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| Objectives |

Lattice calculations have become an essential tool to realize and #xghle full potential of the
European investment in accelerators and detectors. They set stage for key experiments at
CERN, COSY, GSI, DESY, ELSA, JLab, LNF, MAMI, RHIC-spin, etcndaare crucial for the
interpretation of the anticipated results.

A very successful start was made througbhmHP . However, since the cost of full QCD computations
in a volume large enough to contain the pion grows with a large inverseepafithe quark mass,
initial calculations were restricted to relatively heavy quarks. In ort lattice calculations to
reach the needed accuracy requested by the experiments, simofatat physical quark masses
are inevitable. To reach this goal, Tera op/s-scale computing facilggjea uni ed programming
environment and the pooling of resources are required.

The purpose of this JRA is to provide the hardware and softwareassiftucture necessary for world
class lattice QCD research, and to utilize this infrastructure for atie discovery.

It has proven more cost e ective to build dedicated computers ratliegan to make use of general
purpose machines. This JRA will pioneer the design of massively patalpalbility computers based
on multi-core processors, including high-end graphic cards (GPUS)
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| Topics |

Hardware Deployment

Machine and Application Software

Generation of Background Field Con gurations
Chiral Dynamics

Light Hadron Spectrum

Hadron Structure

Heavy Quark Physics

Fundamental Questions and other Directions
Bulk Thermodynamics

In-medium Hadrons and Screening

Universality, Chirality and the hot QCD Vacuum

QPACE, GPUs, etc.

QCDnet
PrimeNet, SPHERE
TMDnet, HardEx

FAIRNnet

TORIC
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(4+4) 52 TFlops = 416 TFlops (SP)

ITK

To achieve Peta ops performance, and to utilize the full capacity toe next
generation of multi-core processors, a more powerful commurmoanetwork
needs to be developed. In preparation for a Peta ops system, wen i@

develop a prototype machine, whose key elements at@gh-bandwidthand
low-latency network



GPUs
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PERFORMANCE PER $
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Nvidia Tesla
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Hadron Spectrum

BMW Collaboration
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Parton Distribution
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| State of A airs |

QPACE QCD parallel computer usingcell technology) is currently being installed at
JSC Jdlich and U Wuppertal. We expect rst physics results by the efd2009.

The huge potential of GPUs has sparked great interest in this tetbgy. Systems with
O(100) GPUs are becoming availablks this the direction to go?

Simulations of QCD at physical quark masses and close to the continlionm are well
under way. This is where the fun begins.

To advance to Peta ops performance, a major investment in hardsvand software
development is needed. QuestiokYould it be possible to convert hardware funds to
personnel costs?

Hiring of postdocs and organization of workshops are in progress.



