This tutorial is based on the handout | got fromT™ywhen | took this course,
the two articles by Dr. RossiMaking R Packages Under Windotand “Adding C
functions to R. OS used in this tutorial is Windows Vista, wargiunder Windows
XP is similar, | will be happy to help if you hatr@uble using XP.

. Software:

Main components you will need (for this tutorial):
Rtools
http://www.murdoch-sutherland.com/Rtools/

Optional components you might want to use:
gvim(vim)
http://www.vim.org/download.php#pc
fpTeX
http://www.ctan.org/tex-archive/obsolete/systemsB&ifptex/0.7/
Inno setup installer
http://www.innosetup.com
Microsoft Html help compiler
http://msdn.microsoft.com/en-us/library/ms66998pxas
Microsoft html compiler, Inno setup installer, fpTare only needed if you are
building an R package and want to upload it to CR@dinprehensive R Archive
Network)

Installation:

In order to use the above programs convenientheuodmmand prompt, we need to
edit the system path. Fortunately, Rtools handilesystem path itself. The actual
path differs between machines. An example(my coerput



Sefup - Rtools =L

System Path
Edit the PATH (leaving Rtoolsbin first).

c\Rtools“bin;

c\Rtools ped“hin;

¢ \Rtools " MinGWWbin;

C:\Program Files (cB6)\Vim wim 724,

C:\Program Files (B6)\R%R-2.8.1%bin";

C:\watcom-1.3%binnt ;

C:watcom-1. 3 binw;

“SystemRoot % \system 32;

“SystemRoot %;

T SystemRoot %\ System 32\ Whem;

C:Program Files &x86)\CyberLink\Power2Go;

C:“Program Files (x86)"\A Tl Technologies AT ACENCore-Static;
C:\Program Files («86)\Microsoft SQL Server\ 30" Tools binn®;
C:MProgram Files (x86)43uick Time QT System®

[ <Back | Ned> | | Cancel

Example path(my computer)

Before installation:

C:\Program Files (x86)\Vim\vim72\;C:\Program Files
(x86)\R\R-2.8.1\bin\;C:\watcom-1.3\binnt;C:\watcdirB\binw;%SystemRoot%\syste
m32;%SystemRo00t%;%SystemRo00t%\System32\Wbem;C\@mo&iles
(x86)\CyberLink\Power2Go;C:\Program Files (x86)\ATI
Technologies\ATI.ACE\Core-Static;C:\Program File8&)\Microsoft SQL
Server\90\Tools\binn\;C:\Program Files (x86)\Quitk&\QTSystem\

After installation:

c:\Rtools\bin;c:\Rtools\perl\bin;c:\Rtools\MinGWKC:\Program Files
(x86)\Vim\vim72\C:\Program Files
(x86)\R\R-2.8.1\bin\;C:\watcom-1.3\binnt;C:\watcdirB\binw;%SystemRoot%\syste
m32;%SystemRo00t%;%SystemRo00t%\System32\Wbem;C\@mo&iles
(x86)\CyberLink\Power2Go;C:\Program Files (x86)\ATI
Technologies\ATI.ACE\Core-Static;C:\Program File8&)\Microsoft SQL
Server\90\Tools\binn\;C:\Program Files (x86)\Quitk&\QTSystem\

Note the highlighted path is the path for gvimtscan be used easily.
You may use the Windows notepad simply by typirgepad” under command

prompt. If you want to use gvim as your defaultedi

After installing gvim, go to Control Panel -> Systand click on Change settings



OOthﬂ (Eontrol Panel » System

Tasks
¥ Device Manager

B T ——
~ | ¥3 || Search P
Q-

View basic information about your computer

. Windows edition
¥ Remote settings
Windows Vista™ Home Premium

G‘ 5 protection . . . .
Copyright @ 2007 Microsoft Corporation. All rights reserved,
sEmsHingy Service Pack 1
Upgrade Windows Vista
System
Manufacturer: Hewlett-Packard -
Model: HP Pavilion £:2500 Notebaok PC é ®
Rating: medows Experience Index [ﬁ]
Processon: AMD Turion(tm) X2 Ultra Dual-Core Mobile ZM-80 210 GHz .
Memory (RAM): 400 GB iy e
System type: 64-bit Operating System

Tablet PC functionality: Available

Computer name, domain, and workgroup settings

Computer name: test-PC @Change settings

Full computer name: test-PC

Authorizing window will pop out, click on continue.

Szztem Properties . T u

| Computer Name I Hardwa‘e@ysta‘n Pratection I Flarnotel

You must be logged on as an Administrator to make most of these changes.

Performance

Visual effects, processor scheduling, memary usage, and virtual memony

User Profiles
Deskiop settings related to your logon

Startup and Recovery
System startup, system failure, and debugging information

Go to “Advanced” tab, click “Environment Variables”



Environment Variables

OnlineServices

Online Services (W

Windows_NT

c:\Rtools\bin;c: \Rtoolsperl\bingc: \Rioal. ..
JCOM; EXE; BAT;.CMD; . VBS;.VBE; . 15;....

||
E = o =

Iser variables for test

Variable Value

TEMP %% JSERPROFILE%:\AppDatalLacal{Temp

TMP %l JSERPROFILE%:\AppDatalLacal{Temp

New.. || Edit.. || Delete

System variables

Variable Value -

-

| mNew.. |[ Edit. [ Delete |
[ Ok J [ Cancel ]
[——— ———— !
o marm e 2 4 ]
Variable name: Path

Variable value:

ogram Files (x858) \QuidkTime\QTSystem

[

Ok J[ Cancel ]

In system variables, scroll until you see “Patlelest it and click “Edit..”. This
allows you to edit the environment path. Simply &ulelline

\C:\Program Files (x86)\Vim\vim72\l;

to the existing path. Do this very carefully beaaiisnight mess up your system
setup if you made a mistake.

