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Chapter 1

Introduction

The tikzDevice package provides a graphics output device for R that records plots in a I TEX-friendly format. The
device transforms plotting commands issued by R functions into KTEX code blocks. When included in a paper typeset
by KTEX, these blocks are interpreted with the help of TikZ—a graphics package for TEX and friends written by Till
Tantau. By allowing IXTEX to handle typesetting of text in R plots along with the rest of the text in the paper the
full power of TEX is available to the R user. There are also no discontinuities in font selection and typesetting as
demonstrated by a comparison between Figure 1 and Figure 2.

pdf ('pdf-example.pdf', tikz('tikz-example.tex',

width = 3.25, height = 3.25) width = 3.25, height = 3.25)
plot(1, 1, main = 'Hello!") plot(1, 1, main = 'Hello \\Tex !")
dev.off() dev.off()
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Figure 1: Output from pdf() Figure 2: Output from tikz()

This document is divided into three parts. Part I describes the package functionality and provides example usage.
Besides the R environment, use of the TikZ device requires the user to have a working I¥TEX compiler along with an
installed version of the TikZ package—version 2.00 or greater. Part I of this documentation offers suggestions on
how to get these dependencies installed and working properly.

Part III is intended for those who are curious as to the details of how this package is implemented. This part
attempts to explain how the tikzDevice package does the things that it does and why it chooses to do them that
way. The authors have attempted to write this part of the documentation in a way that is accessible to users as well
as developers. This information is provided in the hope that the tikzDevice may serve as a case study for creating
new R graphics devices. This part of the documentation may also help those considering undertaking the transition
from casual package-building to full-on hacking of the R internals.
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Usage and Examples

Hello ETEX!

Linear model: R? = 0.9377
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Chapter 5

Obtaining a ETEX Distribution

This section offers pointers on how to obtain a KXTEX distribution if there is not one already installed on your system.
The distributions detailed in this section are favorites of the tikzDevice developers as they provide integrated
package managers which greatly simplify the process of installing additional KTEX packages. Currently this section is
not, and may never be, a troubleshooting guide for KTEX installation. For those unfortunate situations we refer the
user to the documentation of each distribution.

A BTEX distribution provides the packages and support programs required by the tikzDevice and the documents
that use its output. In addition to a TEX compiler, a few extension packages are required. Section 5.4 describes
how to obtain and install these packages.

Windows

Windows users will probably prefer the MiKTeX distribution available at http://www.miktex.org. An amazing feature
of the MiKTeX distribution is that it contains a package manager that will attempt to install missing packages
on-the-fly. Normally when IXTEX is compiling a document that tries to load a missing package it will wipe out with a
warning message. When the MiKTeX compilers are used compilation will be suspended while the new package is
downloaded.

UNIX /Linux

For users running a Linux or UNIX operating system, we recommend the TeX Live distribution which is available
at http://ww.tug.org/texlive/acquire.html. TeX Live is maintained by the TeX Users Group and a new version is
released every year. We recommend using TeX Live 2008 or higher as the timgr package manager was introduced in
the 2008 distribution. Using timgr greatly simplifies the adding and removing packages from the distribution. The
website offers an installation package, called install-tl.tar.gz or something similar, that contains a shell script that
can be used to install an up-to-date version of the TeX Live distribution. Note that the version of TeX Live provided
by many Linux package management systems sometimes lags behind the version provided directly by the TeX Users
Group.

Mac OS X

For users running Apple’s OS X, we recommend the Mac TeX package available at http://www.tug.org/mactex/. Mac
TeX is basically TeX Live packaged inside a convenient OS X installer along with a few add-on packages. One striking
difference between the Mac TeX and TeX Live installers is that the installer for Mac TeX includes the whole TeX
Live distribution in the initial download- for TeX Live 2013 this amounts to approximately 2.3 GB. This is quite a
large download that contains several packages that the average or even advanced user will never ever use. To conserve
time and space we recommend installing from the basic installer at http://ww.tug.org/mactex/morepackages.html and
using the tlmgr utility to add desired add-on packages.

Adam R. Maxwell has created a very nice graphical interface to tlmgr for OS X called the TeX Live Utility. It
may be obtained from http://code.google.com/p/mactingr/ and we highly recommend it.

Installing TikZ and Other Packages

Unsurprisingly, tikzDevice requires the TikZ package to be installed and available in order to function properly.
TikZ is an abstraction of a lower-level graphics language called PGF and both are distributed as the the pgf package.
Users who do no have a full TEX installation will also need to install a few more required packages:

pgf As mentioned, provides TikZ.

