Computing Upgrade

Juerg Beringer
Lawrence Berkeley National Laboratory

Introduction

* Plans and funding

e Current system and shortcomings
 Requirements for planned system
* Project plan

e Conclusions
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PDG Computing System

 The presently used system dates back to late eighties
 NB: This is before the web was born

« At that time it was an extremely modern system that held up
amazingly well over such a long period of time

 Yet in spite of hardware upgrades from original VAX to now
Linux PCs, software philosophy still dates back to single-
user data entry on an ASCII terminal
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Upgrade is Urgent

« We can no longer handle current requirements w/o great risk
to data integrity and availability

- Amount of data, number of papers covered, and number of reviews
more than tripled since current system was created

- Complexity of data (often involving searches) has grown greatly

- PDG collaboration was very small, but has now grown to 170
physicists worldwide (all volunteers except in Berkeley)

- Giving the HEP community electronic access to the information in
the PDG database requires a new system

 Several upgrade attempts since mid 1990s did not converge

 Urgency of completing at least a partial upgrade increasingly
evident by 2004

- Risk of hardware failure (no replacement system)

- )
A
!

rererrer ||||

PDG Meeting, CERN, October 10-11, 2008 Juerg Beringer (LBNL), Page 3




Plan in 2004

 Lacking the necessary resources to carry out full upgrade,
we decided on a pragmatic (albeit not ideal) approach that
would ensure our ability to continue producing the RPP

 Upgrade in 3 phases:

- Phase 1: Switch to partially upgraded system for RPP 2006

e Switch to modern hardware (Linux servers)
 Reimplementation of existing Oracle/FORMS editor interface

* Provide database viewer and initial version of encoder interface

- Phase 2: Improve partially upgraded system
* Address technology choices, long-term maintainability, documentation

e Improve or replace existing interfaces as necessary
* Add new tools (e.g. for handling of Reviews)

- Phase 3 (if deemed necessary): Redesign database structure
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 Lacking the necessary resources to carry out full upgrade,
we decided on a pragmatic (albeit not ideal) approach that
would ensure our ability to continue producing the RPP
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- Phase 1: Switch to partially upgraded system for RPP 2006

e Switch t Completed end Of 2005 terface
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Contributors to Phase 1 of the Upgrade

e From COMPAS group, IHEP Protvino:
— Kirill Lugovsky (web interfaces)
- Slava Lugovsky (web interfaces)
- Vitaly Lugovsky (core libraries, database, left 2004)
- Lyudmila Lugovskaya (documentation, left 2004)
- Vladimir Ezhela (group leader, retired)
- Oleg Zenin (group leader, new)

* From LBNL.:
- Juerg Beringer (project leader, since March 2004)
— Orin Dahl (auxiliary programs, Oracle/FORMS related work, retired)
- Piotr Zyla (daily operation, production tasks, editor interface)

All part-time contributors,
mostly at the 10% to 70% level
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Starting with Phase 2

 Phase 1 completed in time Written in 2006

for RPP 2006 prOduction High-Level Requirements and Roadmap
. ] for PDG Computing
- Reviewed in December 2005 sere Berimger

Particle Data Group
Lawrence Berkeley National Laboratory

-
- P ded to pl gf
rocee e o a n n I n o r This document sunmmarizes the high-level requirements for the upgraded
PDG computing system and proposes a roadmap for completing the
phase 2 upgrade. It is intended to serve as a starting point for a cost estimate for
the completion of the upgrade project.

- Estimated effort of 4 FTE-years

 Funding from NSF and DOE has started ...
- Supplement of 0.2 FTE/year from NSF (PHY-0652989, April 2007)
- In May got 0.3 FTE supplement from DOE for remainder of FY08

- DOE review in Washington D.C. on September 12, 2008
* Review went extremely well; continued significance of PDG affirmed

* One major comment:
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Starting with Phase 2

 Phase 1 completed in time
for RPP 2006 production

- Reviewed in December 2005

 Proceeded to planning for
phase 2

- Estimated effort of 4 FTE-years

Written in 2006

High-Level Requirements and Roadmap
for PDG Computing

Juerg Beringer
Particle Data Group
Lawrence Berkeley National Laboratory

This document sunmmarizes the high-level requirements for the upgraded
PDG computing system and proposes a roadmap for completing the
upgrade. It is intended to serve as a starting point for a cost estimate for
the completion of the upgrade project.

 Funding from NSF and DOE has started ...
- Supplement of 0.2 FTE/year from NSF (PHY-0652989, April 2007)
- In May got 0.3 FTE supplement from DOE for remainder of FY08

- DOE review in Washington D.C. on September 12, 2008
* Review went extremely well; continued significance of PDG affirmed

* One major comment:

Even more money

to make sure PDG succeeds! ,\l x
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Feedback from DOE

 Have heard from DOE how pleased they are with the review

- Related to the computing plan, they will suggest we plan for 2 FTE
for 3 years rather than 2 as they were convinced by the reviewers
that we will likely need that effort

- Will propose 0.5 FTE for maintenance when project is completed

- Funding during next 6 months will be challenging due to “Continuing
Resolution” in Congress

« Based on positive outcome of DOE review, we are now
starting with work on phase 2 of the upgrade

 Funding is not yet assured — we need help from the Advisory
Committee to keep pushing until the money is in hand
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Current Production System

PDG Main Server
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Technical Details

« Hardware
- 2 Linux-based servers

« Software
- PostgreSQL, Apache Tomcat, Apache web server
— O(100k) lines of application code
* Fortran and C for auxiliary programs

e Kawa and BRL for user interfaces
e HTML and JavaScript

- Mimetex (tool to generate gif images from TeX snippets)
- TeX and TeXsis

« Database
— Small (ASCIl dump is 40MB) but very complex database
- ~100 database tables, about 2/3 storing scientific information
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Shortcomings ()

System designed as single-user system and doesn't scale
- No support for concurrent data entry by multiple users
- No support for workflow management

All data entry must go through editor

Arcane, inefficient and error prone data entry method
- Editor interface basically only graphical SQL editor

No support for producing Reviews
- Authors, referees and overseers communicate mostly by e-mail

