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Outline:

• Overview of PDG

• Interaction with SPIRES

• PDG computing upgrade 
makes innovations possible

• Opportunities to collaborate
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PDG in a Nutshell

● PDG is an international collaboration charged with 
summarizing Particle Physics, as well as related areas 
of Cosmology and Astrophysics

● Review of Particle Physics (RPP) includes
● A compilation and evaluation of measurements of the 

properties of the elementary particles (“Listings”)
● Review articles covering most of particle physics (“Reviews”)
● Summary tables

● Review of Particle Physics available in print and online
● By far most cited article in HEP (total of over 32,000 citations 

over all editions)
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The PDG Collaboration

● 170 authors from 20 countries and 108 institutions

● Plus 700 consultants in the HEP community

● Close collaboration with working groups at LEP, 
Tevatron, B-factories, ...
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     2008 Edition of the Review

2,778 new measurements from 645 new papers
(in addition to 24,559 measurements from 7,104 papers
that first appeared in previous editions)

108 reviews written by experts

  RPP: 1344 pages

   Booklet:   294 pages
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Data Evaluation

• Primary goal of PDG is to evaluate and review available 
published data in order to give authoritative answers 
endorsed by the experts in the field
– We rely on publishers and libraries (in particular through 

SPIRES) for access to published data

• As part of doing its work, PDG naturally catalogs 
published results, but this is not our primary goal
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Interaction with SPIRES

So far have interacted with SPIRES in two ways:

• Harvesting of information based on paper reference
– Authors and titles

– Used e.g. to display paper titles in popup windows in pdgLive

• Cross-referencing between SPIRES and PDG
– From pdgLive to SPIRES, and from SPIRES to pdgLive

– From internal pages for encoders to SPIRES (as a convenient 
way to point encoders to relevant papers)

– Based on “CODEN,Volume,Page” where possible, on SLAC 
IRN otherwise
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Interaction with SPIRES

• From pdgLive
to SPIRES
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Interaction with SPIRES

• From SPIRES
to pdgLive
– Only if paper is

included in Listings
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   Urgent Computing Upgrade

• Presently used PDG system dates back to late eighties
– This is before the web was born!

– Hardware upgraded from
original VAX to now Linux PCs

– Software philosophy still dates
back to single-user data entry
on an ASCII terminal

• Became clear that required PDG computing upgrade 
cannot be accomplished without additional resources

• Developed plan and
asked for funding
from DOE and NSF

• Comprehensive review
by DOE last Fall

Written in 2006
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Outcome

• Vital role of PDG is reaffirmed
– “The PDG publications are crucial to the field ...”  (DOE reviewer)

– “The work of the PDG is absolutely necessary for rapid 
progress of elementary particle physics.” (NSF reviewer)

• Funding from DOE and NSF for computing upgrade
– 2 FTE for 3 years

– 0.5 FTE of a programmer for ongoing support after initial 
development

• Work on computing upgrade started at the end of last 
year with team of experienced computing professionals
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    Goals for New PDG System

• A modern, modular, extendable, easy-to-use, maintainable 
and well-documented computing infrastructure for PDG

• Production quality system – PDG data must be correct
– Extensive error-checking and cross-checking built into system

• Support all areas of our work, including in particular:
– Decentralized, web-based data entry and verification for Listings

– Interaction with over 100 review authors

– Monitoring of progress in RPP production

– Programs for evaluation of data (fits, averages, plots, ...)

– Expert tools for editor, including creation of book manuscript and 
static web pages (PDF files)

– Interactive browsing of PDG database similar to pdgLive

• See backup slides for technical details on new system
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New Possibilities

• Immediate and primary goal of the PDG computing 
upgrade is to ensure PDG can continue to function well
– This has absolute priority over any fancy extensions

• New computing system will also provide platform where 
innovative new features can be implemented easily

• Planned new features will include for example
– Search functionality for pdgLive

– Downloading of PDG data in machine-readable format

– “pdgLive” on Blackberry / iPhone / ... mobile devices

• Other ideas are under discussion
– RSS feed, Twitter, or e-mail lists for announcements?

– Web-based user participation in PDG (“Web 2.0”)?

– ...
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PDG and “Web 2.0”?

Are there areas, where it would be useful if users could 
give input to PDG via the web?

