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This paper presents the strategy of a Bee-Fortran compller for various parallel architectures, We
focus on SIMD and MIMD distributed-memory machines, and attempia prototype design using a com-
mon strategy on both architectures. The current version of Bee-Fortran compiler has been implemented
on a SIMD machine. The compilation process is separated into two phases: machine-independent phase
and machine-dependent phasg. Optimization for parallel execution is performed in the former phase,
on basis of the abstraction of parallel arhcitectures. This paper describes a natural extension 6n Bee-
Fortran compiler for generating MIMD code, using Single Program Multiple Data (SPMD) model. The
difference between compilations on SIMD and MIMD is also presented.
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REAL A(20,20), B(20,20), €(20,20)
{HPF$ PROCESSORS P(2,2)
'HPF$ DISTRIBUTE A(BLOCK,BLOCK) ONTO P
'HPF$ ALIGN (I,J) WITH A(I,J) :: B,C

© A(1:19,1:20)=B(2:20,1:20)+C(1:19,1:20)
(a)
DO I2 = 1, 20
DO Ii =1, 19
A(I1,12)=B(I1+1,12)+C(I1,I2)
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double $ x[N], yIN], z[N];

for (i = 0; i < N; i++)
pif (x[i]l > 0)
z[i] = x[i] - y[il;
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REAL X(100,100), Y(100,100), Z(100,100)

'HPF$

DISTRIBUTE(CYCLIC,CYCLIC) :: X,Y,Z
X(1:99,:) = Y(1:99,:) + Z(2:100,:)

€a)

do_each_ape(L1)
do_each_element{L1, i_1=0:98, i_2=1:99)

(i 1301_2] = y{i_130i 23 + =05 1+1]05 23

end_do_each_element

)

BFMAIN__QO

{

/* some codes dropped .... ¥/

BF_make_real PEarray(&r_1, r_1_bedy,

' SET_SEC_TRIPLET(sec_2[0], 1, 99, 1);

SET_SEC_TRIPLET(sec_2[1], 1, 100, 1);
SET__SEC_TRIPLET(SQC,_I.[O] , 2, 100, 1);
SET_SEC_TRIPLET(sec_1[1]1, 1, 100, 1);
BF_copy(#r_1, sec_2, kz, sec_1, sizeof(real));
SET.SEC_MPIET(B&C_Q [ol, 1, 99, 1);
SET_SEC_TRIPLET(sec_3[1], 1, 100, 1);

BF_make_activity(L_1, x.shape, sec_3);
for (f_idx = 0; £_idx < 16; f_idx++) {
pif (L_1[f_idx]) { )

x.body.PEreall0 + f£_idx * (1)1 =

r_1.body.PEreal [0+ f_idx * (1)]
* y.body‘PEreal[O + f£_idx * (1)];

()
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REAL X(100,100), Y(100,100), Z(100,100)
'HPF$  PROCESSORS P(4,4)
'HPF$  DISTRIBUTE(CYCLIC,CYCLIC) ONTO P :: X,Y,Z

Z(1:99,:) = 2(1:99,:) + Z(2:100,:)
()

BFMAIN__(O)
{
/* some codes dropped .... */

BF_make_real PEarray(&r_1, r_1_body, &shape_1);
SET_SEC_TRIPLET(sec_2[01, 1, 99, 1);
SET_SEC_TRiPLET(SEC_2[l]. 1, 100, 1);

* . SET_SEC_TRIPLET(sec_1[{03, 2, 100, 1);
SET_SEC_TRIPLET(sec_1[1], 1, 100, 1);
BF_copy(&xr_1, sec_2, &z, sec_1, sizeof(real));
SET_SEC_TRIPLET(sec_3[01, 1, 99, 1);
SET_SEC_TRIPLET(sec_3{11, 1, 100, 1);

BF_set_loop_bound(myself, 1bl, ubl, sec_1[0])
BF_set_loop_bound(myself, 1b2, ub2, sec_1[1])

for (i_l = 1b1; i_1 < ubl; i_1++) {
for (i_2 = 1b2; i_2 < ub2; i_2++) {
x.body.PEreal[i_1 + i_2% sizel] =
r_1.body.PErealli_1 + i_2 * sizel]
+ y.body.PErealfi_1 + i2's sizell;

}
BF_barrier();

& 6: SPMD = — ¥
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double $ a[N]J[H];
int $ pi, pi;

pfor (pi=0; pi<N; pi += NP)
pfor (pj=0; pj<=height[pil; pi++)
alpillpjl = ...

(a)l

pi =pj = 0;
pfoxr(;;). {
~alpillpjl = ...
pif. (pj. >= height[pil) {
pi = pi + NP;
pif (pi >= N)
. pbreak;
else
pj = 0;
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REAL,ZA(100)
{HPF$ PROCESSORS P(4)
{HPF$ DISTRIBUTE ZA(+, BLOCK) ONTO P
DO I = 1, TIME
DO J = 2,99
ZA(J) = 1/3*(ZA(I-1)+ZA(J))

(a)

real zal[0:26];
if (myself > 0) 1lb=1; else 1b=2;
if (myself < 3) ub=25; else ub=24;

for (i=1; i<=time; i++) {
if (myself > 0) receive(za[ll,myself-1);
for (j=1lb; j<=ub; j++)
zal[j]l = 1/3x(zalj-1]+ZA[5]);
if (myself < 3) send(za[25],myself+1);

(b)

B9 “AT774v%F%55SPMD = —F

for (i=1; i<=time; i++) {
pif (myself > 0)
receive(za[1] ,myself-1);
else {
pfor (j=1b; j<=ub; j++)
zal[j] = 1/3+(zalj-11+ZA[j1);

pif (myself < 3) send(za[25],myself+1);
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