- Updated review source files are circulated by e-mail and must
often be merged by overseer or editor

- Review authors have to deal with TeXsis (a special TeX-based
macro package used internally by PDG), or editor has to convert
from other formats
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Shortcomings (ll)

* No support for verification of Listing entries

- Proofs are sent by e-mail to verifiers hoping for a reply in case
of a problem (“no news is good news”)

Lack of information on progress of Listings and Reviews

- Difficult to manage hundreds of people towards a timely
completion of RPP if current status is not known

Current user interfaces are not maintainable long-term
- Arcane tools, programming languages (Kawa, BRL)
- Not documented
- But are very valuable prototypes of what we need

Auxiliary programs written in Fortran (and C)
- Maintenance completely dependent on single retiree
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Computing Needs

« A modern, modular, scalable, easy-to-use, maintainable and
well-documented computing infrastructure

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

* Need to 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
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Planned System
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Planned System
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Required Web Applications ()

 Encoder interface and Literature Search interface
- Future primary data entry interfaces
- Task driven, easy-to-use tools for non-experts

- Single-user prototype available but needs to be redesigned as
production-quality tool for concurrent usage

 Database viewer (pdgLive)
- Web-based application for browsing of database contents
- Dynamically generates web-pages in format similar to RPP book
- Used both for pdgLive (on published RPP edition),
- And as tool to inspect new entries during encoding process
- Provides direct links from RPP entries to SPIRES to actual papers
- Current version of pdgLive is not maintainable, must be replaced
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Required Web Applications (ll)

 Verifier interface

- Manage verification process and provide web page for verifiers to
report their acceptance or corrections

* Review author interface
- Keep track of status and responsibilities for each review
- Manage different versions during authoring and refereeing

- Editor interface
- Expert-only web-based GUI to edit raw content of PDG database

— Only used by editor

- Diminishing role as most data entry tasks will be done
decentralized through Encoder Interface

- Status Reporting
- Reports on progress of Listings & Reviews
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Required Web Applications (lll)

User Profile Management and Configuration

- Users (including collaborators) can create a profile, order products,
and update their address and preferences

— Configuration tool allows coordinators and editors to assign
responsibilities

Mailing System

- Send messages to different groups of users, e.g. to announce
availability of new RPP edition, to remind collaborators about
deadlines, etc.

Interface for updating Institution Database

Additional smaller applications can be added easily when
needed once the framework is available
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Required Programs & Scripts

« Data analysis environment

- Environment with both access to PDG data and to numerical
algorithms, data analysis and graphics tools (for example ROOT,
CERN libraries, ...)

- Preferably has option to work interactively

 Auxiliary programs and scripts
- Fitting, averaging, graphics, production of TeX files for Listings
- Used directly by editor and indirectly through encoder interface
- Ultimately based on above data analysis environment

 System Monitoring

— Scripts and web pages that alert us as early as possible to problems
(e.g. web server down, low disk space, etc.)
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Industry-Standard Software Development

« Software development process should
— Adhere to widely-adopted practices
— Be well-documented (including the code itself)
— Minimally personalized (to facilitate long term code maintenance)
— Maximally efficient (use existing tools, components, libraries)

« Software architecture must be
— Adequate to fulfill functional requirements
— Flexible to accommodate further extensions/modifications
— Scalable to cope with ever-increasing load
— Lean system (easy to maintain)
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Key Technology Principles

« Chosen technologies must be

— Suitable for specific PDG problems
* “one size does not fit all”

— Stable and mature - production system

— Sustainable in the long run (~10 years from now)
* based on standards

— Popular
« another guarantee for stability

— For which there is sufficient expertise (at LBNL)

— Relatively easy to learn and deal with

— Free (open source, GPL, etc.)
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Three-Tier Web Architecture

Web Browser Web Application Server Resources
(J2EE)
| , | JDBC
I JSP Persistency
Execute I !
AJAX I ! :
HTTP Serviets | Session
VVegabled | — | - | File I1/0
=b Pages HTML Algorithm ! .
(HTML, I | Execution |
NEVERIG I | IS :
| Lo :
libraries Etc.
- Interact with user ,
- input processing - generate dynamic HTML - object-relational mapping |
- dvhamic - AJAX back end Suppor‘t - sessions Support
y page - static HTML pages horizati |
rendering pag - user aut or/zqt/on .
- JavaScript libraries - complex application logic |
- rendering of formulas - interface to legacy code |
(isMath, mathML) - monitoring, etc.
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Web Applications Domain

 J2EE-based Web Application Framework
— Commonly used industry standard (ex: eBay - 1B transactions/day)
— Dynamic HTML generation
— An infrastructure for building scalable, distributed Web apps
— A number of useful services/mechanisms (ORM, sessions, etc.)
— Leverage from broad community
— Employs component-based development approach
— Multiple implementations exist (free examples: GlassFish, JBoss)

« AJAX-enabled Web pages on the client side
— User-friendly and highly interactive GUI behavior
— De-facto standard for Web pages
— Asynchronous interaction with the Web server
— “Smart” user input (auto-suggestion/auto-completion “as you type”)
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Choice of Programming Languages

« Select minimal set of programming languages that meet
requirements and are widely accepted

— Java and JSP for the Web Application Framework backend
— JavaScript for client-side HTML (AJAX)
— Python API for programmatic access to database

« Benefits of leverage from broad community of developers
— Maintainability
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Handling Legacy Applications

« Legacy FORTRAN applications
— Restructured as libraries (to be usable as resources)
— Migrated onto the unified high-level database access API
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Key Computing Personnel

« Cecilia Aragon (50%)

— Computer scientist/architect/programmer, 20+ years experience in
computing including physics applications and user interface design;
PhD in CS from UC Berkeley. Most recent project: Sunfall for the
Nearby Supernova Factory.

« Igor Gaponenko (25-50%)

— Computer software engineer/architect, ~20 years experience in
scientific databases and automation of HEP experiments; MS
physics/CS. Most recent project: BaBar.

