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Abstract: A high performance PC cluster computer installed with Linux operating system and MPI
(Message Passing Interface) for interprocessor communication has been constructed using a
communication software GAMMA (Genoa Active Message Machine) instead of the standard TCF/IP
protocol. Fast C/Fortran compilers have been exploited with the GAMMA communication libraries. This
method has resulted in drastic reduction of the communication overhead and significant increase in the
computation performance of real application programs including the first-principle molecular dynamics
simulation code.
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Table PC
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(3Com996) PC Fortran pgfo0
Wallclock 1 (SCF ) Overhead Wallclock CPU
Wallclock CPU TCP/IP MPI
MPI/GAMMA 26 0. Wallclock 93
66 CPU MPI/GAMMA
RISC IBM Power 4 1.5GHz
PC
do
Siesta

Table 1. Timing of GAMMA (middle row) and other protocol and the RISC machine.
Wallclock time is the real computation time, and Ratio = [Wallclock time]/ [CPU time].

Wallclock time CPU time Overhead time Ratio

MPI TCP/IP 93 sec 67 sec 26 sec 1.39
MPI/GAMMA 66 sec 66 sec 0.1sec 1.00
RISC machine 64 sec 64 sec 0.4 sec 1.01
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