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MPFR/GMP
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e Commodity PC cluster = F

Commodity PC( )
+ TCP/IP on Ethernet(

| -

- MIMD,

Pentium4 cluster

2006 9 21 () 17

cPy

GPU | | Py
Gore 0| |Gore 1

cPy
cPy
Gore
/N

Thread
Program
Program

Program
Symmetric Multi— 2 Cores/CPU

1 Core/CPU Processor ex. Pentium D,

ex. Pentium 4 ex. Xeon/Opteron Athlon64 X2
*CPU core )
. —
. o Pthread, OpenMP
. - ( ) MPI

2006 9 21 () 18




PC cluster
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MPI

» Message-Passing Interface “print_process.c”
#include <stdio.h>
. #include <math.h>

#include “mpi.h" // MPI

Node int main(int argc,char *argv(])

(BsD |t
socket )

int namelen, numprocs, myid;
char processor_name[2048];

— MPICH(Xeon),

MP ICH2(Pentium4) MPI_lInit(&argc,&argv); // MPI

MPI_Comm_size(MPI_COMM_WORLD,&numprocs);

http://www- I MPI_Comm_rank(MPI_COMM_WORLD,&myid);
unix.mes.anl.gov/mpi/mpich/ MPI_Get_processor_name(processor_name,&namelen);
— LAM(— OpenMPI et -name(p fame: '
)(PentiumD)

) . fprintf(stdout,"Process %d of %d on %s¥n",
http://www.lam-mpi.org/ N

myid, numprocs, processor_name);
MPI_Finalize(); // MPI

return 0;
node )
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SPMD

[user01@cs-room443-d01 ~]$ lamboot —v — LAMD

()

[user01@cs-room443-d01 mpi]$ mpicc print_process.c —
[user01@cs-room443-d01 mpi]$ mpirun -np 8 ./print_process

“Print_process” 8PEs T
Process 0 of 8 on cs-room443-d01
Process 2 of 8 on cs-room443-d02

Process 4 of 8 on cs-room443-d03
Process 6 of 8 on cs-room443-d04
Process 7 of 8 on cs-room443-d04
Process 3 of 8 on cs-room443-d02
Process 5 of 8 on cs-room443-d03
Process 1 of 8 on cs-room443-d01

@
[user01@cs-room443-d01 mpi]$ Inl

stdout

1
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User
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Bcast/Gather/Reduce
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I
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! . 1 oo o[ woren] 0 |
: s G - ! send/recy
w\ oot 1 http://na-inet.jp/na/bnc/ [N R R e NN
S [ 1] paCk l unpack_mpf
* buffer (
e ANSIC (C++ ) ) . R
mpfr t
* |IEEE754 double [ 2] pack/unpack data type
« MPFR/GMP overhead ?) £
« MPI N T =1
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Conjugate-Gradient(CG) gl
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(BT (Frank 175DA & A x % Frank (n=512)
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CG
. FP Computational
-1 Time
_.CG « 1PE (sec)
decrease in
l c:;:ﬁ't&e #bits | #lteration | Pentium4 Xeon PentiumD
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Pentium4
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L2 Switch Store & Forward ( )
Layer2 Switch -
#bits Min Pentium4 PentiumD Xeon
Store Buffer Forward #er.
' * Buffer 6.44(milli-sec, 3.48(32PEs) <506 | 1.18(256PES)><506
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