« Computing professionals (125%)
— Two experienced developers with suitable skills

« Work will be performed in close collaboration with PDG
physicists (J. Beringer, O. Dahl, P. Zyla)
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Computing Project Plan (As Presented to DOE)

 We have prepared a WBS
(Work Breakdown
Structure) and Gantt chart

— Upgrade requires 2 FTEs for
2 years (4 FTE-years)

— Detailed project plan

* Includes task breakdown — - ‘ ]
and resource allocation =
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High Level WBS (4 FTEs total effort)

WBS Task Name

. Initial Design and Planning

. Database Abstraction Layer

. Data Analysis Environment

. Encoder Interface/Lit. Search Int.
. Database Viewer

. Review Author Interface

. Refactor Existing Auxiliary Programs
. User Profile Management/Mailing
9. Status Reporting

10. System Monitoring

11. Verifier Interface

12. Institution Database Interface
13. Editor Interface

14. Final System Integration

0O NO O OWDN -

— Note that design phases for some components are shorter because of IHEP prototype

PDG Meeting, CERN, October 10-11, 2008

Start
8/1/2008
9/26/2008
2/4/2009
10/1/2008
5/21/2009
1/11/2010
10/1/2008
2/22/2010
4/2/2010
5/20/2010
5/20/2010
4/2/2010
6/30/2010
7122/2010

End
9/25/2008
2/3/2009
2/27/2009
7/8/2009
1/8/2010
2/19/2010
10/20/2008
4/1/2010
5/19/2010
7/6/2010
6/29/2010
4/16/2010
7/21/2010
9/30/2010

Ty
J"-
frereer ||||

Juerg Beringer (LBNL), Page 29



Challenges (l)

 Distributed data entry
- Concurrency issues (locking) to be addressed in the design

- Need to define exactly when changes become visible to other
collaborators

- Editor must still sign off each individual entry / change

 Use of TeXsis and TeX needs to be rethought
- Use of TeX unavoidable for printed book(let),
- but not ideal for web output

- How to efficiently display equations in a web browser?
* Investigating jsMath, MathML, conversion to gif images, ...

 Browser and platform independence for data viewer
- Use existing libraries where possible
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Challenges (ll)

« Database structure and contents

- Current database structure for scientific information non-optimal
since some modern database features were not available or
efficient when current system was designed

e Need middleware to address this

- Improve separation between content and output format
* Use of TeX snippets in data entries

* Non-unique specification of particles (e.g.”"K_s”0” prints same as
“KAO_S”)

- Concurrency requires additional locking information
- Workflow information needs to be added / redesigned
- Mechanism for history and errata needs to be revisited

« All changes (to the database) must be made incrementally
without jeopardizing the ongoing production of the Review
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Risks and Mitigations ()

1. PDG is different from commodity interfaces
— Database structure for scientific information
— Non-ASCII formats for particles

— Use of custom formatting macros and TeXsis

» Mitigation: careful design, staff experience in building
physics systems
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Risks and Mitigations (ll)

2. Technology risks
— J2EE, Python platform stability

» Mitigation: industry standard, weight of community (ex.
RHEL)

3. Internal risks
— Underestimate amount of work, loss of staff
» Mitigation: incremental plan (do highest priority items first),

use industry standard technologies, large pool of expertise
at LBNL

oy
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Contingency Plans

* Design of framework so new tasks can easily be added

* If necessary, can de-scope individual tasks and still
accomplish main goals

« According to preliminary feedback from the DOE review, the
computing upgrade should be funded at 150% of our
request
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Conclusions

« Completing the upgrade of the aging PDG computing system
has become critical

 We have a clear understanding of the requirements for the
future PDG computing system

« We have identified a team of experienced LBNL computer
scientists for the design and implementation of the upgrade

« We have developed a project plan and a high-level design
- 4 FTE-years
— Discussed risks, mitigation, contingency plans

 Hope for funding from DOE plus NSF for 6 FTE-years

- Supplements already received for FY07/08 allows proceeding as
planned until end of February 2009

- But money is not yet in hand, need to keep pushing A
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Backup Slides
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Editor Interface

 An expert-only web-based GUI to edit the raw content of the

PDG database

« Knows about connections between tables and constraints on

input values

‘ EDITOR interface - Mozilla Firefox

File Edit View Go

Bookmarks Tools Help

g

@ 5@

ﬁ i [ https://pdg0.1bl. gov/rppprod-editar/farms. bri7usagei=M

ol o

$| Particle Data | Reviews
FORMS:
Column header Footnote
Correlation Footnote body
4 Correlation Footnote linkage
Fit control1 Measurement
Fit control2 4 Measurement’Footnotes
Fit Correlation Matrix 4 Referance/Measurements
Fit seed

Transaction viewer
Node viewer
Encoder interface
Utilities (old files)
Check refinfo

Update table Treesort

8 Reference with long inline comment

Help Log out Send feedback

Forms far Measuren_ x|

4 Reference with long measurements
THIS PAGE (forms_homepage)
Units
Units none
WWW EDITOR

Red book

Green book

Farms book

RPP upgrade (Wiki)

Dane

& pdg0.ibl.gov (@ | o
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.

" https:/ /pdg0.lbl.gov - REFERENCE MEASUREMENT form - Mozilla Firefox {1 O 4}
Where Order by: source_year desc,s default Table-info 1 Search for a publication
SOURCE MAME ‘ YEAR DCC PUBLICATION MNAME FOREIGN TMP  REFID
ABE 2004 Find reset
ABE 2004 A PL B578 45 49811 T copy | del
ABE 2004 B PRL @2 171802 40038 i+ copy | del
ABE 2004 C PR DES D72003 40863 e copy | del
ABE 2004 D PR DES 112002 50011 & py | del
ABE 2004 E PRL 23 021601 50056 e dal
8 found ¥ DOWN MEXT PAGE LAST PAGE

capy dal
capy dal
QUERY .
2. Choose desired entry
Where: Order by: source_year desc, default Table-info
NODE Refld MAME YEAR 0Oc Oc MEASUREMENT #Bv CL P F Tech Chg COMMENT MM YYYY Ps Ver id Sy 52 Ty
Find reset
S035R53 49938 ABE 2004 B < 3.1FE° 90.CN BELL 86.3 fbRsup{#n{-1}}, i1 2005 copy dal
3. Display and edit measurements
1 found
49938 ABE 2004 B < EOpy del
O py del
oo pry dal
capy del
capy del
Dane (£} pdg0.lbl.gov
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Editor Interface Tools

