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The implementation of Continuation based C Compiler on GCC 4.6
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We implemented Continuation based C Compiler on GCC-4.6. CbC Compiler on GCC-
4.2 was developed on 2008. Since then we kept to update it. In this paper, we introduce
implemented Continuation based C Compiler on GCC-4.6.
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__code print_factorial(int prod)

printf("factorial = %d\n",prod);
exit(0);

__code factorialO(int prod, int x)

if (x>=1){

goto factorialO(prod*x, x-1);
Jelse{

goto print_factorial(prod);

}

~

code factorial(int x)

goto factorialO(1, x);
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const struct c_common_resword ¢_common_reswords[] =

{"_Bool",
{"_Complex",

RID_BOOL, D_CONLY},
RID_COMPLEX, 0},

/* CbC project */

{"__code", RID_CbC_CODE, 0},
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enum c_typespec_keyword {
cts_none,
cts_void,

cté_CbC_code,
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case RID_CbC_CODE:
if (specs->long_p)
error_at (loc,(
"both %<long%> and %<void%> in "
"declaration specifiers"));
else if (specs->short_p)
error_at (loc,
("both Y%<short%> and %<void%> in "
"declaration specifiers"));
else if (specs->signed_p)
error_at (loc,
("both %<signed%> and %<void%> in "
"declaration specifiers"));
else if (specs->unsigned_p)
error_at (loc,
("both %<unsigned%> and %<void%> in "
"declaration specifiers"));
else if (specs->complex_p)
error_at (loc,
("both Y%<complex%> and %<void%> in "
"declaration specifiers"));
else
specs->typespec_word = cts_CbC_code;
return specs;
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case cts_CbC_code:
gcc_assert (Ispecs->long_p && !specs->short_p
&& Ispecs->signed_p && !specs->unsigned_p
&& specs->complex_p);
specs->type = void_type_node;
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case RID_GOTO:
c_parser_consume_token (parser);
if (c_parser_next_token_is (parser, CPP_NAME)
&& c_parser_peek_2nd_token (parser)->type == CPP_SEMICOLON )
{

else

{
if (c_parser_next_token_is (parser, CPP_NAME))

tree id = c_parser_peek_token (parser)->value;
location_t loc = c_parser_peek_token (parser)->location;
build_external_ref (loc, id, RID_CbC_CODE, &expr.original_type);

expr = c_parser_expr_no_commas (parser, NULL);
if (TREE_CODE(expr.value) == CALL_EXPR)
{

location_t loc = c_parser_peek_token (parser)->location;
cbc_replace_arguments (loc, expr.value);

TREE_TYPE(expr.value) = void_type_node;
/*tree env = NULL_TREE;**/
CbC_IS_CbC_GOTO (expr.value) = 1;
CALL_EXPR_TAILCALL (expr.value) = 1;
add_stmt(expr.value);
stmt = c_finish_return(loc, NULL_TREE, NULL_TREE);

}

else
c_parser_error (parser, "expected code segment jump or %<*%>");

}
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11 if (currently_expanding_call++ =0

21 Il ((ndecl Il 'CbC_IS_CODE_SEGMENT (TREE_TYPE (fndecl)))
&& lflag_optimize_sibling_calls)

31 |l args_size.var

41 Il dbg_cnt (tail_call) == false)

51 try_tail_call =0;
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__code factorialO(int prod, int x)

{
if (x>=1){
goto factorialO(prod*x, x-1);
return;
Jelse{
goto print_factorial(prod);
return;
}
}
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__code cs_a(int a, int b) {
goto cs_b(b, a)

13
cs_a(a,b) cs_b(b,a)
a 2 a
>
b 1 a
goto
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static tree
cbc_replace_arguments (location_t loc, tree call)

tree arg;

tree fn;

tree tmp_decl;

int i=0;
call_expr_arg_iterator iter;

fn = CALL_EXPR_FN (call);
if (TREE_CODE (fn)==PARM_DECL Il ITREE_CONSTANT (fn) )
{
tmp_decl = build_decl (loc, VAR_DECL, NULL_TREE, TREE_TYPE(fn));
pushdecl! (tmp_decl);

add_stmt (build_modify_expr (loc, tmp_decl, NULL_TREE, NOP_EXPR,
loc, fn, NULL_TREE));
CALL_EXPR_FN (call) = tmp_decl;
}

FOR_EACH_CALL_EXPR_ARG (arg, iter, call)
{
if (TREE_CODE (arg)==PARM_DECL Il ITREE_CONSTANT (arg) )
{

tmp_decl = build_decl (loc, VAR_DECL, NULL_TREE,
TREE_TYPE(arg));
pushdecl (tmp_decl);

add_stmt (build_maodify_expr (loc, tmp_decl, NULL_TREE,
NOP_EXPR, loc, arg, NULL_TREE));
CALL_EXPR_ARG (call, i) = tmp_decl;
}
i++;

}

return call;
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__code c1(__code ret(int,void *),void *env) {
goto ret(1,env);

int main() {
goto c1(__return, __environment);
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__label__ _cbc_exit0;

static int retval;

void _cbc_internal_return(int retval_,
void *_envp)

retval = retval_;

goto _cbc_exit0;

}

if (0) {
_cbc_exit0:
return retval;

_cbc_internal_return;
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1| case RID_CbC_CODE:

21 if (ltypespec_ok)

31 goto out;

41 attrs_ok = true;

5| seen_type =true;

6| if (c_dialect_objc ())

71 parser->objc_need_raw_identifier = true;

81 t.kind = ctsk_resword;

91| t.spec = c_parser_peek_token (parser)->value;
10| declspecs_add_type (loc, specs, t);

111

121 if('TARGET_64BIT){

131 attrs = build_tree_list (get_identifier("fastcall"), NULL_TREE);
141 declspecs_add_attrs(specs, attrs);

151 }

16| c_parser_consume_token (parser);

17| break;

18 a—F& 7 X ¥ FAD fastcall JBIEAS

typedefrec void *funcA(int, funcA);

typedefrec struct {

NODE left;
NODE right;
} *NODE;
19 typedefrec DOl
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20 ZNZND VAL I AR S N 2 — FOBELIK

(Linux)

Os X Jconvi1 1 Jconvil 2 JJconv1 2
MC(32bit) 9.93 6.31 7.18
MC(64bit) 5.03 512 5.00
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update gcc-4.6 default
hs ago, by Nobuyasu Oshiro

update gct;yfrom gcc-4 6-20100522 to gcc-4.6-20110318
hs ago,

remove unnecessary filese
18 months ago, by ry:

Added tag gycc-4.6 -20100522 for changeset b7f37abdc517

18 months ago,

uapdate gcc from gcc~4 5.0 to gcc-4.6
‘months ago, by

Added tag gycc~4.4.5 for changeset 77e2b8dfacca
21 months ago,

u dateltfrom443ln450
21 months ago, by ry
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merge 69
\ 3 months ago, by Nobuyasu Oshiro
\ update goc-4.6
hs ago, by Nobuyasu Oshiro
update gcc from gcc-4.6 -20100522 to gcc-4.6-20110318
P bug-fix: deI'X lall—call~opt|m|zat|on enforcing rules. (calls.c.)

11 months ago, by Ayoma Si

remove unnecessary filese
18 months ago, by ry¢

merge with gcc-4.6
18 months ago, by ryoma

/" Added tag gycc~4 .6-20100522 for changeset b7f97abdc517

18 months ago,

(Pdate gcc lrom gcc~4 5.0 to gcc-4.6
‘months ago, by
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BT FE 2TV VOB TTETwS. SI1FC
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