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Project

QCD — extremely regular

• (Perfect) Load Balancing:

Uniform periodic lattice &

identical sublattice per pro-

cessor.

• (Complete) Latency hid-

ing:) overlap computa-

tion/communication.

• Data Parallel: operations

on small 3x3 complex ma-

trices per link.

• Critical kernl: Dirac Solver

is ∼ 90% of Flop/s.

Lattice Operator:

[DΨ]iα =
1

2a

∑

x,µ
γαβ

µ [U ij(x)Ψ
β(x + µ̂)− h.c.] · · ·

Level 1 Message Passing and Algebra

Level 2 Data Parallel API

Level 3 Performance

Asqtad Fermion Inverter
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Lattice Size, MBytes

Pentium 4, 2.8 GHz, 800 MHz FSB, DDR3200, Improved Staggered

Field Major + Inline SSE
Field Major + Old SSE

Field Major
Old SSE

No optimizations

2^4 4^4 6^4 8^4 10^4 12^4 14^4

Domain Wall Fermion Inverter

I/0 for International Data Grid

QCDOC at BNL

Pentium 4 Infiniban Cluster at FNAL

Pentium 4 GigE Cluster at JLab


