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Parallelization of an electronic structure code
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The strategy for parallelization of the GAMESS electronic structure code will be
described. Such codes typically contain many different computational kernels, with data
storage ranging from O(N?) to O(N*), and with computational costs of O(N?) to O(N").
The choices made reflect the nature of the constantly changing hardware, including the
interconnection, and the available support software, in addition to the nature of the
quantum chemistry calculation itself. Efforts to produce effective parallel code in
GAMESS have been underway since 1993, when a parallel direct SCF program was
introduced. Distributed memory programming was introduced in 1999 to support a
parallel MP2 gradient code, through a library called the Distributed Data Interface. The
latest enhancement of our DDI support software was introduced in 2004, to optimize
distributed memory programming on the ubiquitous SMP nodes. The goal, of course, is
to allow efficient, scalable computation of molecular wavefunctions, not only for large
molecules, but also for more complex and accurate ansaetze. A summary of the present
capabilities and performance data of GAMESS will be included.
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Toward Single-Molecule Electronic Devices

Can we use a single molecule as a component of electronic device?

This question comes out naturally in facing inevitability that the
dimension of device component approaching molecular dimension, if we
are to continue the progress according to Moore's Law. Among many
candidate molecules, conjugated organic molecules are best suited

for nanoelectronics. Conduction mechanisms of single molecule
electronic devices are investigated.
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