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We desribe how we extend R with an external C++ code library by using

the Rcpp package. Our working example uses the recent machine learning

library and application ‘Corels’ providing optimal yet easily interpretable

rule lists (Angelino et al., 2017) which we bring to R in the form of the

RcppCorels package (Eddelbuettel, 2019). We discuss each step in the

process, and derive a set of simple rules and recommendations which are

illustrated with the concrete example.

Introduction

The process of building a new package with Rcpp can range from

the very easy—a single simple C++ function—to the very complex.

If, and how, external resources are utilised makes a big difference

as this too can range from the very simple—making use of a header-

only library, or directly including a few C++ source files without

further dependencies—to the very complex.

Yet a lot of the important action happens in the middle ground.

Packages may bring their own source code, but also depend on

just one or two external libraries. This paper describes one such

approach in detail: how we turned the Corels application (An-

gelino et al., 2017; Laurus-Stone, 2019) (provided as a standalone

C++-based executable) into an R-callable package RcppCorels (Ed-

delbuettel, 2019) via Rcpp (Eddelbuettel et al., 2022; Eddelbuettel

and François, 2011).

The Thirteen Key Steps

Ensure Use of a Suitable license. Before embarking on such a jour-

ney, it is best to ensure that the licensing framework is suitable.

Many different open-source licenses exists, yet a few key ones

dominate and can generally be used with each other. There is how-

ever a fair amount of possible legalese involved, so it is useful to

check inter-license compatibility, as well as general usability of the

license in question. Several sites can help via license recommen-

dations, and checks for interoperability. One example is the site

at choosealicense.com (which is backed by GitHub) can help, as

can tldrlegal.com. License choice is a complex topic, and general

recommendations are difficult to make besides the key point of

sticking to already-established and known licenses.

Ensure the Software builds. In order to see how hard it may to

combine an external entity, either a program a library, with R, it

helps to ensure that the external entity actually still builds and

runs.

This may seem like a small and obvious steps, but experience

suggests that it worth asserting the ability to build with current

tools, and possibly also with more than one compiler or build-

system. Consideration to other platforms used by R also matter a

great deal as one of the strengths of the R package system is its

ability to cover the three key operating system families.

Ensure it still works. This may seem like a variation on the previous

point, but besides the ability to build we also need to ensure the

ability to run the software. If the external entity has tests and

demo, it is highly recommended to run them. If there are reference

results, we should ensure that they are still obtained, and also that

the run-time performance it still (at a minimum) reasonable.

Ensure it is compelling. This is of course a very basic litmus test:

is the new software relevant? Is is helpful? Would others benefit

from having it packaged and maintained?

Start an Rcpp package. The first step in getting a new package

combing R and C++ is often the creation of a new Rcpp pack-

age. There are several helper functions to choose from. A natural

first choice is Rcpp.package.skeleton() from the Rcpp pack-

age (Eddelbuettel et al., 2022). It can be improved by having the

optional helper package pkgKitten (Eddelbuettel, 2021) around

as its kitten() function smoothes some rougher edges left by

the underlying Base R function package.skeleton(). This step is

shown below in then appendix, and corresponds to the first commit,

followed by a first edit of file DESCRIPTION.

Any code added by the helper functions, often just a simple

helloWorld() variant, can be run to ensure that the package is

indeed functional. More importantly, at this stage, we can also

start building the package as a compressed tar archive and run the

R checker on it.

Integrate External Package. Given a basic package with C++ sup-

port, we can now turn to integrating the external package. This

complexity of this step can, as alluded to earlier, vary from very

easy to very complex. Simple cases include just dependending

on library headers which can either be copied to the package, or

be provided by another package such as BH (Eddelbuettel et al.,

2021). It may also be a dependency on a fairly standard library

available on most if not all systems. The graphics formats bmp,

jpeg or png may be example; text formats like JSON or XML are

another. One difficulty, though, may be that run-time support does

not always guarantee compile-time support. In these cases, a -dev

or -devel package may need to be installed.

In the concrete case of Corels, we

• copied all existing C++ source and header files over into the

src/ directory;

• renamed all header files from *.hh to *.h to comply with an

R preference;

• create a minimal src/Makevars file, initially with link instruc-

tions for GMP later relaxed to conditional use of GMP (see

below);

• moved main.cc to a subdirectory as we cannot build with

another main() function (and R will not include files from

subdirectories);

• added a minimal R-callable function along with a logger

instance.
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