• Possibility to comment on reviews or sections in the 
Listings?
– In public, not just via e-mail or as feedback on pdgLive

– On pdgLive pages? Via public discussion lists?

• Could current manual scanning of HEP literature by 
PDG be augmented by community input via web?

• Tagging of HEP articles based on PDG classification?
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PDG Classification

Behind the scene, the PDG Listings define a well-
established classification scheme for HEP data:

S008, 1 π± decay mode: μ+υ
μ

S008, 2 π± decay mode: e+υ
e

S008 π± (particle code)
S008M π± mass
S008T π± life time
S008CTA π± cτ
S008FV π± form factor F

V

Code Description
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   From Node to Full Data Block

• The classification code is a unique string that leads 
directly to the corresponding PDG data
– Similarly for PDG reviews

S008T
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   Common Classification

• Proposal:
– Agree on fine-grained classification scheme for HEP results, 

similar to the one presently used by PDG

– Allow classification codes in INSPIRE's article metadata

– Ask authors to tag their articles with classification codes through 
a convenient interface, e.g. when submitting a preprint to arXiv

• Tags might be entered by navigating web pages similar to pdgLive

• Might allow others to submit or vote on tags

Author: ...
Title: ...
DOI: ...
...
PDG tags:
- S008T
- S014
...

Search

Link

PDGINSPIRE
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Common Classification

• Benefits:
– Allows searches within INSPIRE and pdgLive based on a 

well-known classification
• “What articles contain information about the top mass?”

– INSPIRE can directly link from article to relevant PDG data
• By pointing at PDG pages using classification tags

• Independently of whether article has been included in RPP

• Can point to both PDG Listings and Reviews

– pdgLive can point user to articles that have not been 
included in PDG but might still be relevant for the user

• By searching INSPIRE for the corresponding classification tag

• Example: most recent unpublished top mass results

– Helps PDG to efficiently scan HEP literature for relevant 
results to be included into RPP
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Your Ideas for PDG?

• What can PDG provide to you?

• What are your ideas of how PDG should evolve?

Please contact us – during this Summit
or by e-mail to JBeringer@lbl.gov

Thank you!

mailto:JBeringer@lbl.gov
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Conclusions

• Computing upgrade will allow implementation of new 
innovative features

• Continue collaboration started long ago with SLAC with 
INSPIRE regarding
– Cross-linking

– Information interchange

• Propose to collaborate on and implement a common 
fine-grained classification scheme for HEP results



3rd HEP Information Resource Summit, Fermilab, May 6-7, 2009 Juerg Beringer (LBNL), Page 20

Backup Slides
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Architecture

Some interaction via e-mail, phone etc will remain, but is not shown here
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Architecture

Web applications:

• Each collaborator sees a set of 
tools (interfaces) that are tailored to 
his responsibilities

• Same login/environment for all tools
– Screens update automatically when 

changes are made through other tools

• Modular system
– New tools can be easily added as plug-

ins to a well defined framework

Some interaction via e-mail, phone etc will remain, but is not shown here
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    Three-Tier Web Application

 Execute 
AJAX

  enabled 
Web pages

(HTML,
JavaScript)

Web Browser

Servlets

Web Application Server
(J2EE)

Persistency

Session

Algorithm Execution

Resources

JDBC

HTTP

- interact with user
- input processing
- dynamic page 
rendering

- generate dynamic HTML
- AJAX back end support
- static HTML pages
- JavaScript libraries
- rendering of formulas 
(jsMath, mathML)

RDBMS

Data
Files

Programs
Libraries

- object-relational mapping
- sessions support
- user authorization
- complex application logic
- interface to legacy code
- monitoring, etc.

CALL

File I/O

JSP

Etc.

HTML

JS 
libraries

Access Reposit.
 (CVS)
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Technologies

• J2EE-based web application framework
– Commonly used industry standard for building scalable, 

distributed web applications

• AJAX-enabled web pages
– User-friendly and highly interactive GUI behavior

• Relational database (PostgreSQL)
– O(100) database tables

• Programming languages
– Java and JSP for web application framework backend

– JavaScript for client-side HTML (AJAX)

– Python API for programmatic access to database

– Legacy Fortran applications restructured as libraries


