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Abstract

This document describes how to use the deSolve package (Soetaert, Petzoldt, and
Setzer 2010a) to solve models that are written in FORTRAN or C.
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1. Introduction

deSolve (Soetaert et al. 2010a; Soetaert, Petzoldt, and Setzer 2010b), the successor of R
package odesolve (Setzer 2001) is a package to solve ordinary di erential equations (ODE),
di erential algebraic equations (DAE) and partial di erential equations (PDE). One of the
prominent features of deSolve is that it allows specifying the di erential equations either as:

« pure R code (R Development Core Team 2008),

« functions defined in lower-level languages such as FORTRAN, C, or C++, which are
compiled into a dynamically linked library (DLL) and loaded into R.

In what follows, these implementations will be referred to as R models and DLL models

respectively. Whereas R models are easy to implement, they allow simple interactive devel-
opment, produce highly readible code and access to Rs high-level procedures, DLL models
have the benefit of increased simulation speed. Depending on the problem, there may be a
gain of up to several orders of magnitude computing time when using compiled code.

Here are some rules of thumb when it is worthwhile or not to switch to DLL models:

« As long as one makes use only of Rs high-level commands, the time gain will be modest.
This was demonstrated in Soetaert et al. (2010a), where a formulation of two interacting
populations dispersing on a 1-dimensional or a 2-dimensional grid led to a time gain of
a factor two only when using DLL models.

= Generally, the more statements in the model, the higher will be the gain of using com-
piled code. Thus, in the same paper (Soetaert et al. 2010a), a very simple, 0-D, Lotka-
Volterrra type of model describing only 2 state variables was solved 50 times faster when
using compiled code.
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