] https:/ /pdg0.lbl.gov - Transaction details - Mozilla Firefox_.ﬁ-

)
e,

u
Database transaction TR
- Date 2006-06-23 15:56:15.348579
logger with “undo”
User PIOTR
Column Value
: 1D '22860' )
@ nttps://pdgo.lbl.gov - logs |(nopE '5841' x
e Improved access to YPE kg [+]
Typa Data SORT "n le—
LIPDATE 2006-09-15
tree table
UPDATE 2006-09-15 PUBLICATIOMN_STATUS NULL
UPDATE 2006-09-14 EXT '#p{b}-flavored hadrons'
LIPDATE 2006-09-14
LIPDATE 2006-09-11 LD TEEAE ROk
- - LIPDATE 2006-09-11
* Easily customizable
DELETE 2006-09-05
DELETE 2006-09-05
to support new
INSERT 2006-08-01 Done \ pdg0.1bl. gov
INSERT 2006-09-01
data base tables INSERT 2006-08-01 13:43:05 PIOTR  AUTHOR T
INSERT 2006-09-01 13:41:40 PIOTR  ENCODING details  undao
INSERT 2006-09-01 13:36:42 PIOTR  REFERENCE details  undao
LIPDATE 2006-09-01 12:15:34 PIOTR  AUTHOR details  undao
LIPDATE 2006-09-01 12:14:54 PIOTR  AUTHOR detsils  undo
= = LIPDATE 2006-09-01 12:14:32 PIOTR  AUTHOR details  undao
[ ] SUffICIent for S hort- UPDATE 2006-08-28 16:30:08 PIOTR  FORMS_HOMEPAGE details  unda
LIPDATE 2008-08-28 16:38:31 PIOTR  FORMS_HOMERAGE details  unda
INSERT 2006-08-28 16:37:53 PIOTR  FORMS_HOMEPAGE detsils  undo
te rm LUPDATE 2006-06-26 15:47:06 PIOTR RPP_TEXT detail= unda
LIPDATE 2006-06-23 15:58:56 PIOTR  FOOTMOTE_LINKAGE details  undo
LIPDATE 2006-06-23 16:58:47 PIOTR  FOOTMOTE_LINKAGE g unda
INSERT 2006-06-23 15:56:15 PIOTR  RPP_TEXT unda
DELETE 2006-06-23 15:47:26 PIOTR  RPP_TEXT details  undo
= = LPDATE 2006-06-23 15:44:53 PIOTR  RPP_TEXT detsils  undo
[ ) M a I nte n a n ce I ss u es UPDATE 2006-08-22 20:34:45 PIOTR  FOOTMOTE_BODY detsils  unda
LIPDATE 2006-06-22 20:34:18 PIOTR  FOOTNOTE_BODY details  undo
Filtar by tabla ANY j usarI_ALL USERS ;| Taday anly? -
Limit 30 (default) ~|
NEXT PAGE
RELOAD
Reload page automaticaly after each | & ;Isecx:-nds an . off C ;.:_
|=
Dane (5} pdg0.|bl.gov

PDG Meeting, CERN, October 10-11, 2008 Juerg Beringer (LBNL), Page 39



pdgLive (http://pdglive.lbl.gov)

ok Hel
mu ) Send feedbacE
y Font size: + / - / Reset
Please use this CITATION: W_-M_‘-r'ao t'ParticIe. Data Group), J. Phys. G 33, 1 (2008)
Click on the » icon to see a popup window with possible selections. Switch to standard version
LEPTONS [ guRERs L L
> Reviews on Gauge & Higgs Bosons > Reviews on Leptons > Reviews on Quarks
Y > e uT Light quarks (u, d, s)
gluon Heavy Charged Lepton c
graviton Neutrino Properties b
W Number of Neutrino Types t
Z Double B-Decay '
Higgs Bosons Neutrino Mixing Free quark
Heavy Bosons Heavy Neutral Leptons
Axions

i MEsgne . RGO OTHER SEARCHES

» Reviews on Mesons » Reviews on Baryons » Reviews on Other Searches
» Light Unflavoured » N Baryons Magnetic Monopole
Further States » A Baryons Supersymmetric Particles
» Strange » Exotic Baryons Technicolor
» Charmed » A Baryons Quark and Lepton Compositeness
» Charmed, Strange » Z Baryons Extra Dimensions
_> » Bottom » = Baryons WIMPs
> Bottom, Strange > £ Baryons
» Bottom, Charmed p» Charmed Baryons
» cc » Doubly-Charmed
> bb > Bottom Baryons

Non qE Candidates > Reviews on Conservation Laws
p» Discrete Space-Time Symm.
» Number Conservation Laws

Funded by US DOE, US NSF, CERN, MEXT (Japan), INFN (Italy), MCYT (Spain), IHEP & RFBR (Russia)

Copyright Information: This page and all following are copyrighted by the Regents of the University of California

PDG Meeting, CERN, October 10-11, 2008 Juerg Beringer (LBNL), Page 40


http://pdglive.lbl.gov/

Select B?

Help
Send feedback

‘ = F Font size: + / - / Reset
Please use this CITATION: W.-M.Yao t'ParticIé Data Group), J. Phys. G 33, 1 (2006)

Click on the ®» icon to see a popup window with possible selections. Switch to standard version
| CGAUGERIBEESBOSONS | IEPfONE. . | OUABKS . |

p» Reviews on Gauge & Higgs Bosons > Reviews on Leptons P> Reviews on Quarks

Y > e uT Light quarks (u, d, s)

gluon Heavy Charged Lepton c

graviton Neutrino Properties b

W Number of Neutrino Types t

z Double B-Decay B

Higgs Bosons Neutrino Mixing Free quark

Heavy Bosons Heavy Meutral Leptons

Axions

'* mEseWs -} BAHVGNS OTHER SEARCHES

> Reviews on Mesons » Reviews on Baryons > Reviews on Other Searches
p JLi = = » N Baryons Magnetic Monopole
il » A Baryons Supersymmetric Particles
p |B-particle organization » Exotic Baryons Technicolor
> gt » A Baryons Quark and Lepton Compositeness
> 5° <@ » Z Baryons Extra Dimensions
> » = Baryons WIMPs
» |B%8° ADMIXTURE » © Baryons
> | _+ 0.0 p» Charmed Baryons
> BB EBS /b-baryon » Doubly-Charmed
) SERDRIIE > Bottom Baryons
V  and V . CKM Matrix > Reviews on Conservation Laws
cb ub - -
Elements » Discrete Space-Time Symm.
. » Number Conservation Laws
B
Fm (5732) or B ERN, MEXT (Japan), INFN (Italy), MCYT (Spain), IHEP & RFBR (Russia)

