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Extending C++ Classes with R functions.

Inthisarticle, wewill see how we can create new C++ classesthat extend aagiven C++ classand have some
of the new class' methods implemented as R functions. This is quite powerful as it allows us to introduce
C++ objects into an existing C++ computation and have our R functions invoked instead of the lower-
level C++ methods. This allows us to intercept certain calls and customize behaviour to our needs. This
mechanism allows us to more rapid prototyping than in creating these extended classes and their methods
in C++ direectly. Additionally, we can change the R function that implements a method at run time for a
particular instance. Thus we have avery dynamic class mechanism mixed with C++'s static, strongly typed
approach.

We will look at a simple example first. It is not entirely compelling as we are attempting to keep things
simple. But it does illustrate how we can use some of the non-GUI facilities in wxWidgets from within
R. We use the wxDir class to recursively process all the files and directories within that given directory.
The Traverse method in this class does this. To call it, we need an implementation of the wxDirTraverser
(abstract) class. For each filethathe Traverse method finds, it will call thewxDirTraverser's OnFile method.
And similarly, for every directory it encounters, it will call the OnDir method. So we need to provide R
functions that implement each of these.

The C++ and R interface code is automatically generated from the definition of wxDir and wxDirTraverser.
It isgiven at the end of this document.

We can now see thisin operation.

I'i brary( RasxW dget s)
wxl nit()

d = wxDir(systemfile( package = "RwxW dgets"))

tt = RwxDirTraverser(function(this, filenanme) {
cat("File:", filenane, "\n")
wx DI R_CONTI NUE
}
function(this, dirnane) {
cat("Directory:", dirname, "\n")
wx DI R_CONTI NUE

})
d$Traverse(tt)

Because these are pure methods, we omit one important detail, specifically how we call the inherited
methods. This arises




The Interface Code
The R code

RwxDi r Tr aver ser
function(OnFile

NULL, OnDir = NULL, OnQOpenError = NULL)

{
.Call ("R _ RwxDir Traverser_new', OnFile, OnDir, OnQpenError)

}

wxDir =

function(dir = character())

{

.Call ("R wxDir_new', as.character(dir))
}

wxDir _Traverse =
function(this, sink, filespec = "", flags = wxDl R_DEFAULT)

{
flags = bitlist(flags)

.Call ("R wDir_Traverse", this, sink, as.character(fil espec),

The C++ code

#i ncl ude <wx/ wx. h>
#i ncl ude <wx/dir. h>

#i ncl ude "RwxUtils. h"

flags)

/1 XXX had to do this manually as the docs and the code are out of sync.

t ypedef wxDir TraverseResult wxOpenError Traver seResul t;

cl ass RwxDi r Traverser : public wxDirTraverser {

publi c:
RwxDi r Tr aver ser (SEXP OnFile, SEXP OnDir, SEXP OnQpenError =
if(OnFile & GET_LENGTH(OnFile) && TYPEOF(OnFile) == CLOSXP)
R Preservebject (R OnFile_ m= Rf _duplicate(OnFile));

i f(OnFile & GET_LENGTH(OnDir) && TYPEOF(OnDir) == CLOSXP)

NULL) {




R Preserveject (R OnDir_m = Rf _duplicate(OnDir));

i f(OnOpenError && GET_LENGTH( OnOpenError) && TYPEOF( OnOpenError) == CLOSXP)
R Preserveoj ect (R_OnOpenError_m = Rf _dupl i cate(OnQOpenError));
}

wxDi r Traver seResult OnFil e(const wxString &fil enane);
wxDi r Traver seResult OnDir(const wxString & il enane);
wxOpenEr ror Traver seResult OnOpenError (const wxStri ng& openerror namne) ;

pr ot ect ed:
SEXP R OnDir_ m R OnFile_m R OnOpenError_m

i
#i ncl ude "RwxDi r Tr aver ser. h"

extern "C'

SEXP

R RwxDi r Tr aver ser _new SEXP OnFile, SEXP OnDir, SEXP OnError)

