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Topicsl

— how to pass a Rfunction to a C function and use it within the C function

e we are going to see:

o /
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Pass A R Function I|

e suppose we have a Rfunction t ar get Densi t y which takes and returns a
numeri c valuee.g.
targetDensity <- function(x) { dnorm(x, nean = 100, sd = 10, log =T1) }

e to be able to use this R function from within your Ccode you need to do the
following in R
— create a temporary environment
— attach the function to the temporary environment

— passto. Cal | or. Ext ernal both the function and the environment

/
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Pass A R Function III

e here is how you do it:
doStuf f <-

function (nlters, tinelnSecs, propBurnln, targetDensity)

# check the function

checkval <- 1.0

val <- targetDensity(checkVal)

if(!'is.nuneric(val) || length(val) !'= 1)
stop("Need a nuneric result")

tnmp. env <- new. env( )

environnent (target Density) <- tnp.env

args <- list("n_iters" = as.integer(nlters),
“"time_in_secs" = as.nuneric(tinelnSecs),
“prop_burn_in" as. nuneri c(propBurnln),
“"target density" = targetDensity,
“env" = tnp.env)

.Call ("do_stuff2",

ar gs)

~
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. Use A RFunction In C II A

e extract the function and the environment from the argument list (called
| i st below):

SEXP target _density, env;
target _density = getListEl enent(list, "target _density");
env = getListEl enent(list, "env");
If ('isFunction(target _density))
error("’ targetDensity’ should be a function");
i f (!'isEnvironnment(env))
error("’env’ should be an environnment");

e declare and allocate a R function call variable and an function “argument”
variable:
SEXP R fcall, xx;
PROTECT(R fcall = lang2(target _density, R N | Value));
++nPr ot ect ed;

PROTECT(xx = all ocVector (REALSXP, 1));
++nPr ot ect ed,;

e note the | ang2 function creates a “cons-cell” or a “dotted-pair” of two

\\ SEXPs: (functionName . argument), initialize argument to R_Ni | Val ue /
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Use A RFunction In C II|

e suppose our goal is:

/* Lets say in our Monte Carlo iterations we want to do the
* one of sinplest thing in the world: create an vector of

~

* n_iters many Nornmal (0, 1) random nunbers and return it. W
* also return the correspondi ng target _density val ues
* eval uated at those generated sanpl es.
*/

e toward this goal, say we have allocated two vectors like so:
SEXP sanpl esVec, densityVec;
PROTECT( sanpl esVec = al | ocVect or (REALSXP, n_iters));
++nPr ot ect ed,;
PROTECT(densityVec = al |l ocVector ( REALSXP, n_iters));
++nPr ot ect ed;
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Use A RFunction In C IIII

e now we do our work as follows:
CGet RNGst at e() ;

for (ii =0; ii <n_iters; ++ii) {
tnmp = rnorn(0, 1.0);
REAL( sanpl esVec)[ii] = tnp;

REAL(xx)[ 0] = tnp;
SETCADR(R fcal |, xx);
REAL(densityVec)[ii]

REAL(eval (R fcall, env))[O0];

}
Put RNGst at e() ;

e note R fcall isa “cons-cell” or a “dotted-pair” and we are setting the cdr
of it as the function argument

e note the usage of the eval function, it takes a function call object and an
environment as arguments

/
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Use A RFunction In C IVI

e now we return the two vectors sanpl esVec and densi t yVec packed in a
list:
SEXP nanes, sanpl esVec, densityVec, retlList;
PROTECT( nanmes = al | ocVect or (STRSXP, 2));
++nPr ot ect ed;

SET _STRI NG ELT(nanes, 0, nkChar("sanples"));
SET_STRI NG ELT(nanes, 1, nkChar("log_target_density"));

PROTECT(retList = allocVector(VECSXP, 2));
++nPr ot ect ed,;

SET VECTOR ELT(retlList, 0, sanplesVec);
SET_VECTOR ELT(retlList, 1, densityVec);

setAttrib(retList, R NanmesSynbol, nanes);

UNPROTECT( nPr ot ect ed) ;
return retlList;

~
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Pass A R Function I|

e what do you do if your function takes more than one argument?

o for the time being the only solution I know of is to pack all the arguments in
a list and pass the list

e suppose we have the following R function:

