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Brief Introduction to HepData

• Purpose - to compile (mainly) published HEP ‘cross 
section’ data and make them publicly available.

• Small group, based at the IPPP, Durham U. (UK)  - 

• DB Manager/Physicist  (MW - part-time/retiring)

• New DB Manager/Physicist (GraemeWatt)

• Non-Physicist Assistant (Joanne Bentham) 

• STFC(UK) funded (>35 years) - presently to October 2016.

• 1980-2005  pre-history - old HepData

• 2005-2014  history - new HepData

• Why?
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Why? - a few  reasons
• Reliable, published and usable data should be freely 

available to the community.

• Data often appears only as plots - people need 
numbers e.g. for detailed comparisons.

• A large amount of effort (and money!) goes into 
producing these data.

• Data can often be difficult to locate.

For these reasons, and others, it is imperative and 
useful to preserve and make easily available these data 
sets.

HepData is a tool to do this.
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Pre-History (~1980-2005)

• HepData actually started life ~1975 with a 5 year 
SRC theory grant to compile together experimental 
data cross section distributions which previously had 
been in the possession of a number of sources.

• Early days in collaboration with the PDG at Berkeley 
- produced the DB management system, the Berkeley 
Database Management System (BDMS) and 
developed the language PPDL.

• Went live ~1980 (Pink), using BDMS,

• 1980 began experimental rolling grant.

• In those days it ran as a batch system on the 
Rutherford Lab central computer (Electric).
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Pre-History (~1980-2005)

• I took over as Database Manager in 1982 and 
continued the process of collecting data from the 
experiments as well as moving the system on to an 
interactive system (VM, CMS etc...). 

• Over the years we moved through various platforms, 
such a VAX-VMS, HP Unix (with guest accounts), and 
eventually in the early 1990s on to a Web based 
system.  All using the same BDMS management 
system.

• Project also took on various other activities such as 
implementing the SLAC (ppf/ppa) - Spires - data in 
BDMS for the UK, the running of a UK PDG mirror, 
and eventually a SPIRES mirror, as well as LHAPDF.
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Old Web Interface
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2005 ->The new HepData & CEDAR
In 2005, in preparation for the LHC:
JetWeb (UCL) + HepData (Durham) 
3 year collaboration - CEDAR (e-science STFC funded)

UCL:  Jon Butterworth, Ben Waugh + 
Durham:  James Stirling,  Andy Buckley, + MW

Produced:  Rivet   -   new HepData   -    Hepforge

      old HepData - in the long-term was unmaintainable
                          - BDMS - Fortan + cgi scripts
 
      new HepData - to use a standard software (Java+MySQL)                             
                            - to provide data for Rivet analyses
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HepData - new software

• MySQL database + JAVA coded OO data model.

                       Paper

                                 Dataset(s)

       Xaxes [focus+bins] -  Yaxes[points+errors])

• Hibernate for Model-Database persistence.

• Tapestry for Model-Web interface.

• Standard software = long term maintainability.
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Paper
Dataset.....Dataset....Dataset.....

xaxis..     yaxis..

Bins        Points
              Errors

Java OO
Model

Hibernate
MySQL

Database

Tapestry

Aida      etc......
(Rivet)

Resource Area

Addition of ‘resource’ file system 
on HepData server - linked into 

the specific data record

linked using InspireId to record

SLHA
Acc.
Eff.
etc..
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What exactly is HepData now ?

• DataBase* - essentially of Standard Model cross 
sections and measurements dating back over 35 
years.

• Files** - collections of data of varying format - 
systematic error breakdowns,  correlation matrices, slha files, acceptances, 
efficiencies, etc....

• Linked together through a Web page

• Different output formats - eg. html, plain text, xml, plots

• Yoda files for Rivet input

*   mysql + Java model using Hibernate for database persistency and Tapestry for web pages
** resource area on our main server
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Twitter for
communication

The HepData ‘home’ page
http://hepdata.cedar.ac.uk
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Initial search results
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Example of a HepData record
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another example....
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example showing link to ‘resource area’ file

resource area file

from the database

15

Wednesday, 12 November 2014



Plotting data within HepData
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Plotting multple datasets within HepData
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Plotting multiple datasets within HepData
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Searching for data records in HepData

• Historically this is based on keywords: 

• Physics:     RE,   FSP,   OBS,  SQRTS,  PLAB

• Bibliographic:   AUTH,  REF,  EXP,  DE

• plus more recently  via the ‘title’ and ‘keyword’ from Inspire

eg ...   RE p p --> j/psi x

          fsp JET and OBS DSIG/DX

          title: higgs

          keyword: elastic scattering

          exp lhc

          exp atlas

Needs bringing into the 21st century!

Vocabulary needs updating.19
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HepData-Inspire connection

• HepData is linked to Inspire at various levels

1. Reciprocal links on their respective web pages for 
common papers.

2. Inspire holds a copy of the HepData data records 
and displays via the HepData tag on their “detailed 
record” page.

3. HepData has the facility to use Inspire searching, 
for example a word from the title with 
“title:Higgs”. 
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HepData

Inspire

Inspire - ‘Detailed Record’
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Inspire

HepData

Inspire downloads data on a 
regular basis from HepData based 
on a HepData ‘timestamp’ 
indicating the date of last change.

As yet does not download any of 
the ‘resource area’ extra files.

Inspire attempts reformatting 
items of the text (eg reactions). 22
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HepData-Elsevier connection
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Some statistics

• Total Records/Papers: 8029 

• LHC   349 / 726
✴ ATLAS 164 / 294

✴ CMS  83 / 284

✴ ALICE 74 / 87

✴ LHCb 23/49
Although apparently only ~30% of LHC data has been entered 
into HepData this represents a very large part of the ‘classic’ 
HepData type data (ie SM type).    Searches and more exotic 
things are less well represented.
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HepData Usage

As a metric to measure the use of 
HepData we have continued to count 
the number of distinct internet 
nodes, excluding robots
etc., accessing per month.

This remained steady from ~500 up 
to 2009, the start of the LHC, then 
has increased five-fold to the present 
day.

We show in RED the accesses from 
‘commercial’ sites (ie those 
ending .com, .net, .org and .co.uk)  
and in GREEN the rest.
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Access to papers

Number of ‘views’ of
individual LHC papers 

since 2010-2014

In decreasing order
with same robot 

filtering as previous
slide
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Data Reviews

SUSY review ?
Exotics review ?
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Summary and Conclusions

• HepData has for many years attempted to provide free 
access to HEP data distributions.

• It has evolved through a series of platforms to its 
present form now  more standard system software for 
long term maintainablilty.

• The advent of the LHC has seen a large increase in the 
amount of data which HepData is attempting to 
compile. 

• MW is retiring and Graeme is taking over to move 
HepData into its next phase.
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