Copyright Information: This page and all following are copyrighted by the Regents of the University of California

PDG Meeting, CERN, October 10-11, 2008 Juerg Beringer (LBNL), Page 41




N

Select Decay Mode

Mode

Fraction (I / )

Scale factor/

p

Confidence level (MeV/c)

M134
135
M136
M137
M138
M139
M40
M141
M142
M143
M144
M145
M146
F147
M148
M149
150
M151

Fare=

»B0 decay modes

P Inclusive modes
D, D *, or D s modes

weeell ¥ Charmonium modes
flcifn
neck*(892)°
J/w(1s) K °
J/w(1s) Kt n-
J/w(1S) K *(892) °
J/w(1S) n K 8
J/w(1s) ¢ K°
J/w(iS]K(1270]°
J/w(1S) n?
J/w(1S) n
J/w(is)nt n-
J/w(1s) p°
J/w(l1sS) w
J/w(1S) @
J/w(1S) n (958)
J/w(1S) K% nt n-
J/w(18) K® p®
J/wp(1S) K *(892} tn-

¥ reeraey v Fronann0 o+ L -

(9.9+1.9)x10~"%
(1.6+£07)x10~°3

(8.72+£0.33)x 10~ 4

(1.2+0.6)x10 "3

(1.33£0.06)x 10 3

(8+4)x10~°
(9.4+2.6)x10 " °
(1.3+05)x 10~ 3
(2.2+04)x10"°
<2.7x10°5
(46+09)x10"°
(1.6+£0.7)x10~°
<2.7x10~%
<9.2x10~ 8
<6.3x10 " °
(1.0+£0.4)x10 "3
(5.4+3.0)x10 "%
(8+4)x10~4

!f‘f‘l"""\.,-ln_q'

PDG Meeting, CERN, October 10-11, 2008

CL=50%

CL=50%
CL=90%
CL=90%

1753
1648
1683
1652
1571
1508
1224
1390
1728
1672
1716
1611
1609
1519
1546
1611
1390

1514
1447

Juerg Beringer (LBNL), Page 42



See Data Listings

r
r(J/w(1S) K°) /T total References History since 1990 /

VALUE (10_4 ) ClL% EVTS DOCUMENT ID TECN COMMENT

8.72+0.33 OUR AVERAGE
. + . + . — = AT - mARE = —

b _»1 AY AUBERT 2005J : Physical Review LS TTes I

9.5+0.8+0.6 L AVMeasurement of Branching Fractions and Charge ' € ~ — Y(4S)

11.5+£ 2.3+ 1.7 2 AHAsymmetries for Exclusive B Decays to Charmonium p p at 1.8 TeV

7.0+£4.2+£0.1 3 BORTOLETTO G2 CLEO et e = Y(49)

9.3+£7.3+£0.1 2 4 ALBRECHT S0] ARG ete™ = v(4s)

* * * We do not use the following data for averages, fits, limits, etc. * * *

8.3+£04£0.5 1 AUBERT 02 BABR Repl. by AUBERT 2005]

85 19+06 ' JESSOP 97 CLE2 Repl. by AVERY 2000

7.5+£2.4+0.8 10 3 ALAM 54 CLEZ Sup. by JESSOP 1997

<50 90 ALAM 86 CLEO et e — v(45)

1 Assumes equal production of B* and BY at the Y(45).

2 ABE 1996H assumes that B(BY - J/wK*)=(1.02+£0.14)x 10~ =

3 BORTOLETTO 1992 reports 6 £ 3 £ 2 for B( J/@(1S) — e te 7y = 0.069 £ 0.009. We rescale to our best value B( J/w(15) — e te T ) =
(594 £0.06)=x10" 2. Qur first error is their experiment's error and our second error is the systematic error from using our best value.
Assumes equal production of B ¥ and B 0 at the Y(4S).

4 ALBRECHT 1990]J reports 8 £ 6 £ 2 for B( J/w(15) — e te ) = 0.069 £ 0.009. We rescale to our best value B( J/w(1S5) — e te )=
(5.94 £ 0.06)x 10 2. Our first error is their experiment's error and our second error is the systematic error from using our best value.
Assumes equal production of B *and B? at the Y(4S).

PDG Meeting, CERN, October 10-11, 2008 Juerg Beringer (LBNL), Page 43



. http:/ / pdglive.lbl.gov - RPP Reference Info - Mozilla Firefox \:JLE.IliI

Link to -. E
SPIRES -/ IRES

HerNames :: InsTITUTIONS n CoNFERENCES : ExpERIMENTS

IFIND KEY 6086403 Paper1to1of1

Browse Author | Format:l Standard ;l | Snrt:l Mo Sort (fastest) j
Display again |

Measurement of branching fractions and charge asymmetries for exclusive B decays to charmonium.
By BABAR Collabaration (B. Aubert et al). SLAC-PUB-10926, BABAR-PUB-04-044, Dec 2004. Tpp.

