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Developing a Simulation System for Atmospheric Prediction

on a Grid Environment

HirOSHI TAKEMIYA," KAZUYUKI SHUDO," YOSHIO TANAKA'
and SATOSHI SEKIGUCHI!

An application system for atmospheric prediction has been implemented on a grid and func-
tions of de facto standard grid middlewares have been evaluated through the implementation
work. The system has been constructed by gridifying the sequential FORTRAN program
called barotropic S-model which aims to predict middle- to long-term climate change accu-
rately. Ninf-G was used to gridfy the system. By using Ninf-G, the program could be easily
gridified without worrying about the complex structure of a grid. We have implemented the
system and evaluated its performance on the ApGrid test bed which consists of 5 clusters in
Japan, Korea, and Thailand. As a result, (1) process invocation cost, (2) process termination
cost, and (3) contention of communication between client and servers hinder from efficient
execution. In order to reduce these costs, it is necessary to extend or modify functions of
Globus and Ninf-G as well as to tune-up the application itself.
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Module S-model;
Define servmain(IN int N1, IN int IBUF[N1],
IN int N2, IN double DBUF[N2],
IN int N3, IN double WW[N3],
IN int N4, OUT double TARRAY[N4],
IN int N5, OUT double WTOT[N5])
Required "S-model_serv.o"
Calls "Fortran" servmain(N1, IBUF, N2, DBUF,
N3, WW, N4, TARRAY, N5, WTOT);
FortranFormat "%s_";
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Fig.3 IDL file for executing sample simulations.
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on 10 nodes.
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