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Construction of a Parallel Computer System and
Its Applications for Numerical Simulation
By
Mitsunori Yanagizawa and Shin Hatakeyama
ABSTRACT

Construction of parallel computer systems for Intel and Alpha chips has been preformed
in our laboratory. The former is make from all commercial parts i.e. Intel Celeron 300A
CPUs, SD-RAM 128mb memory boards and a Linux OS. An Ethernet with a 100BASE-TX
card that has a message rate of 100Mbit per second is used for communicating between
each unit. The MPICH library uses a message-passing interface. We have already
developed some kinds of parallel programs using the QR method, the LU decomposed
method, and a finite volume method for use in a parallel computer. A part of this research
was supported by Frontier Research Center for Computational Science in Science
University of Tokyo.
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program mat;
config var n : integer = 5;
region R =[1..n,1..n};
region Col = [1..n,*};
region Row = [*,1..n};
region Sca = [1,*];
procedure matQ;
var A Qi,Q,QQQ,Qt,Iden,Dum : [R] double;
ai,wi,dummy : [Col] double;
wj - [Row] double;
1),k ! integer;
sigma,sign,alpha : [Sca] double;
alp : double;
fp : file;
begin
[RlIden := Index1=Index2;
[RIQi := Index1=Index2;
[RIQ = Index1=Index2;
fp ‘= open("input","r");
[Rlread(fp,A);
[Rlwriteln("A=¥n",A);
close(fp);
for i'=1 ton-1do
[Coll ai:=0;
[Col] wi=0;
[i..n,*] ai'=>>[i..n,ilA;

[i..n,*] wii=>>[i..n i]A;

[Scalsigma := +<<[i..n,*](ai*ai);
[Scalsign := >>[i, *]((fabs(ai)=ai)-0.5)*2;
i, *lwii=>>[i, *lai+H>>[1, *Isign) *sqrt(>>[1,*]sigma)
[Scalalpha:= +<<[i..n,*|(wi*wi);
[Scalalpha := 2.0/alpha;
[Rowlwj:= <##[Index2,Index1]wi;
[RIQi = wi*wj;

[1,*]alp := max<<alpha;
[RIQi = Iden - alp*Qi;
[RIDum := 0;
for j>=1 ton do
[Collwi :=>>[1..n,jlQi;
[Rowlwj = >>[j,1.nlQ
[RIDum = Dum + wi*wj;

end;
[RIQ := Dum;
[RIDum :=0;

for j>=1 ton do
[Collwi :=>>[1..n,j1Qi;
[Rowlwj :=>>[j,1..n]A;
[RIDum := Dum + wi*wj;
end;
[R]A := Dum;
end;
[RIQt := <##lIndex2 Index1]Q;
[Rlwrite("Q=¥n",Qt);
[Rlwrite("A=¥n",A);
[1..n,1..n] for k=1 to n do
QQQ += >[kl QO*G>k,} Q)
end;
[R] write("I=¥n",QQQ);

end;
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