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NAME
vacall — C functions called with variable arguments

SYNOPSIS
#include <vacall.h>

extem void* vacall_function;
void function (va_alistalist)

{
va_start_type(alist[, return_type]);
arg = va_arg_type(alist[, arg_type]);
va_return_type(alist[[, return_type], return_valuel);
}

vacall_function = &function;
val = ((return_type (*) ()) vacall) (argl,arg2,...);

DESCRIPTION
This set of macros permit a C functidunction to be called with variable arguments and to retami v
able return glues. Thidgs much lile the stdarg(3) facility, but also allevs the return value to be speci-
fied at run time.

Function calling coventions differ considerably on different machines, aachll attempts to pnade
some degree of isolation from such architecture dependencies.

The function that can be called withyamumber and type of arguments and which will retury tgpe
of return value isvacall. It will do some magic and call the function stored in ttagiable
vacall_function. If you want to ma& more than one use ofcall, use thetrampoline(3) facility to
store& function into vacall_function just before calling/acall.

Within function, the following macros can be used to walk through tigeiraent list and specify a
return value:

va_start_type(alist], return_type]);
starts the walk through the argument list and specifies the return type.

arg = va_arg_type(alist[, arg_type]);
fetches the next argument from the argument list.

va_return_type(alist[[, return_type], return_valuel);
ends the walk through the argument list and specifies the return value.

Thetype in va_start_type andva_return_type shall be one ofoid, int, uint, long, ulong, longlong,
ulonglong, double, struct, ptr or (for ANSI C calling comentions only)char, schar, uchar, short,
ushort, float, depending on the class @turn_type.

Thetype specifiers inva_start_type andva_return_type must be the sameélhereturn_type specifiers
passed towa start_typeandva_return_type must be the same.

The type in va_arg_type shall be one oint, uint, long, ulong, longlong, ulonglong, double, struct,
ptr or (for ANSI C calling comentions only)char, schar, uchar, short, ushort, float, depending on
the class ofirg_type.

In va_start_struct(alist, return_type, splittable); the splittable flag specifies whether the struct
return_type can be returned in registers such thatestruct field fits entirely in a singlegister This
needs to be specified for structs of size 2*sizeof(longy) skucts of size <= sizeof(longplittable is
ignored and assumed to be 1. For structs of size > 2*sizeof(lgphigdable is ignored and assumed to
be 0. There are some handy macros for this:

va_word_splittable 1 typel)

va_word_splittable 2 typel, type2)

va_word_splittable 3 typel, type2, type3)

va_word_splittable 4 typel, type2, type3, typed)
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For a gruct with three slots
struct { typel idl; type2 id2; type3id3; }
you can specifgplittable asva_word_splittable_3 typel, type2, type3) .

NOTES
Functions which want to emulate Kernighan & Ritchie style functions (i.e., in ANSI C, functions with-
out a typed argument list) cannot use tipe valueschar, schar, uchar, short, ushort, float. As pre-
scribed by the defilt K&R C expression promotions, théaveto useint instead ofchar, schar,
uchar, short, ushort anddouble instead ofloat.

The macrosva_start_longlong() va_start_ulonglong() va return_longlong() va return_ulong-
long(), va_arg_longlong()andva_arg_ulonglong()work only if the C compiler has aasking long
long 64-bit integer type.

The struct types used wa_start_struct() andva_struct() must only contain (signed or unsigned) int,
long, long long or pointer fieldsStruct types containing (signed or unsigned) cHart, float, double
or other structs are not supported.

EXAMPLE
This example, a possible implementatioreréc(3) on top ofexec\2) usingstdarg(3),

#include <stdarg.h>
#define MAXARGS 100
/* execl is called by execl(file, argl, arg2, ..., (char *)0); */
int execl (...)
{
va_list ap;
char* file;
char* args[MAXARGS];
int argno = 0;
va_start (ap);
file = va_arg(ap, char*);
while ((args[argno] = va_arg(ap, char*)) != (char *)0)
argno++;
va_end (ap);
retur n execv(file, args);

}

looks like this usingvacall(3):

#include <vacall.h>

#define MAXARGS 100

/* execl is called by vacall(file, argl, arg2, ..., (char *)0); */
void execl (va_alist ap)

{
char* file;
char* args[MAXARGS];
int argno = 0;
int retval;

va_start_int (ap);

file = va_arg_ptr(ap, char®);

while ((args[argno] = va_arg_ptr(ap, char*)) != (char *)0)
argno++;

retval = execv(file, args);

va_return_int (ap, retval);

}

vacall_function = &execl;
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SEE ALSO

BUGS

stdarg(3), trampoline(3), callback(3).

The current implementations feleen tested on a selection of common cases but there are probably
still mary bugs.

There are typically tilt-in limits on the size of the argument-list, which may also include the size of
ary structure arguments.

The decision whether a struct is to be returneddisters or in memory considers only the stsugte
and alignment. This is inaccurate: for example, gcc on m68k-next retmucs{ char a,b,c; }in reg-
isters andstruct { char a[3]; } in memory dthough both types va the same size and the same align-
ment.

The argument list can only be walked once.

The use of the globalaviablevacall _function is not reentrant. This is fixed in tlwallback(3) pack-
age.

PORTING

Knowledge about argument passing wariions can be found in the gcc source, file gcc-2.6.3/con-
fig/cpu/cpu.h, section "Stack layout; function entexit and calling."

The implementation of varargs for gcc can be found in the gcc source, files gcc-2.6.3/ginclude/va*.h.

gcc’s _ builtin_saeregs() function is defined in the gcc source, file gcc-2.6.3/libgec2.c.
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