TikZDevice IXTEX Graphics for R
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preview Used to crop documents in order to produce standalone figures.

ms Martin Schroder’s LaTeX packages. everyshi.sty lets us run commands at every shipped page.
graphics ETEX’s general-purpose graphics inclusion functionality.

pdftex-def Device-specific colour and graphics definitions when running pdfTEX/pdfIATEX.
oberdiek infwarerr.sty provides info/error/warning messages

ec (Font metrics for) the default font, European Computer Modern.

xcolor Used by TikZ to specify colors.

fontspec Used by LuaTgX and XHTEX to select fonts.

xunicode Assists LuaTEX and XfTEX with UTF-8 characters.

Using a B TEX Package Manager

The easiest way to install INTEX packages is by using a distribution that includes a package manager such as MiKTeX
or TeX Live/Mac TeX. For Windows users, the MiKTeX package manager usually handles package installation
automagically during compilation of a document that is requesting a missing package. The MiKTeX package manager,
mpm, can also be run manually from the command prompt:

Using mpm to install packages

mpm --install packagename

For versions of TeX Live and Mac TeX dated 2008 or newer, the timgr package manager is used in an almost
identical manner:

Using tImgr to install packages

timgr install packagename

Manual Installation

Sometimes an automated package manager cannot be used. Common reasons may be that one is not available, as is
the case with the TeX Live 2007 distribution, or that when running the package manager you do not have write
access to the location where IMTEX packages are stored, as is the case with accounts on shared computers. If this is
the case, a manual install may be the best option for making a IATEX package available.

Generally, the best place to find WTEX packages is the Comprehensive TeX Archive Network, or CTAN located
at http://www.ctan.org. In the case of the PGF/TikZ package, the project homepage at http://ww.sourceforge.net/
projects/pgf is also a good place to obtain the package—especially if you would like to play with the bleeding-edge
development version.

Generally speaking, all WTEX packages are stored in a specially directory called a texmf folder. Most TEX
distributions allow for each user to have their own personal texnf folder somewhere in their home path. The most
usual locations, and here usual is an unfortunately loose term, are as follows:

For UNIX/Linux

~/texmf

For Mac OS X !

~/Library/texmf
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We will encourage you to develop
the three great virtues of a
programmer: laziness, impatience,
and hubris.

Programming Perl
~Larry Wall

Chapter 6

Introduction and Background

We learn best through working with examples. When it comes to programming languages this involves taking working
code that someone else has written, breaking it in as many places at it can possibly be broken, and then trying to
build something out of the wreckage. Open source software facilitates this process wonderfully by ensuring the source
code of a project is always available for inspection and experimentation. The tikzDevice its self was created by
disassembling and then rebuilding Valerio Aimale’s PicTEX device driver which is a part of the R core codebase.

This section is our attempt to help anyone who may be experimenting with our code, and by extension the
internals of the R graphics system. There may also be useful, or useless, tidbits concerning building R packages and
interacting with the core R language. The R language can be extended in so many interesting and useful ways and it
is our hope that the following documentation may provide a case study for anyone attempting such an extension.

We will make an attempt to assume no special expertise with any of the systems or programming languages
leveraged by this package and described by this documentation. Therefore, if you are an experienced developer and
find yourself thinking “My god, are they really about to launch into a description of how C header files work?”, please
feel free to skip ahead a few paragraphs. We received our formal introduction to computer programming in a college
engineering program—therefore our programming background is rooted in Fortran (or, if you prefer, fortran). We
are attempting to write the sort of documentation that we would have found invaluable at the start of this project

Therefore, this section is for all the budding developers like ourselves out there—people who have done some
programming and who are starting to take a close look at the nuts and bolts of the R programming environment. If
you feel like you are wandering through a vast forest getting smacked in the face by every branch then maybe this
section will help pull some of those branches out of the way...

...then again we have a lot of material to cover: R, C, KTEX, TikZ , typography and the details of computerized
font systems. Our grip may fail and send those branches flying back with increased velocity.

We wish you luck!

-The tikzDevice Team

Chapter 7

Anatomy of an R Graphics Device

The core of an R graphics device is a collection of functions, written in C, that perform various specialized tasks. A
description of some of these functions can be found in the R Internals manual while the main documentation is in the C
header file GraphicsDevice.h. For most R installations this header file can be found in the directory R_HOME/include/R_ext.
For copies of R distributed in source code form, GraphicsDevice.h is located inside R-version/src/include/R_ext. The
following is a description of the functions each graphics device is expected to provide:

Drawing Routines clip This function specifies a rectangular area to
be used a a clipping boundary for any device
circle This function is required to draw a circle cen- output that follows.

tered at a given location with a given radius.
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