{
RwxDi r Traver ser *ans = new RwxDir Traverser (OnFile, OnDir, OnError);
return( R_make_wx_Ref (ans, "RwxDirTraverser"));

}

wxDi r Traver seResul t
RwxDi r Tr aver ser:: OnFil e(const wxString &f il enane)

{
if('ROnFile m {
PROBLEM "no nmethod for OnFile in RwxDirTraverser"
ERROR;
}
SEXP e, r_ans;
wxDi r Traver seResul t ans;
PROTECT(e = al |l ocVect or (LANGSXP, 3));
SETCAR(e, R OnFile m;
SEXP This = R nake_wx_Ref (this, "RwDirTraverser");
SETCAR(CDR(e), This);
SETCAR( CDR(CDR(€)), wxStringToR(filenamne));
r_ans = Rf _eval (e, R _d obal Env);
ans = (wxDi rTraverseResult) | NTEGER(r _ans)[O0];
UNPROTECT( 1) ;
return(ans);
}




wxDi r Tr aver seResul t
RwxDi r Traver ser:: OnDi r(const wxString &fil enane)
{
if('RODir_m {
PROBLEM "no nmet hod for OnFile in RwDir Tr aver ser"
ERROR;

SEXP e, r_ans;
wxDi r Tr aver seResul t ans;

PROTECT(e = al |l ocVect or (LANGSXP, 3));

SETCAR(e, R OnDir_n;

SEXP This = R nake_wx_Ref (this, "RwDirTraverser");
SETCAR(CDR(€), This);

SETCAR( CDR(CDR(€)), wxStringToR(filenamne));

r_ans = Rf _eval (e, R _d obal Env);
ans = (wxDirTraverseResult) | NTEGER(r_ans)[0];
UNPROTECT( 1) ;

return(ans);

wxQpenEr ror Tr aver seResul t
RwxDi r Tr aver ser: : OnOpenError (const wxString& openerror nane)
{
if(!'R OnOpenError_m {
return(wxDi r Tr aver ser: : OnOpenEr r or (openerr or nane) ) ;
}

SEXP e, r_ans;
wxDi r Tr aver seResul t ans;

PROTECT(e = al |l ocVect or (LANGSXP, 3));

SETCAR(e, R OnCpenError_m;

SEXP This = R nake_wx_Ref (this, "RwDirTraverser");
SETCAR(CDR(€), This);

SETCAR( CDR(CDR(€)), wxStringToR(openerrornane));

r_ans = Rf _eval (e, R _d obal Env);
ans = (wxOpenErrorTraverseResult) | NTEGER(r _ans)[0];
UNPROTECT( 1) ;




return(ans);

#f O

extern "C'

SEXP

R RwxText DropTar get _Rset OnDr opText _mnet hod( SEXP r _target, SEXP fun)

{
RwxText DropTarget *target = (RwxTextDropTarget *) R get wxWdget Ref(r_target,
return(target->R set OnDropText net hod(fun));

}
#endi f

#i ncl ude <wx/ wx. h>
#i ncl ude <wx/dir. h>

#i ncl ude "RwxUtils. h"

extern "C'

SEXP

R wxDi r _new( SEXP r _dir)
{

wxString dir;
wxDi r *ans;

i f (GET_LENGTH(r dir)) {

dir = Rto wxString(r_dir);
ans = new wxDir(dir);

} else
ans = new wxDir();

return(R_make wx_Ref (ans, "wxDir"));

}

extern "C'
SEXP
R wxDir_Traverse(SEXP r_dir, SEXP r _traverser, SEXP r _fil espec, SEXP r_fl ags)
{
DECLARE RWK_REF(dir, wxDir);
wxDi r Traverser * traverser = (wxDirTraverser *) R get wxWdget Ref(r_traverser
wxString filespec = Rto wxString(r_filespec);
int flags = INTECER(r _flags)[0];

size_t ans = dir->Traverse(*traverser, filespec, flags);
return(Scal ar Real (ans)) ;







