), SUS (0), EXO (0).



G. Watt

Non-LHC experiments

• Submission system not yet used outside the 
four main LHC experiments.

• HERA papers often contain detailed tables of 
numbers:  need to manually reformat.

arXiv:1506.06042 (28 pages of data tables)  
http://hepdata.cedar.ac.uk/view/ins1377206

• TO DO:  engage non-LHC experiments more.
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http://arxiv.org/abs/1506.06042
http://hepdata.cedar.ac.uk/view/ins1377206


G. Watt

Broadening the scope
• Tau decays from ALEPH (data read from plots):  
 
 
 
 
 
 

• Data for tuning detector simulations (GEANT):
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http://hepdata.cedar.ac.uk/view/ins373751
http://hepdata.cedar.ac.uk/view/ins373752
http://hepdata.cedar.ac.uk/view/ins421984
http://hepdata.cedar.ac.uk/view/ins440588
http://hepdata.cedar.ac.uk/view/ins467093
http://hepdata.cedar.ac.uk/view/ins1392011


G. Watt

HepData 🔜 HEPData
• Meeting with Inspire in December 2014 to start 

working jointly towards a new HEPData web site.

- Overlay on Invenio v2 digital library software.

- Modern interface and improved submission process.

- Better searching, allocation of DOIs, versioning 
capabilities, closer integration of auxiliary files.

- New input data format based on ROOT / YAML.

9

http://root.cern.ch
http://yaml.org


G. Watt

Old data “input” format
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http://hepdata.cedar.ac.uk/view/ins1203852/d2/input

*dataset:
*location: Page 20 of preprint
*dscomment: The measured total cross sections.  
The first systematic uncertainty is the combined 
systematic uncertainty excluding luminosity, the 
second is the luminosity
*reackey: P P --> Z0 Z0 X
*obskey: SIG
*qual: RE : P P --> Z0 Z0 X
*yheader: SIG(total) IN FB
*xheader: SQRT(S) IN GEV 
*data: x : y 
 7000; 6.7 +- 0.7 (DSYS=+0.4,-0.3,DSYS=0.3:lumi);
*dataend:

• All data needs to be transformed into a standard “input” text format.

• Metadata for each table followed by data points in a structured format.

• *reackey and *obskey keywords can be used for searching database.

http://hepdata.cedar.ac.uk/view/ins1203852/d2/input


G. Watt

New YAML text format
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---
name: 'Table 2'
label: 'Data from Page 20 of preprint'
description: |
    The measured total cross sections.  The first systematic uncertainty is the 
combined systematic uncertainty excluding luminosity, the second is the luminosity.
keywords:
  - {name: reactions, values: ['P P --> Z0 Z0 X']}
  - {name: observables, values: ['SIG']}
  - {name: cmenergies, values: [7000.0]}
additional_resources:
independent_variables:
  - header: {name: 'SQRT(S)', units: 'GEV'}
    values:
      - {value: 7000}
dependent_variables:
  - header: {name: 'SIG(total)', units: 'FB'}
    qualifiers:
      - {name: 'RE', value: 'P P --> Z0 Z0 X'}
    values:
      - value: 6.7
        errors:
          - {symerror: 0.7, label: 'stat'}
          - {asymerror: {plus: 0.4, minus: -0.3}, label: 'sys'}
          - {symerror: 0.3, label: 'sys,lumi'}

• Data from existing HepData database was exported to 
the new YAML format for migration to the new system.

http://hepdata.cedar.ac.uk/view/ins1203852/d2/yaml

http://hepdata.net/record/60079

http://hepdata.cedar.ac.uk/view/ins1203852/d2/yaml
http://hepdata.net/record/60079


G. Watt

Work on HEPData by CERN team

• Amazing work from CERN team in only a few months!
12

Eamonn Maguire Jan StypkaLaura Rueda Garcia

Code:  https://github.com/HEPData

+ Michal Szostak (CERN summer student)

+ others

https://github.com/HEPData


G. Watt

New site at hepdata.net
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http://hepdata.net


G. Watt

• Environment comprised of 15 virtual machines.
14



G. Watt

Submission dashboard
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ORCID iDs for 
authentication

Sandbox for 
testing uploads

Coordinator + Uploader + Reviewer



G. Watt 16

HEPData submission archive

http://github.com/HEPData/hepdata-submission

http://github.com/HEPData/hepdata-submission


G. Watt

Upload of submission archive
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G. Watt

Review system
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Versioning



G. Watt

Conversion tools

• Work by Michal Szostak (CERN summer student)  
http://cds.cern.ch/record/2055193 
http://github.com/HEPData/hepdata-converter
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https://cds.cern.ch/record/2055193
https://github.com/HEPData/hepdata-converter


ROOT Import 
• popular demand by experiments. 
• extension to native HepData YAML format to extract data from ROOT 
• meta-data description still easily editable in YAML 
• flexible choice of value extraction (multiple histograms for errors, 

native bin errors, user-defined python method)

form value with error  
in separate histos 

(systematics)

take bin error

Slide from Lukas Heinrich (MCnet student)



• HistFactory: model description framework 
• widely used in experiments, e.g. Higgs discovery, ~all SUSY 

analyses in ATLAS use HistFactory. 
• detailed description of distributions: resolved by component  

(signal, backgrounds) including systematic variations and  
correlations in well-formed schema. 

• format: (XML + ROOT) 
• underlying structure for many  

publication plots

+

Slide from Lukas Heinrich (MCnet student)



• HepData import 
• full HistFactory configuration (XML+ROOT) as “additional resource” 

• complete, machine-readable, exportable 
• developed set of tools to extract HepData tables from HistFactory 

configuration 
• result, uncertainties, correlations  

directly from measurement instead of  
manual compilation by experimenters. 

• increased coherence between publication  
and HepData record.

published results

HepData 
submission

HistFactory

Slide from Lukas Heinrich (MCnet student)



G. Watt

Summary

• Around 140 self-uploads from LHC experiments so far.  
Need to encourage use also by non-LHC experiments.

• New HEPData site developed by Inspire team at CERN 
nearing completion.  Need to take over development.

• Experiments should soon make the transition to the new 
submission system and the associated new YAML format.
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http://hepdata.cedar.ac.uk

http://hepdata.net🔜
[Credit:  some material taken from talk by Eamonn Maguire.]

http://hepdata.cedar.ac.uk
http://hepdata.net
https://indico.cern.ch/event/441770/session/3/contribution/42
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Project for Juan Luis Boya

7802/8195 records

Slide from Frank Krauss
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Slide from Frank Krauss


