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Mixed programming to Speed 
Up Computation
• R/C interface

• .C
• .Call

• R/Fortran interface
• .Fortran

• R/C++ interface
• Use Rcpp package



Use the .C interface

The C source file, test.c
• The return type must be “void”
• All function arguments are pointers

void timesTwo(int *n1, double *x){
    //multiply every elements in x by 2
    // the length of x is n
    int i, n;
    n = n1[0];
    for(i=0;i<n;i++){
    x[i] = x[i]*2;
    }
}



Compile the C file in the command line

> R CMD SHLIB test.c



In R, load the dynamic library by dyn.load() and call the C function by .C()

> n = 3
> x = c(2.5, 9.6, -29)
> 
> dyn.load("test.so")
> res = .C("timesTwo",n = as.integer(n),
+     x = as.double(x))
> res
$n
[1] 3

$x
[1]   5.0  19.2 -58.0



Use the .Fortran interface
Use the example of G. Kovacs, S. Zucker and T. Mazeh (2002), a box fitting 
algorithm in search for periodic transits



The Fortran code on Github
 



Download the Fortran code as file code.f

Compile in the command line
> R CMD SHLIB code.f

In R, read data and define all related variables, then load the dynamical library and
 call Fortran function by  .Fortran



Use Rcpp package

Sample C++ code, test.cpp

#include <Rcpp.h>
using namespace Rcpp;

// [[Rcpp::export]]
NumericVector timesTwo(NumericVector x) {
  int n = x.size();
  x = x * 2;
   return x;
}

• NumericVector behaves like the C++ standard container
• x.size()
• x.begin(), x.end()
• x[i], x(i)

• Directly compatible data type with R: NumericVector, NumericMatrix, 
 List, Function….



Directly compile the code and use it in R

> Rcpp::sourceCpp(“test2.cpp”)
> x = 1:10
> timesTwo(x)
 [1]  2  4  6  8 10 12 14 16 18 20
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