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o Professor, Institute of Applied Statistics and Computing,
University of Natural Ressources and Life Sciences, Vienna,
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Dr. Friedrich Leisch?| &%=

Introduction
o @ R project for statistical computing member of core development
SRt team since 1997, editor of R News 2001-2003, secretary general
ety of the R Foundation since 2002.
Programming . « L. .
S o Omega project for statistical computing: member of core
oo development team since 1999.
Formula
o @ Bioconductor project for statistical software in bioinformatics:
e member of core development team since 2001.
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Friedrich Leisch
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Knowledge

Friedrich
e Dear Korean R Users (1/3)

Hee Lee
It is my pleasure to send my warmest regards and best
wishes to you. It is exciting to hear that approximately 200

Introduction

Analytic

Solution useRs will come together to hear and give talks about R in
Objective Korea.

Oriented

Programming

S When [ joined the R project in 1996 by sending first bug
o reports to Ross and Robert, | guess about 200 people in the
feinie world may have known about R, and only a handful was
developing it. Now - 15 years later - there are fantastic
events like the one you are attending all around the globe. A
really amazing development.

Packaging

References
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Friedrich Dear Korean R Users (2/3)
Leisch, Chel

- One key component of the success story behind R has
been the package system which was developed by Kurt

Introduction

G Hornik and myself. Together we also started the

Objective Comprehensive R Archive Network CRAN in 1997 and
i maintain it until now. The package system allows individuals
$3 System outside of the R Core Team to easily contribute to the R
Inesfacing project, it is the most fundamental infrastructure for the R
o community. Without it, R would not be what it is today. We
o started with a few dozen packages, as | write these lines

there are 3363 on CRAN, several hundred on Bioconductor
and who knows how many in private repositories.
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Message from Dr. Friedrich Leisch
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Friedrich
Leisch, Chel
Hee Lee

Dear Korean R Users (3/3)

| am honored that Chel Hee Lee has translated my
Introduction . . .
: d_ E tutorial on Creating R packages, which | wrote for the
Analytic .
Solution Compstat conference 2008 in Porto, to Korean.

Objective
Oriented

S I hope you will find the material useful. R is an open
o source project, it lives and takes its spirit from free
Interfacing contributions by volunteers.

Formula

ettt | wish you all a very productive and happy conference!
References

Best regards,
Fritz Leisch
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Hee Lee
- S M| THEtE St YEu g
ntroduction
Anolyic et ZF2 OHME S5tof Atelo| W2hs X7 &7
St g5,

)jective _ _ =,
- =X E Sttt AFZEn Y EQUEE 7|105t= &3

S3 System

o AF XS &ZE0lA,

Packaging o XM SHZEES| 70| 2ot 22 (SHX YHE),

_— o =Z|H SHAHE I=5tXt 5l 42 (HE U 24 EFE),
o HE|St ALEX} SHHE JHYSI At Sh= B2 (GUI 7HE), S8
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i 7| K| A|AEI(Packaging System)

Must-Know
Things In GNU
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Knowledge

Friedrich Xl I'g_ gl :—_TLEA-I Ol J-I-H9|x| AlAEE"
Leisch, Chel
Hee Lee

“As an article distributes scientific ideas to others, a
Introduction package distributes statistical methodology to others”
Analytic (Leisch, 2009, p. 1).

Solution

Objective
Oriented
Programming

B X R-projectl| ZAMA QA &= SlLI (R Development Core

S3 System
, Team, 2010a)
Interfacing
Formula
=
Packaging C =
References [+ rﬂalal_l' %XIE# Elcl -EI‘E_',
o SRE fItt ZHHEE 2E NS,
o 22Xl 0Z22| 22
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GNU Philosophy

Must-Know
Things In GNU
R
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Knowledge
lfriedrich
Gl Wriez2 nAazeo BEe..
Introduction [+ E!‘]}” AOH7_||‘6|-E Xl'ﬁéal_-l E._I'%‘xﬂ:o'—,
Sotution o WHE HBMME 75 U 20k 242 BAQIXY &,
sy o CIRkSH Ro|x A|Zto| B,
Programmin, = = _ —
S o ZYS ALRXI0] I3t S2ts ASHM R 215 stol-HaE]
Interfacing AI&Eﬂ‘“ 7H I:él-v
Formula [+ ;gg’ # %%E xlk—lo‘" EH%I_I‘ EE}EEA-I_O_' XlA_lgl nglAl_"

Packaging
References Note:
$ixi 2a2lo|S& E20| 0| L3t 0|&5|ate] Mzt
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Introduction
Analytic
Solution
Ob'jective & %EHQ E-”OIE-I% §|I-OI_3|-—|—X|- OI'AIE _E%% |%|.01 LeISCh
[ (2009) 7t M S5t= GIMIE ZHALS.
S3 System
o EHNEl B0 Sfactojas Fel,
eferences
o ARER ZY Yol H +TYE ftt ZEF J|s FIh
o =2 A5t
o M| ZtEl mi7|X| dX|, HIAE, 2|10 B =Z
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g01 F&|

o Package:

o Library:

o Repository:

mj7|x| & cf

MX|E w7|X|E Z&lst= ClAE2|

= =

R BASE A|AHI LS| ZE, H|0|&, J2[10 FAMoi| i
=, 0 =2 (Add-on) A|AH.