Published in Phys.Rev.Lett.94:141801,2005.

e-Print Archive: hep-ex/0412062

References | LaTeX(US) | LaTeX(EU) | Harvmac | BibTeX | Kevwords | Cited 7 times

Journal Server

BaBar Publications Database

BaBar Password Protected Publications Database
Phys. Rev. Lett. Server

SLAC Document Server

EXP SLAC-PEP2-BABAR

Link to this record

About SPIRES 4 H SLAC Library 4 Contact

SPIRES HEP is a joint project of SLAC, DESY & FMAL as well as the worldwide HEP community.
Mirrors: DESY (Germany), EMAL {US), IHEP (Russia), IPPP (UK), SLAC (US), ¥ITF {Japan) LIPI (Indonssia);

[
spiresi@slac.stanford.adu E

List of measurements included in RPP for reference PRL 94 141801 6086403

Send feedback

Physical Review Letters 94 (2005) 141801

AUBERT 20051 Measurement of Branching Fractions and Charge Asymmetries for Exclusive B Decays to Charmonium
B. Aubert ... BABAR Collab.
Measurement {Unit) Particle (Section) Observable

used 15 B1 & 0.15 + 0.48 (10~%y B F/w(1S) K+ ) /T tatal |

used § 454 + 0.047 + 0,097 {1073y B* F/w(1S) K "(892) ¥ ) /T total !
—»» used § 37 + 0.05 + 0.08 B* MJ/w(15) K “(B92) * ) Mirw(1s) K * )

used £ 17 40,32 + 0.44 {1074y B* Mw(25) K ) /T total !

us=d 5 93 + 0.85 % 0.89 (to*y  B* Mw(25) K "(892) * ) /T tatal | =

used g 9g + 0,15 + 0.09 Bg* Mw(25) & "(892) * 3/ rw(2s) K +)

T 1

-
Dane [E Open Notebook |_:|

PDG Meeting, CERN, October 10-11, 2008 Juerg Beringer (LBNL), Page 44



Link to PRL Web Site and Retrieve Paper

} http:/ fpdglive.lbl.gov - RPP Reference Info - Mozilla Firefox 2

sical Review Letters

AMERICAN PHYSICAL SOCIETY
Homepage  Browse Available Volumes  Search  Subscriptions Contact Information  ToC Alert RSS

IPhys. . Lett. ;|Vo|| Page.u‘ArticIe:I Retrieve |

Your access to Phys. Rev. Lett. is provided through the subscription of Lawrence Berkeley Natl Lab. 2

a You are logged in to this journal.

Previous Abstract | MNext Abstract | Issue Table of Contents

Phys. Rev. Lett. 84, 141801 (2005)

Full Text

3 ]
GZipped PS Article Options | |60| ? Viewcart View MyArticles

Measurement of Branching Fractions and Charge Asymmetries for Exclusive B Decays to Charmenium

1 1

B. Aubart, | R.Barate,' D.Boutigny,| F.Couderc,! Y. Karyotakis, | J. P. Leas, | V. Paireau, | . Tissarand, | A. Zghichs, | E. Graugas-Pous,? A

Palano, * A Pompili,* J.C.chen,® N.0.Qi* 5. Rona,* P.wana,? ¥. 5. zhu, * G. Eigen, ® 1. Ofts ® B. Stugu, ® G. 5. Abrams,® A W. Borgland, ©

A B Breon ® D.N. Brown, ® J. Button-Shater,® k. N.cahn © E. Charles, © ¢. T Day, ® M. 5. 6ill,® A v, Gritsan,® ¥, Grovsman, ® R. G. Jacobsen, ©

R.W. Kadel,© J. Kadyk,® L. T. kerth,® yu. G. Kalomensky, © G. kKukartzev, ® @. Lynch,® L w. mir, ® p.J. 0ddane, ® 7. 1. Orimate, ® M. Pripstain, ©

¥ | Adobe Reader - PhysReviett_04_141801.pdf =)

File Edit View Document Tools Window Help ==t
* |HisaveaCopy = ™ [ Search | &M Tr select fin| | @& - ey © 105% |- @ | [3*- " @ Help - |- Ym| o Ty Acroat for Freet |
>
f -
o : ! 7 r week ending
E; PRL 94, 141801 (2003) PHYSICAL REVIEW LETTERS 15 APRIL 2005
: We report measurements of branching fractions and charge asymmetries of exclusive decays of neutral
and charged B mesons into two-body final states containing a charmonium state and a light strange meson.
The charmonium mesons considered are J/ifr, #(25) and y_,. and the light meson is either K or K*. We
use a sample of about 124 X 10° BB pairs collected with the BABAR detector at the PEP-II storage ring at
the Stanford Linear Accelerator Center.
DOI: 10.1103/PhysReviett.04. 141801 PACS numbers: 13.25.Hw. 11.30.Er, 12.15.Hh
Nonleptonic decays of B mesons provide tests of have a primary vertex within 0.5 cm of the average position
both strong- and weak-interaction dynamics. Decays B — of the interaction point in the plane transverse to the beam
(¢?)K™ are particularly illuminating as they involve three line. and within 6 cm longitudinally. Charged tracks are H

PDG Meeting, CERN, October 10-11, 2008 Juerg Beringer (LBNL), Page 45



Encoder Interface Prototype

‘ BERINGERPDG List of tasks - Mozilla Firefox | e [ 4
File  Edit View Go  Bookmarks  Tools  Help
@-9-® ) ¥ | IE nttps://pdg0.Ibl.gov/rppdemo-encoder/task_list bri7ufitr-BERINGERRtTit =4 @[] @D 6o (@,
@PDG £l Help ] Add/modify Paper User: BERINGER
el e pri e %] Vocabularies ¥ Q Mesan Team Matrix I'f:d;torstatusz I'rd
H 1 . 1 u _L
Encoding System View published databaze |2 Editor Interface anSizn Ozs:wo
Send feedback View current database <7 e-mail to Editor
Primary selection: | Show IAII tasks where [ have any role | foruserl BERINGER v/
Mdiﬁﬂ”ﬂt'.‘n"f:!;ek: Statusl Ignore (exclude published) j Contentsl Ignore j Do not show tasks last modified befare:
asks by:
Rale I Ignore | F‘ar‘[iclel Ignore 7| IJAN jl 1991 |
Status Rezp Particle Par.Code Authar Year Journal Number Chg. date Paper
FYA F Yk 4 AT F Yk Ao AT Summary
Encode TANABASHI  Heavy Bosons 5056 ABAZ DY 2005H PR D71 071104R 2005-09-14 ik
Encode HAGIWARA Qoo7 ABAZ OV 2005L PR D72 011104R 2005-09-14 il
Encode TANABASHI  Heavy Bosons 5056 ABBIENDI 005 _PL B609 20 2005-02-17 i
Check(EDR) Editor n 5014 ABDEL-BAR+ 2005 _PL B618 284 2005-11-17 iy
Encode TANABASHI  Heavy Bosons 5056 ACHARD 20064 PL  Be&16 159 2005-09-14 il
Encode HAGIWARA Qoo7 ACOSTA 20054 PRL 95 102002 2005-09-13 iy
Encods HAGIWARA Q007 ACOSTA 20050 PR D71 031101R 2005-09-14 iy
Encode TANABASHI  Heavy Bosons 5056 ACOSTA 20051 PR D71 112001 2005-09-14 iy
Encode TANABASHI  Heavy Bosons 5056 ACOSTA 2005L PRL 85 071801 2005-09-16 i
Encode GRAB n 5014 AKHMETSHI+ 2006 _PL B605 26 2005-02-17 iy
Encode GRAB n 5014 AMBROSINO  2005A PL  B606 276 2005-02-17 iy
Encode HAYES I 5035 ARNMS 005 PRL 94 241802 2005-09-14 il
ilil Page 1 of 2 Llﬂl 23 tasks shown
Verzion for printing
Done (5 pdg0.Ibl. gov “ "

