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ABSTRACT

In this paper, a simple parallel compiler of a sequential loop is presented. This is a procedure for the
automatic conversion of a sequential loop into a nested parallel DOALL loops at compile time. For this, the
source program of Parafrase [I parallel compiler is analyzed and a new general method the extracting
parallelism in order to parallel processing effectively in nested loop is implemented.
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DIMENSION A(5:20,3:10)
DIMENSION B(5:20,3:10)
do 12001 = 5, 20
do 1200 j = 3, 10
A(ij) = B(-3, j-5)
B(,j) = A@-2, j-4)
1200 continue

end
[OE1] =Xt Z2780] 0f
[Fig. 1] The example of sequential program

IMPLICIT NONE
REAL a(5:20,3:10)
REAL b(5:20,3:10)
INTEGER i, j
DO 1200 i = 5,20
CDOALL 1200 j = 3,10
aij) = bl - 3,j - 5)
bij) = al - 2,j - 4)
1200 CONTINUE
END
(38 2] [D8 1] &X Z230| Bz 3
[Fig. 2] The parallel code of sequential program
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A( 5, 3)=B( 2,-2) A( 5, 4)=B( 2,-1)
A( 5,5)=B( 2, 0) A( 5, 6)=B( 2, 1)
A(5, 7)=B( 2, 2) A( 5, 8)=B( 2, 3)
AC 5, 9)=B( 2, 4) A( 5,10)=B( 2, 5)

\{

B( 5, 3)=A( 3,-1) B( 5, 4)=A( 3, 0)
B( 5, 5)=A( 3, 1) B( 5, 6)=A( 3, 2)
B( 5, 7)=A( 3, 3) B( 5, 8)=A( 3, 4)
B( 5, 9)=A( 3, 5) B( 5,10)=A( 3, 6)

\

A( 6, 3)=B( 3,-2) A( 6, 4)=B( 3,-1)
A( 6, 5)=B( 3, 0) A( 6, 6)=B( 3, 1)
A( 6, 7)=B( 3, 2) A( 6, 8)=B( 3, 3)
A( 6, 9)=B( 3, 4) A( 6,10)=B( 3, 5)

}

A(20, 3)=B(17,-2) A(20, 4)=B(17,-1)
A(20, 5)=B(17, 0) A(20, 6)=B(17, 1)
A(20, 7)=B(17, 2) A(20, 8)=B(17, 3)
A(20, 9)=B(17, 4) A(20,10)=B(17. 5)

\

B(20, 3)=A(18,-1) B(20, 4)=A(18, 0)
B(20, 5)=A(18, 1) B(20, 6)=A(18, 2)
B(20, 7)=A(18, 3) B(20, 8)=A(18, 4)
B(20, 9)=A(18, 5) B(20,10)=A(18, 6)

(D& 3] g2l iz =4
[Fig. 3] The data dependence of parallel program
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int call_codegen(p2_module, s)
module_t *p2_module;

char *s;

{

module_t *modls;

intlineflag;

char *getnext();

int flag;

char ch;

char *t;

DBO(5,"BEGIN Loop Interchange\n”);
traverse_modules(P2_module, FALSE,NULL,test_all_for_swap);
DBO(5,"END Loop Interchange\n”);
printf("\n");
if (Opus == F77) |{
printf("GENERATING FORTRAN SOURCEW");
Print_IMPLICIT_NONE = 1,
} else if (Opus == KNRC) {
printf("GENERATING C SOURCEn");
} else {
yyerror(“What language are you using?”);
}
modls = p2_module;
lineflag = FALSE;
getnext(s, &ch, &flag);
while ((t = getnext(NULL, &ch, &flag)) != NULL)}{
if(flag){
switch(ch){
case I
lineflag = TRUE;
break;
case T
if (Opus == F77) Print_IMPLICIT_NONE = atoi(t);
default:
break;
i
) else {
break;
}
]
while (modls != NULL) {
gen_code(p2stdout,modls, lineflag);
modls = T_NEXT(modls);
}
fflush(p2stdout);
return 0;
}

[O8 4] loop interchangeJ} S=IIE codegen THAC| AA TH&=
[Fig. 4] The source code of codegen pass added loop interchange
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static void test_all_for_swap(f)
function_t  *f;

{

statement_t *11, *12;

DB1(10,"test_all_for_swap(%x)\n”,f);
fprintf(p2stdout,“testing ‘%s’ for potential loop interchange\n’, S_IDENT(T_FCN(f)));
for (11=T_FIRSTDO(f); 11 && T_NEXTDO(1); ) {
12 = T_NEXTDO(1);
while (12 && in_perfect_nest(11,12)) {
if (OK_to_interchange(11,12)) {
fprintf(p2stdout,”swap loops lines %d and %d\n”,
T_LINENO(1), T_LINENO(12));
if (manual && inquire(11,12)) {
if ('do_interchange(l1, 12)) {
WARN2(“loops %d & %d not swapped”,
T_LINENO(11), T_LINENO(12));
]
)
} else {
fprintf(p2stdout,”cannot swap loops lines %d and %d\n”,
T_LINENO(1), T_LINENO(12));
]
12 = T_NEXTDO(12);
}
11 = T_NEXTDO(1);
}
]

[3&! 5] test_all for_swap() &=0| &IA| A=
[Fig. 5] The source code of test_ all_ for swap() function
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IMPLICIT NONE
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[Fig. 6] After the application of Loop
interchange, advanced parallel code
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