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Outline

• Overview of GRID
• Motivation for Data Grid
• Grid projects for experimental high-energy & nuclear

physics
– PPDG: Particle Physics Data Grid
– GriPhyN: Grid Physics Network
– EU DataGrid

• Schedule
• Implementation for STAR
• Resources & Acknowledgements
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GRID Book

November 1998
Morgan Kaufmann Publishers;
ISBN: 1558604758
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Grid services architecture
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Definition of GRID

• Ubiquitous and robust high-performance computational
resources and intelligent massive storage systems.

• Scientists will have a consistent interface to carrying out
calculations, visualization, and data analysis.

• Intelligent middleware will carry the computation to the data or
the data to the computation depending upon dynamic load
balancing.

• Scientists should be able to spend their time contemplating the
content of the data rather than struggling with mechanisms to
access it and process it.
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Some Examples of Grids

• NASA Information Power Grid
– High performance computing for aerospace design and

simulation

• NCSA Alliance Access Grid
– Access to supercomputer resources

• Earth Systems Grid
– Simulations for climate prediction

• NEESgrid
– earthquake engineering virtual collaboratory
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NASA IPG
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Access Grid
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Earth Systems Grid

Earth System Grid ANL, LANL, LBNL, LBNL, NCAR, USC/ISI, Wisc.

Illustrative Scenario
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NEESgrid
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F. Gagliardi - CERN/IT 10

CERN

ECFA June 2000
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CERN

ECFA June 2000

Estimated DISK Capacity ayCERN
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Motivation for Data Grid I
• HENP experiments are data intensive science
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CERN

ECFA June 2000

Estimated CPU Capacity at CERN
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Motivation for Data Grid II
• Collaborations are distributed worldwide
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CERN

ECFA June 2000

CMS: 1800 physicists
150 institutes
32 countries

World Wide Collaboration
⇒ distributed computing & storage capacity
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Motivation for Data Grid III
• Multi-tier, hierarchical distribution of resources
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CERN

ECFA June 2000
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Datagrid Projects

• Particle Physics Data Grid
– http://www.ppdg.net
– U.S. DOE funded datagrid development for particle and nuclear

physics
– ATLAS, BaBar, CMS, D0, STAR, …

• Grid Physics Network
– http://www.griphyn.org
– U.S. NSF funded IT research project
– ATLAS, CMS, LIGO, SDSS

• EU DataGrid
– http://grid.web.cern.ch/grid
– European Union funding
– High-energy physics, earth observation, biology
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PPDG
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PPDG Collaborators

California Institute of Technology Harvey B. Newman, Julian J. Bunn, Koen Holtman, Asad
Samar, Takako Hickey, Iosif Legrand, Vladimir Litvin, Philippe Galvez, James C.T.
Pool, Roy Williams

Argonne National Laboratory Ian Foster, Steven Tuecke, Lawrence Price, David Malon,
Ed May

Lawrence Berkeley National Laboratory Stewart C. Loken, Ian Hinchcliffe, Doug Olson,
Alexandre Vaniachin, Arie Shoshani, Andreas Mueller, Alex Sim, John Wu

Brookhaven National Laboratory Bruce Gibbard, Richard Baker, Torre Wenaus
Fermi National Laboratory Victoria White, Philip Demar, Donald Petravick

Matthias Kasemann, Ruth Pordes, James Amundson, Rich Wellner, Igor Terekhov,
Shahzad Muzaffar

University of Florida Paul Avery
San Diego Supercomputer Center Margaret Simmons, Reagan Moore
Stanford Linear Accelerator Center Richard P. Mount, Les Cottrell, Andrew Hanushevsky,

David, Millsom, Davide Salomoni
Thomas Jefferson National Accelerator Facility Chip Watson, Ian Bird, Jie Chen
University of Wisconsin Miron Livny
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architecture
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PPDG goals
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GriPhyN
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Robert Hollebeek, University of Pennsylvania
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Virtual datagrid



14-Nov-00 D. Olson, Grid & PPDG 22

Virtual data

• Transformation catalog
contains rules for generating
data that does not exist.

• When user requests data
several things may happen:
– Data is fetched from best

location
– Processing is moved to

location of data
– Procedures to generate

requested data are
executed

Replica Catalog

Storage Systems

Metadata Catalog

Transformation Catalog

Request Manager

Request Planner

Request Exec

Compute Resources

Resource Broker/Matchmaker

Comm. Links

U
S
E
R

Code Repository
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GriPhyN long term plan

• IT research funded for 5 years (2001 - 2005), $12M
• Propose 18 Tier 2 centers at universities around U.S.

plus networking, estimate $58M
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EU Datagrid
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Work packages

3 years, 2001 - 2003, $9M euros
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GDMP

Adopted by WP2
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Estimated Schedule
• PPDG

– 1999/2000 evaluation of middleware tools, development & evolution
of architecture

– 2001 develop storage resource managers and deploy site-to-site
file replication service

– 2002 deploy multi-site cached file access service
• GriPhyN

– 2001 prototype transformation catalog
– Develop funding for Tier2 centers
– 2002 - 2005 …

• EU DataGrid
– 2001 requirements analysis and prototyping
– 2002 development
– 2003 integration
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Implementation for STAR

T3E HPSS Tape storeSP2

UCLA

U. Of Washington

… other universities …
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First step is data replication between RCF and NERSC
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Consider replication from BNL/RCF to NERSC/PDSF
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1. Consult replica catalog
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Steps in replication

1. Decide what files to replicate, consult replica catalog
2. Stage files to disk from HPSS (tape)
3. Move to grid node with cache disk for WAN network

transfer
4. Move across WAN to destination grid node
5. Store in remote HPSS system
6. Move to disk

Storage management software at each site and grid middleware
should be able to carry this out in a robust and automated way.
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Second step is cached file access at universities

T3E HPSS Tape storeSP2

UCLA

U. Of Washington

… other universities …

Request manager will consult replica
catalog and network weather service
to decide best location to get file from.
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Resources

• http://www.globus.org
• http://www.gridforum.org
• http://www.ppdg.net
• http://www.griphyn.org
• http://grid.web.cern.ch/grid
• http://www.ipg.nasa.gov/
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