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Consider the getrusage example in the examples directory. Specifically, let's ook at the gettimeofday rou-
tine.

R
int gettimeofday(struct tinmeval *tv, struct tinezone *tz);
When welook at thisroutine, we can "recognize" that the two arguments are out arguments. We might want
to call thisin several different ways from R.

« gettimeofday() no arguments and we just want two values back representing the contents of the timeval
and timezone structures. In this case, the C code could use local variables and explicitly copy them back
to R objects.

R
SEXP
R getti nmeof day()

{
SEXP ans;

struct tinmeval tv;
struct tinezone tz;

getti neof day(& v, &tz);

PROTECT(ans = NEW.LI ST(2));

SET VECTOR ELT(ans, 0, R copyStruct tinmeval (&v));
SET VECTOR ELT(ans, 1, R copyStruct tinmezone(& z));
/* Put nanes on the elenments of the list ... */
UNPROTECT( 1) ;

return(ans);

» An alternative approach isthat again the R users calls the function with no arguments, but the R function
allocates C-level structures for these two arguments and then passes the references to the C routine that
calls gettimeofday.

R
getti neofday =
function()

{
tv = alloc("struct tinmeval")
tz = alloc("struct tinmezone")
.Call (R_gettineofday, tv, tz)
}

The C routine R_gettimeofday isthen defined as




SEXP
R gettimeof day(SEXP r _tv, SEXP r _t2z)

{
SEXP ans;

struct tinmeval *tv;
struct tinezone *tz;

tv
tz

DEREF_PTR(r_tv, struct tineval);
DEREF_PTR(r_tz, struct tinmezone);

getti nmeofday(tv, tz);

PROTECT(ans = NEW.LIST(2));

SET_VECTOR ELT(ans, 0, r_tv);

SET_VECTOR ELT(ans, 1, r_tz);

[* Put nanes on the elenents of the list ... */
UNPROTECT( 1) ;

return(ans);

}

Thisjust gets access to the allocated data structures and passes them to gettimeofday and then, with the
structures filled in, passes the two back as alist. We could do the last step in R. Alternatively, we could
explicitly copy the contents as before rather than returning references. But again, we can do thisin R,
either in the R function or leaving it to the user

R
as(gettinmeofday()[[1]], "tineval")

So we have several combinations.
» Createthelocal variablesin C and copy the results back to R objects.

» Create the local variables from R as references and pass them to C to be filled in and then either copy
them back as R objects or return as references to the C data structures and fetch the invdividual elements
as needed.

getti neofday =
function(tv = NULL, tz = NULL, copy = TRUE)

{
i f(!copy) {
# not copying results so need to have references we can hold onto.
if(is.null(tv))
tv = alloc(R alloc_struct _tineval)
if(is.null(tz))
tz = alloc(R alloc_struct _tinmezone)
}

if(lis.null(tv) & !is(tv, "tinmeval Ref"))
stop("need a NULL or reference to a tineval Ref")




if(lis.null(tz) & 'is(tz, "tinmezoneRef"))
stop("need a NULL or reference to a tinmezoneRef")

.Call (R_gettineofday, tv, tz, as.logical (copy))

}

And the C code would look like

rnal ptr */

Nat i veRef er
Nat i veRef er

A simple example

| have put together a simple, artificial example that allows us to test some of this in different ways. We
start with C code




which defines two routines which are very similar with one calling the other. The difference is that the
second one returns an integer. The first returns nothing. Both routines take an integer and then two out
arguments.

vv = parseTU. Perl ("exanpl es/outargs.c.t00.tu", "C")
r = get Routi nes(vv)

types = DefinitionContainer()

rr = lapply(r, resolveType, vv, types)

rr$nyl nt $paranstyle = c("", "out", "out")
rr$myVoi d$paranttyle = c("", "out", "out")

bi

ndi ngs = lapply(rr, createMethodBi ndi ng)

A
B

generateStructlnterface(types$A, types)
generateStructlnterface(types$B, types)

con = file("/tnp/ Routargs.c", "w')
writeCode(A "native", file = con,

includes = c('"outargs. h"', "<Rdefines.h>",

writeCode(B, "native", file = con )
wri t eCode( bi ndi ngs, "native", file = con )
cl ose(con)

con = file("/tnp/Routargs.R", "w')
writeCode(A "r", file = con)
writeCode(B, "r", file = con)

writ eCode(bi ndings, "r", file = con )
cl ose(con)

R

'"RConverters.h""))




cd tnmp
R CVD SHLI B outargs.c Routargs.c RConverters.c

R
dyn. | oad("/tnp/outargs.so")
source("/tnp/ Routargs. R")
myl nt (10, NULL, NULL)
nyl nt (10)
nylnt (10, .copy = c('a" = NA 'b" = NA))
mylnt (10, NULL, NULL, .copy = c('a'" = FALSE, 'b' = FALSE))
nyVoi d( 10)
myVoi d( 10, .copy = c(a=TRUE, b= NA))
We now test the finalizers
R
a = new A(.finalizer = TRUE)
a$x = 10
a$y = 20.4
as(a, "A")
aa = as(as(a, "A"), "ARef")
b = new B(.finalizer = TRUE)
as(b, "B")
rma, b)
gc()
Now to check explicit freeing.
R

a = new_A()
Free(a)

@ Note

We need to work with more complex examples where we have pointers to other things and can
exercise therecursive facility.

Copying Results back to R

We introduce the support for default values for out arguments. We also alow the user to specify which
valuesto copy to R and which to |leave as references and which to ignore entirely viathe . copy parameter.




We can implement this in R or we can do it more succinctly in C. Let's look at the myInt example. We
would end up with code like the following

_LENGTH( r

_LENGTH( r
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