PDG Meeting, CERN, October 10-11, 2008 Juerg Beringer (LBNL), Page 46



-
i PDG Encode Meas. info - Mozilla Firefox

File Edit View Go Bookmarks Toaols Help

@ % @

ﬁ i [ﬁ https://pdg0.Ibl. gov/rppdemo-encoder/meas_infa.brl

8-/ B l

LsPDG- [

Bertila deia it %] Vocabularies ¥

Encoding System View published database
Send feedback View current database

2] Add / modify Paper
Q Meson Team Matrix
Q Editor Interface
<> e-mail to Editor

User: BERINGER

Editor status: |

Change password
Sign Out

| Mo messages

ADD / DELETE MESSAGES |

Reset Fields | Save Changes |

Task List Paper Infa. | Check andSignoff

CURRENT PAPER: MUSSER 2005 PRL 94 101805 Find in SLAC SPIRES |

Mode Footnote Place Measurement CL Ewvents TECH Inline Comment Charge DOCC Hide

E E =
I show data II,_,I j I I I I I j I r
"""""" p PARAMETER footnotes:
surface $vmu™+% at

X sonarHO B U ~|[o.75080+-0.00 4 | |sG  |sPEC [TRIUMF [« ] T

Toolbox:

Addfmodify decay mode| branching ratios | for particle: | MO01 j

Copy from datablock | fc:rnnde:l [zelect)

View/Edit datablock

I for node: | select

View/Edit summary tal:ulelfnr pﬂr‘tiE|EZ| MO01 j

[select)

Dane

pdg0.lbl.gov @@ o

PDG Meeting, CERN, October 10-11, 2008

Juerg Beringer (LBNL), Page 47



F -
‘ PDG Encode Meas. info - Mozilla Firefox — O] X
File Edit View Go Bookmarks Tools Help
é - @ - ?@ ﬁ ..,‘/ [ https://pdgO.Ibl. gov/rppdema-encoder/meas_infa. brl B i} Go [ @v l
@ PDG.. ©) DATABLOCK LIST - Mozilla Firefox = User: BERINGER
Berila dei. gisun @ | Ele Edit View Go Bookmarks Toals  Help %dritmmat“m |_m|
E"COdlng 5¥5tam i [E https://pdaD. |bl. gov/ rppdema-encoder/ datablock_list. bri?fieldname=measurement_farm__NODE&ftype= ] Er‘.laiﬂn Out
M click on par. code to =ea the list of datablock nodes Halp Send feedback =
LEPTONS
Mo messages S004 Data Block Nedes ADD / DELETE MESSAGES |
[~ soo4aL aia
Task List [~ soo4aLP ava
l_ S004AMU w MASS (atomic mass units u) —
CURRENT PAPER: SSER 2 |1 soser pa Find in SLAC SPIRES |
[~ soo4BTR pua
Node Footnate PIf | S94cT4 rge  OCC Hide
= [~ S004DEL & PARAMETER E& EFE E
[ S004DT _sy*ry~ MEAN LIFE RATIO i o
Done =N —
I = data I_ =1 ! I I I I j I r
M ©J https://pdg0.1bl.gov =
B otes:
Click an MNode link to apan a window fram which you can select a node for new ,-\
measurement. If there are no appropriate nodes for your measurement in the list f=—= surface $ . mu +$ at
EI and the measurement is for branching ratios - use ADD/MODIFY DECAY MODES & ISPEC RIUMF I -+ j I |_
BRAMCHING RATIOS button to add new branching ratio node (and new decay, if
needed), if the measurement is not for branching ratios - ask an Editor by e-mail
to put a new node or put a message to Editor (ADD/DELETE MESSAGES button)
describing what new section (node) you need to have for new measurement. Click
N Show Data link to view the datablock for the chosen node.
| Do
T
Add/modify decay mode] branching ratios | for particle: I MOO01 j Copy from datablock I far nnde:l [zelect)
Wiew/Edit datablock I for node:| select [select)
Wiew/Edit summary tal:ulelﬁnr pﬂrticle:l MO01 j
Daone &) pdg.lbl.gov @ o

PDG Meeting, CERN, October 10-11, 2008 Juerg Beringer (LBNL), Page 48



OPDG Check and Signoff - Mozilla Firefox -—

o
File Edit View Go Bookmarks Tools Help

42 - @ - I?@ ﬁ i TE nttps://pdg0.Ibl.gov/ rppdemo-encoder/check_signoff.brl @~ 8DGce |[Q,
@PDG ] Help =] Add/ modify Paper User: BERINGER
T %] Vocabularies ¥ Meson Team Matrix Editor status: |

H ; ] . Lhange passwaord
Encoding System View published database @ Editor Interface Chansgn Ds;s:mrd
Send feedback Miew current database <> e-mail to Editor
Mo messages ADD / DELETE MESSAGES
Task List Paper Info. | Meas. Info. Check=nd Signaff

