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A MATLAB-Based Code Generator for
Parallel Sparse Matrix Computation utilizing PSBLAS

TA1J1 SASAOKA,! HIDEYUKI KAWABATAt and KITAMURA TOSHIAKIt

MATLAB is a language and an execution environment for matrix computations, that has
been widely used. We have been developing CMC, a compiler for matrix computations, which
translates MATLAB-based scripts into Fortran 90 programs by static analysis. In this arti-
cle, we present.a new feature of the system of generating SPMD-style parallel sparse matrix
computation code utilizing PSBLAS. The user can construct parallel computation code with-
out knowing the details of the machine’s architecture which is intended to execute the code.
Experimental results show that sparse solvers such as CG and Bi-CGSTAB methods imple- .
mented using PSBLAS can compete with MPI programs. Using CMC, the user can readily
generate PSBLAS code to enjoy the performance of parallel computers quite easily.
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k-1 10k call blaca_pinfa{iar, np}
. BLACSDIRIL call blacs get{lzerc, izoro, icontxt}
< 7Yy FOMRe call blacs_gridinit(icentxt, ... )
call blacs_gridinfoficontxt, ... )
—
SREATIHRCRTS [ call £90_psdacall{..., icontxt, ..., dnw)]
F2oV 7943
call £90_paspall(A, ..., dose, ...)
call £90_psdsall{..., b, ..., desc)
w call £90_psspins(A, ..., desc)
- AR call £90_psdsins(..., b, ..., desc)
Rt d - )N oo
cF-yonprE call £90_paspasbiA, ..., desc, ...)
call £90_psdsasbib, ..., desc) J
[restin: call £90_pssprn(..., desc)
nli'iw_pldnpr)}(..., desa)
call £90_psdsfrea(b, desc)
BIEM call £90_paspfroa(A, desc)
call blacs_gridexit(icontxt)
call blacs_exit(0)
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function (x,i] = cg0s(A,x0,b,tol)
r = b-A*x0;
ra = norm(r);
x = x0;
p=rx;
i=0;
Tho = ¢’ » 1
whila 1
i=1i+1;
g=A*p
alpha = rho / (p' * q)
x = x + alpha » p;
r ='r - alpha * q;
if norm(r)/ra <= tol, bxeak end
tho.old = rho
rho =r.’ »r
beta = rho / rho.old
p = r + beta » p;
end
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subroutine cgls(A, x0, b, tol, x, i, desc)
use typesp,

use typedesc

use £90psblas

use £90tools

cype(d..spnat] it A }
typn(dacomp.data.type) t: desc

call blacs.gridinto( )

call f90.psapry( +sb,...,r,dasc)
call £50_psspmm(. . .A x0,...,r,desc) .
ra = sqrt(fso.psdot(r r desc))

call £90.psaxpby(...,x0,...,x,desc)
call fQO.psaxyby( “eTy. .p.dosc)
i=

! x = x0
! p=1r

rho = £80_psdot(r,r,desc)

dowhile (.true.)
i=i+1
call £90._psspam{...,A,p,...,q,desc)
alpha00 = fBD.psdot(p q.desc)
alpha = rho/alpha0
call tSO_psapry(alpha Pi--. X,desc)
call £80.psaxpby(-alpba,q,...,r,desc)
rho = £90.psdot(r,r,desc)
it ((sqre Tho)/rn).le.tol) then

exit

oendif
rtho.old = rho
beta = rho/rho.old
call !90.paaxphy(

dd .,T,beta,p,desc)
enddo - FENEE

ond
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i#if§ 74 75 Y: MPICH v1.2.5 (GM 2.0.5)
C 2734 3: Intel Compiler icc v7.0 -O3
Fortran 2 734 7: Intel Compiler ifc v7.0
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KR PSBLAS | MPI
12100 (227) | 0.0968 | 0.0363
22500 (334) 0.150 0.0674
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62500 (540) | 0.511 0.429
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Witk | PSBLAS MPI
12100 | 0.150 (170) | 0.0580 (166)

22500 | 0.261 (247) | 0.107 (224)
44100 | 0.554 (340) | 0.365 (330)
62500 | 0.762 (361) | 0.557 (336)
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KGR MATLAB CMC

12100 | 0.923(171) 0.519(170)
22500 3.38(242) 1.60(244)
44100 9.94(336) 5.06(331)
62500 13.6(372) 9.27(409)

g P (1CPU)
PSBLAS _ CMC
0.826(172) 0.305(169)
0.854(226) 0.932(246)
3.08(343) 2.72(318)
5.10(395) 5.16(396)
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