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Abstract

As the parallel version of LAPACK, ScaLAPACK will provide convenient and pow-
erful parallel programming platform for parallel computing society. In this paper, we
propose a PVM based ScaLAPACK application programming structure. Based on this
general programming structure, we give three initialization methods of BLACS that
can be used under different situations. The data distribution fashion used in ScaLA-
PACK is also introduced to help the user to understand them better. For those who
are familiar with PVM parallel programming, they can call ScaLAPACK subroutines
directly using our methods, without concerning ScaLAPACK details too much. Finally,
several shortcomings of current version ScaLAPACK package are discussed and an API

is proposed to improve its usability.
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PROGRAM pvmsls

* Parameter, Variable declarations and External statements omitted
NPROW=2
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*

BETESHENA
NPCOL=2
np=NPROW*NPCOL
M=11
NB=2

LDA=(M+nb) /nprow+nb
name=‘pvmsls’

me=-1

Enroll in pvm

call pvmfmytid (mytid)
call pvmfparent (tids(0))
if (tids (0) .1t. 0) then

me=0

tids (0)=mytid

call pvmfspawn (name, O, ‘*’, np-1, tids (1), info)

call pvmfinitsend (0, info)

call pvmfpack (INTEGER4,np, 1, 1, info)
call pvmfpack (INTEGER4, tids, np, 1, info)
call pvmfmcast (np-1, tids(1), O, info)

else

call pvmfrecv (tids(0), O,
call pvmfunpack (INTEGER4,
call pvmfunpack (INTEGER4,
do 10 i=1, np-1i

if (mytid. eq. tids (i))

info)
np, 1, 1, info)
tids, np, 1, info)

then

10
20

me=i
goto 20
endif
continue
continue
endif
User can do some PVM base parallel computation in this segment.
Begin to initialize BLACS
call setpvmtids (mprocs,tids)
CALL BLACS GET (-1, 0, ICTXT)
CALL BLACS_GRIDINIT (ICTXT, ‘Row-major’, NPROW, NPCOL)
End of BLACS initialization, you cal call any ScaLAPACK routines now
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* Set matrix initial information

CALL DESCINIT (DESCA, M, M, NB, NB, O, O, ICTXT, LDA, INFO)
* Setting values of matrix
* Matrix values are Aij=sum 1/(i-K+1) (1<k < 1, l=min (i, j))

CALL BLACS_GRIDINFO (ICTXT, NPROW, NPCOL, MYROW, MYCOL)

call ainitmtx (m, nb, a, lda, myrow, mycol, nprow, npcol)
* ScaLAPACK routine for LU factorization

CALL PDGETRF (M, M, A, 1, 1, DESCA, IPVT, INFO)
* Generate the right hand side of linear equations

CALL DESCINIT (DESCB, M, 1, NB, 1, O, O, ICTXT, LDA, INFO)

call binitvct (m, nb, b, myrow, mycol, nprow)
* Solving the triangular systems

call PDGETRS (‘n’, m, 1, A, 1, 1, DESCA, IPVT, B,

1, 1, DESCB, INFO0)

* End of ScaLAPACK routines calling
* Begin to finalize the BLACS environment

CALL BLACS_GRIDEXIT (ICTXT)
* Set parameter to 1 to keep PVM process alive, O kill them

CALL BLACS_EXIT (1)
* User can do some PVM based parallel computation in this segment.
* Finish the PVM process

pvmfexit (info)

STOP

END
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