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We discuss the multiple-precision parallel LU decomposition for numerical solution of

inverse and ill-posed problems. Multiple-precision arithmetic is required in reliable nu-

merical treatments of unstable processes, but it takes a lot of computational time. In the

presentation, we propose a multiple-precision parallel LU solver for C4++ or FORTRAN90,

which are based on MPI and exflib®. The proposed software realizes superlinear speed-

up in comparison with a C++ template serial solver.
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PROGRAM 1u

USE exflib

USE exflib_la
TYPE(exflib_lu_mpi) system
CALL MPI_INIT(ierr)

CALL MPI_COMM_RANK(MPI_COMM_WORLD, &
myproc, ierr)

CALL init(system, N)

DOi=1, N
DO j =1, N
IF (has(system,i,j)) THEN
CALL set_entry(system,i,j, ...)
END IF
END DO
END DO

CALL decomp(system)

DOi=1, N
IF (has_rhs(system, i)) THEN
CALL set_rhs(system, i, ...)
END IF
END DO

CALL solve(system)

IF (myproc == 0) THEN
DOi=1, N
write(*,*) exflib_format(’f.6’, &
get_sol(system, i))
END DO
END IF

CALL fin(system)
CALL MPI_FINALIZE(ierr)

END PROGRAM 1lu
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Tablel 24000000 LUO0OOODOOOOOO0OO (OO : giga byte)

decimal digits | 100 100 500 500 1000 1000
exfloat size (byte) 56 56 216 216 424 424
matrix size | 4000 8000 4000 8000 4000 6000

theoretical 0.83 334 322 129 6.32 14.2

MPICH2 24 proc | 0.91 343 334 13.1 6.51 145

Table2 ODDDO0OO0OO0OO0OODDOO (0000D0:0)000000(00)00000000 (00)

decimal digits | 100 100 500 500 1000 1000
size of matrix | 4000 8000 4000 8000 4000 6000
total memory (theoretical, GB) | 0.84 3.3 3.2 12.9 6.3 14.2

JAMA/TNT 1 proc | 4124 32952 31825 278340 94757 330733
proposed 4 proc | 1162 9224 7538 60690 20641 70960
(MPICH2) 3.55 3.57 4.22 4.59 4.59 4.66

0.89 0.89 1.06 1.15 1.15 1.17

8proc | 595 4575 3865 30420 10383 34879
6.93 7.20 8.23 9.15 9.13 9.48
0.87 0.90 1.03 1.14 1.14 1.19

16 proc | 319 2347 2011 15516 5294 17644
12.9 14.0 15.8 17.9 17.9 18.7
0.81 0.87 0.98 1.11 1.10 1.17

24 proc | 218 1585 1365 10493 3566 11829
18.9 20.8 23.3 26.5 26.6 28.0
0.79 0.87 0.97 1.11 1.11 1.17




#include "exflib_la.h"

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

{
MPI::COMM_WORLD.Init(argc, argv);
exflib_lu_mpi system(N);
for(i = 0; i < N; i++)
for(j = 0; j < N; j++)
if (system.has(i,j))
system.entry(i,j) = ...;
system.decomp () ;
for(i = 0; i < N; i++)
if (system.has_rhs(i))
system.rhs(i) = ...;
system.solve();
if (MPI::COMM_WORLD.Get_rank() == 0)
for(i = 0; i < Nj; i++)

cout << system.sol(i) << endl;

MPI::Finalize();
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Table3 ODO0OOOOOO0OO0OO0OOOOODUOOOOOOO (O)

decimal digits 100 100 500 1000
matrix size | 4000 8000 4000 4000

4 proc 9.6 36 34 79
8 proc 16 60 59 126
16 proc 38 83 53 99
24 proc 30 81 59 82
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