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Visualisation for Numeric Processing Program with Library Routines

MiITSUHIRO KIMURA,! HIDEYUKI KAWABATA!
and TOSHIAKI KITAMURA'

Library routines for numerical computation have been needed to develop large-scale numer-
ical computation programs in order to make portability of performance high and development
period short. However, those routines are not necessarily very easy to use because their com-
plicated interfaces are not understandable intuitively. Also, programs heavily dependent on
such routines tend to be difficult to read. In this paper, we propose a system that translates
library routine calls in numerical computation programs into mathematical expressions based
on MATLAB. The translator helps users to understand the behavior and meaning of numer-
ical programs. In addition, we designed the translator such that the output of our translator
is MATLAB-executable, so that the behavior of the output is easily checked. We show the

design and implementations of our system.
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# y = ALPHA * A * x + BETA * y
dgemv (TRANS, M, N, ALPHA, A
LDA, x, INCX, BETA, y, INCY)
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call dgemv(’N’, size(4,1), size(A,2), &
& 1.0, A, size(4, 1), r, 1, &
& 0.0, TMPO, 1)

TMP1 = ddot(size(r,1), r, 1, r, 1)

TMP2 = ddot(size(TMPO,1), p, 1, TMPO, 1)

alpha = TMP1 / TMP2

call dcopy(size(r,1), r, 1, rnew, 1)

call daxpy(size(TMPO,1), —alpha, &
& TMPO, 1, rnew, 1)
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alpha = (r’ * 1) / (p’ * A * 1);
rnew = r — alpha ¥ A * r;
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(a) call dcopy (size(b, 1), b, 1, r, 1)
->r=5O
(b) call dgemv (’N’, 50, 50, alpha,
A, 50, x, 1, beta, r, 1)
—> r = alpha * A * x + beta * r
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(c) call dgemv (’°N’, 50, 50, alpha, A, 50,
x, 1, (sig*beta), r, 1)
->r = alpha * A * x + sig * beta * r
(d) call dgemv (Tr, 50, 50, alpha,
A, 50, x, 1, beta, r, 1)

=> if(Tr == ’T?)
r = alpha * A’ * x * beta * r
else if(Tr == ’N’)

r = alpha * A * x + beta * r
(e) call dgemv (°N’, 50, 50, alpha,
A, 50, x, 1, 0, r, 1)
->r = alpha * A *x + 0 *r
->r = alpha * A * x
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TMPO = A * r;

TMP1 = r’ * r;

TMP2 = p’ * TMPO;

alpha = TMP1 / TMP2;

rnew = r;

rnew = —alpha * TMPO + rmew;
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( A%h : dgemv (T, 50, 50, alpha, A, 50, x, 1, beta, r, 1)

id_tag arg_tag
TRANS, T'
dcopy, arg_info TRANS, 'N'

dgemv, arg_info

dgemm, arg_info
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input :
dgemv ( CHARACTER*1 TRANS,
INTEGER M,
INTEGER N,
DOUBLE PRECISION ALPHA,
DOUBLE PRECISION (:,:) A,
INTEGER LDA,
DOUBLE PRECISION (:) x,
INTEGER INCX,
DOUBLE PRECISION BETA,
DOUBLE PRECISION (:) vy,
INTEGER INCY )
output :
if (TRANS == ’T’)
y = ALPHA * A’ * x + BETA * y
else if (TRANS == °N’)
y = ALPHA * A * x + BETA * y
end
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