CURRENT PAPER: MUSSER 2005 PRL 94 101805 Find in SLAC SPIRES

Color Monsinglet Spectroscopy

J.R. Musser TWIST

Encoded data
Place Measurement (Unit) Particle (Section) Ob=ervable
used g 75080  + 0.00032 + 0.00100 S004RHO u p PARAMETER Show Data | Eﬂveraga, Fit and Preview:

Sign off encodings /

Particle (Section) Code Prop. Finder Date entered Status date Contents
o 5004 BERINGER 2006-09-21 2006-09-21 Unknown Signoff this encoding
p PARAMETER
(V—A) theary predicts p = 0.75.
VALUE EVTS DOCUMENT 1D TECN MG COMMENT
0.7505 10.0010 OUR NEW AVERAGE [0.7518 £+ 0.0026 OUR 2005 AVERAGE]
Done 0.75080£0.00032 + 0.00100f MUSSER 05 SPEC 4+  surface ot at |.,,|b|,gm, Q Sy
TRIUMF —
0.7518 +0.0026 DERENZO 69 RVUE
s & s YWe do not use the fallowing data for averages, fits, limits, etc. s » »
072 41006 £0.08 I AMORUSO 04 ICAR Liquid Ar TPC I
0.762 +0.008 170k FRYBERGER &8 ASPK 4 25-53 MeV et
0.760 +0.008 280k 28 SHERWOOD 67 ASPK + 25-53 MeV et
0.7503 +0.0026 800k 28 pEOPLES 66 ASPK + 20-53 MeV et
281]- constrained — 0. These values incorporated into a two parameter fit to » and 5 by
DERENZO 69

PDG Meeting, CERN, October 10-11, 2008 Juerg Beringer (LBNL), Page 49



‘ https:/ /pdg0.lbl.gov - PDG List of Responsibilities - Mozilla

File  Edit

View  Go

PG List

BOSONS

GAUGE & HIGGS

DG List of Responsibilities

Bookmarks

Tools

Help

section name

¥

graviton

W

z

Higgs Bosons
Heavy Bosons

Axtions

gluon

par,
par.code par. prop. encoder orog
5000 GRAB
G033 GROOM
5043 CASO, GURTU CA
S044 CASO, GURTU CA
5055 HIKASA
5056 TANABASHI
AST OLIVE
5029 MURAYAMA
S029MT  PIEPKE, VOGEL MT
NUCL PIEPKE, VOGEL
AST OLIVE
G021 MANOHAR

@ nttps:y/ ;pdgn.lul.g-@Sumn@mulu Firefox

‘ Particle: M0OO1

w(782)

Mass m = 7B2.65 £ 0.12 MeV @

Full width ' = 8,49+ 0.08 MeV
lee = gD.E[H:[J.[Jl keV @

w(782) DECAY MODES

I Maode

16(1PC

Due to the length of this section, not all Infarmation Is displayed. To expand ac
expanded section, click on the 4 icon. To view a fully expanded wersion of this s

(5=12)

-1

Eile

‘ Meson Team Matrix - read mode - Mozilla Firefox — |[.E1 | X
Edit  View  Go Bookmarks Tools Help

V/ IL https://pdgD.lbl. gov/rpptest-encoder/papers_list_mm_read.brl '

RS rl

/
PDG Meson Team Matrix

Meson Team Matrix (READ MODE)

Help | Send feedback

go to EDIT MODE
Version for printing

Filter papers by

E"der:IALL ;I Overseer: ALL

;I status: I Ignore

author:l

| RESET FILTERS |
SUBMIT FILTER |

Note

Reference Journal Encoder Status |Owerseer Status |Note(tex)|Mote(pdf) Mesons
Author &/ Year &/¥|
ACHASOV 89 text NP B315465 A - A - - -
ACCIARRI 97 T text PL B413147 A - A - - - a 2(1320) mare
ACKERSTAFF 87 W text ZPHY €76 425 R - I - - - D 1[2420)0 —
ACHASOV 98 | text PL B440442 A - A - - - f0(980) mare
ACHASOV 98 J text SPLI 41 11449 RN - A - - -
ADAMS 98 B text PRL 81 5760 R - A - - - w1(1600) more
AlLDE 98 text ERJ A3 381 A - A - - - f0(980) more
AMSLER 98 text RMP 70 1283 A - A - - - a g(980) mare
Bal 98 J text PRL 81 5080 R - A - - - w(28) more
BALDINI 98 text PL B444111 A - MNIA - - - Jw(18) mare

© {'BRANCHING RATIOS - Mozilla Firefox <)

Fraction (I / T}

Dane

Iz
Iz
T4
s
s
[F2)
s
-]

E == P S
gw(?ﬁl)—»n” ¥
Ec:.l[?"E!Z}l—on*ﬁ‘

Em(?"BZ) — neutrals (excluding n 9 y)
gwi?ﬂl)—vﬂr

w(782) +nle*te-

Ew[?sz) iy
Em(?"BZ) —nete-

En’ i~}

ata

{7 (B9.1£0.7)x10-2
& (8ot ff)x10-2
&7 (1.70£0.27) x 10" 2
& (16t{{)x10-3
iF (49£0.5)x10"*
& (7.7£0.9)x10-4
7 (0.6+£2.3)%x10" 5

2

& (7.18£012)%10-°5

Dane

File Edit  View Go Bookmarks Tools Help

\/ EE https://pdg0.Ibl. gov/rppdemo-encoder/MakeBRs. bri?poode=5004 &rale=( )# 5004

X_ | |

Help Sand fesdback I§
| SHOW DECAYS: (™ SHOW BRANCHING RATIOS: & ‘
5004 1 BRANCHING RATIOS
Mada BR [show dat:_qyg! new BR
U BRAMCHING RATIOS
¥insert

S004R1 Mie " vewvpy) /T total Jinsert

S004RE Me vevpe e ) iliotal Jinsert

S004R2 Mie " wvewp ) /T total Jinsert

SO004R3 Me y) /T total L:|'.:1£ua:rt

S004R4 Me e’ e ) /Migtal Jinsert

SO04R5 Me 2y /T total hinsert

Dane (£} pda0.lbl.gov L

PDG Meeting, CERN, October 10-11, 2008

Juerg Beringer (LBNL), Page 50