To check whether the path is setup correctly, kirtype “path” under Windows

command prompt



EX Command Prompt

Microsoft Windows [Ue on 6.8.68811
[Copyright (c)> 2886 Microsoft Corporation. All wights rveserved.

C:\lsersstestied. .
Nlsersied..

IGC:%>gvim hello.c

[C:“>notepad hello.c

IC:~>path

PATH=C: “Program Files (x86>~TeRLive“bin“win32;CG:“Program Files {(x86>Wim“wim72%;
tools“bin;c:“\Rtoolssperlsbin;c: \Rtools \HinGWbi SProgram Files (862 SR5\R-
1~bin~;C:wwatcom—1.3%binnt ;C: “watcon—1 .3 binw; indouwsssystem32;C:Windows

sC:sWindows~System32 \Whemn;C:\Program Files <x86)“CyberLink-Power2Go;C:“Program F|

iles <xB6>ATI Technologies“ATI.ACE“Core—Static;C:“Program Files (xB6>“Microsoft

SQL Server ?@xIJools“binn™;C:“Program Files (x862>QuickTime QISystem*

IC: N>

Or invoke those programs. For example,
EX Command Prompt (=™ x™]

S9L Server gB8-Tools bhinn~;C:\Program Files (xB6>~QuickTime QISystem™

C:“>gcc ——help
: gcec [options] file...

—pass—exit—codes Exit with highest error code from a phase

—help Display this information

——target—help Display target specific command line options

{Use '—v —help’ to display command line options of sub-processes>

—dumpspecs Display all of the built in spec strings

—dumpversion Display the version of the compiler

—dumpmachine Display the compiler’s target processopr
—print—search-dirs Display the directories in the compiler’s search path

—print—libgcc—file—name Display the name of the compiler’'s companion library
—print—file-name={1ibh> Display the full path to library {1ibh>
—print-prog—name=<prog> Display the full path to compiler component <prog>
—print-multi-directory Display the voot directory for versions of libgece
—print-multi-1lib Display the mapping between command line options and
multiple library search directories
—print—-multi-os—directory Display the relative path to 0% libraries
—Wa.<{options> Pa. comma—separated <options> on to the assembler
—Wp.<options> Pass comma—separated <options> on to the preprocessor|

—1,<options> Pass comma—separated <options> on to the linker

Similarly, if you want to use other programs mené&d above, add
corresponding path such\as C:\Program Files (x8&)\ive;

The installation of fpTeX is a little bit more cotigated and | have not installed
Inno nor html help compiler. So we will not talkali them today.

. Coding C

C source file is simply text file with .c extensj@n example of open a new c source
file with text editor under Windows command promatuld be



Gvim and notepad both work. A simple example shgwiaw to build standalone C
program would be, open a new file using the comnabale then enter the following
code,

#include<stdio.h>

int main()

{
printf("Hello, world \n");

return;

A slightly more complicated example:

#include<stdio.h>
void phello()

{
printf("Hello, world \n");

int main()

{
phello();

return;



To compile the above code, save it then use therand

lgce hello.c —o hello.eke
hello.c specifies the file to be compiled, “-o0 loedixe” specifies that the compiled
executable will be named hello.exe. Other compibpgons may be obtained by

gec —help

The output of the above program would be

Printing the phrase “Hello, world”

To interface C with R, we first need to build &fthat may be loaded by R. The
steps are similar. First we code a file with tedite just like what we did in the
previous example. The code structure differs dyginobm a standalone C program,
we will talk about the difference later when wekad the examples.

After finishing the code that does the desired taskwill need to compile it into
a file that R understands, just like we need tomiterthe standalone program into an
executable. The command does this is

IRcmd SHLIB filenamelc
tells the program to compile the source ciode a .DLL file that maybe be
loaded by R. Other Remd options maybe be founchbgrimg/ Remd —hejp

At last, we need to load the .DLL file in R by mgithe command

dyn.load(filename.dl|)
in R. After loading the .DLL file, we may invokedaHunctions defined in it by using
R function .C() or .Call(). .C() can only take “Beisdata types such as integer,
double etc, and does not return anything. The petens of .C() must be pointers and
all changes made by it are reflected directly tigfopointers. On the other
hand, .Call() accept R structure as input and eaurm R structure as well. We will
only talk about .C() today. Further details abtwatse functions may be found in R by
entering help(.C).

Some other useful commands in R:
getLoadedDLLs() shows all the .DLL files that avaded.

\dyn.unload(filename.d|l) unloads the .DLL file.




lll. Examples

We will look at two examples. The first example wagd by the previous TA of
this course. It calls a C function that does matmixtiplication.

C code:

Note the difference between this file and the sdéomte program we saw earlier.
There is no “main()” in this file because we aréyaoding a function that maybe

be called by other procedures.
To compile the C source code,

R code used to illustrate the C function:



Output:

The second example was given by Dr. Rossi in lisl@about calling C function
in R. It makes one draw of Chi-square(n)
C code:

Note the difference between this file and the presiexample. There are



#include’s in this file. That is because we areoking functions defined in
these .h files, while in the previous example wearly evaluating expressions.
To compile it,

R code used to illustrate the C function

Output:

You can get more information at Dr. Rossi’s webpage
http://faculty.chicagobooth.edu/peter.rossi/teagl8ii904/