### | i st f Args should be "list(x, y)"
proposal <-
function(listCf Args)

{
dnorm(listOFArgs[[1]], nmean = listOFArgs[[2]], sd = 2.4, log = T)

}

e note two of this function’s “potential” arguments have been packed into a
list

o /
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Pass A R Function III

e lets look at the Rside first:

doStuff <-
function (nlters, tinelnSecs, propBurnln, proposal Density)

# check the function

checkVval <- list(0.0, 0.0)

val <- proposal Density(checkVal)

if(!'is.nuneric(val) || length(val) !'= 1)
stop("Need a nuneric result")

tnp.env <- new. env( )
envi ronment ( proposal Density) <- tnp.env

~

args <- list("n_iters" = as.integer(nlters),
“"time_in_secs" = as.nuneric(tinelnSecs),
“prop_burn_in" = as.nuneric(propBurnln),
“proposal density" = proposal Density,
"env" = tnp.env)

.Call ("do_stuff",

ar gs)
\__ %
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Use A RFunction In C II

e as before process the function passed and the environment:

SEXP proposal _density, env;
proposal density = getListEl ement(list, "proposal _density");
env = getListEl enent(list, "env");
if (!isFunction(proposal density))
error ("’ proposal Density’ should be a function");
i f (!isEnvironnment(env))
error("’env’ should be an environnment");

\_ /
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Use A RFunction In C III

e now declare and allocate a R function call variable and an function

“argument” list variable:

SEXP R fcall, xx, vyy, II;

PROTECT(R fcall = |l ang2(proposal density, R NilValue));
++nPr ot ect ed;

PROTECT(xx = all ocVector (REALSXP, 1));
++nPr ot ect ed;

PROTECT(yy = all ocVector ( REALSXP, 1));
++nPr ot ect ed;

PROTECT(Il = all ocVector (VECSXP, 2));
++nPr ot ect ed,;

SET _VECTOR ELT(IIl, 0, xx);

SET_VECTOR ELT(II, 1, vyy);

~
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Use A RFunction In C IIII

e suppose our goal is:

/* Lets say in our Monte Carlo iterations we want to do the
* one of sinplest thing in the world: create an vector of

~

* n_iters many Normal (0, 1) random nunbers and return it. W
* also return the correspondi ng proposal density val ues
* eval uated at the consecutive pairs of those generated
* sanpl es.
*/
e for this, say we have allocated two vectors like so:
SEXP sanpl esVec, densityVec;
PROTECT( sanpl esVec = al | ocVect or (REALSXP, n_iters));
++nPr ot ect ed,;
PROTECT(densityVec = all ocVect or (REALSXP, n_iters - 1));
++nPr ot ect ed,;
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Use A RFunction In C IVI

e now we do our work as follows:
Get RNGst at e() ;
for (i1 =0; 1i <n_.iters; ++ii) {
REAL( sanpl esVec)[ii] = rnorm( 0, 1.0);

}
Put RNGst at e() ;
for (ii =0; ii <n_iters - 1; ++ii) {
REAL(xx)[ 0] = REAL(sanpl esVec)[ii];
REAL(yy)[ 0] = REAL(sanplesVec)[ii + 1];
SETCADR(R fcall, I1);
REAL(densityVec)[ii] = REAL(eval (R fcall, env))[O0];
}

\_ /
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Use A R Function In CVI

e as before, we return the two vectors sanpl esVec and densi t yVec packed

in a list:
SEXP nanes, sanpl esVec, densityVec, retlList;
PROTECT( nanmes = al | ocVect or (STRSXP, 2));

++nPr ot ect ed;
SET_STRI NG ELT(nanes, 0, nkChar("sanples"));

SET _STRI NG ELT(nanes, 1, nkChar ("l og_proposal density"));

PROTECT(retList = all ocVector(VECSXP, 2));
++nPr ot ect ed,;

SET VECTOR ELT(retlList, 0, sanplesVec);
SET_VECTOR ELT(retlList, 1, densityVec);

set Attrib(retList, R NanesSynbol, nanes);

UNPROTECT( nPr ot ect ed) ;
return retlList;

}

~
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Code FiIesI

prog9. c
prog9. R
proglO0. c
progl0. R

o /
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