St
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Leisch, Chel Qo Source:

Hee Lee _

Z22HMIF e & UEE YE 4N Z=

Introduction .
Analytic ° Blnary _
S HAFEIF QMY = UES HOUE 2AFE (YA
Orented L2t CHE = AS)

Programming

S3 System o Base packages:
R Development Core Team O A{ 22| L H{Z5H= R A|AE| 0|
Formula SHAI =l _ :9_| PN QI-X."

= —= (=R=]

Packaging
o Recommended packages:

R Development Core Team Of|A] HFEA|
HIO| A A|AHI MX[0f SEtE= AAT

References
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A
aT o

linmodEst <- function(x, y){
. # compute QR-decomposition of x
Introduction

gx <- qr(x);

Analytic
Salution # compute (x’x)°(-1) x’y

Objective coef <- solve.qr(gx, y);
Oriented
Programmin,
d = # degrees of freedom and standard deviation of residuals

S3 System df <- nrow(x)-ncol(x);
e sigma2 <- sum((y - x }*} coef)"2)/df;
Formula
Packaging # compute sigma"2 * (x’x)°-1
vcov <- sigma2 * chol2inv(qx$qr);
colnames (vcov) <- rownames(vcov) <- colnames(x);
1list( coefficients = coef, vcov = vcov,
sigma = sqrt(sigma2), df = df);

References
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linmodEst() - AI2 XA

R> data(cats, package="MASS
R> with(cats,
+ linmodEst (cbind (1, Bwt), Hut));

Vg

$coefficients
[1] -0.3566624 4.0340627

$vcov

[,1]

[,2]

[1,]1 0.4792475 -0.17058197
[2,] -0.1705820 0.06263081

$sigma
[1] 1.452373

$af
[1] 142

Im() At

R> 1Iml <- 1m(Hwt Bwt, data=cats);
R> Imi

Call:
Im(formula = Hwt ~ Bwt, data = cats)

Coefficients:
(Intercept) But
-0.3567 4.0341
R> vcov(1mi1)

(Intercept) But
(Intercept) 0.4792475 -0.17058197
Bwt -0.1705820 0.06263081
>

] R Korea

«O» «Fr o«

it
-
a
it
v
Y

DA



Must-Know
Things In GNU
R

for Sharing
Knowledge

Friedrich
Leisch, Chel
Hee Lee

Introduction

Analytic
Solution

Objective
Oriented
Programming

S3 System

Interfacing
Formula

Packaging

References




@ Objective Oriented Programming
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Friedrich

Leisch, Chel

Hee Lee ilxlot .I.LE:EHE”
Introduction ) EEH&(CIaSS):
Sotion Z2EERRS| Fo
Obective o Z4X|(Object):
BEfIAl BRHARRE WHE 2T
S3 System
Interty'a::ing O ulll_ﬁE(MethOd).
Zoizl A E B8I0I SN HAS FUHEE He|
— o LLE: C+t B2 Javal} 22 2% 00PSHE AFRO| T

xto|7t U=
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L o Mul= 3"-.—(Gener|c function):
Sottion MA7F 7HE £ Q= Ciekst Z29| A S| EH6|'0:|
o siLiol B3 of2h 2f A o A=E Helsf 22
Programming =l %I‘i'"
Sk yzten ) X-"l_-”EIol-AOI EIF; —AI—%HEE $ 9\1'— |:|-||AI: ElAuHxl
Formula (method dispatch) 2 X|A|5t= &9 Xo|E
Packaging 7_|Hx‘”A| ﬁIEZ-I! o | E_l-_' I°=II'
_— o S3 (), S4 (MEH), R5 (F|alHH).
l RKOrea «O>» «Fr «Z» «E>» = QR



Must-Know
Things In GNU
R

EOSorine |O|E{ EFR! - Integer
Knowledge

B R> x <- rep(0:1, c(10, 20))
Leisch, Chel R> x

Hee Lee

[11000000000011111111111...

Introduction
- R> class(x)
Analytic

Solution [1] "integer"
Objective

Oriented
Programming

R> summary (x)

Min. 1st Qu. Median Mean 3rd Qu. Max.
S3 System 0.0000 0.0000 1.0000 0.6667 1.0000 1.0000

Interfacing
Formula

H|0|E{ EIQ! - Factor

References R> y <- as.factor(x)
R> class(y)

Packaging

[1] "factor"
R> summary (y)

0 1
10 20
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R Al AR 75

Step 1. UseMethod()

o4 Folst.

linmod <- function(x, ...){
UseMethod ("1inmod") ;
}

linmod.default <- function(x, y, ...) {
x <- as.matrix(x);
y <- as.numeric(y);

est <- linmodEst(x, y);
est$fitted.values <- as.vector(x %*} est$coefficients);
est$residuals <- y - est$fitted.values;

est$call <- match.call();

class(est) <- "linmod";
est;

] R Korea oo
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Must-Know
Things In GNU
R

Step 2. SHAZEE MME Aol HAE S}

for Sharing
Knowled;
T print.linmod <- function(x, ...){
lfriedrich cat("Call:\n");
LTz:]E:d print (x$call) ;
cat ("\nCoefficients:\n");
Introduction print (x$coefficients);
Analy'tic }
S LE: HAE FI7A| UO|2F2! (naming convention) — HAE.Z2{jA

Objective
Oriented
Programming

EHHAE FI1 2 Zat

S3 System
g:ﬂﬁﬁmg R> x <- cbind(Const=1, Bwt=cats$Bwt);
R> y <- cats$Hw;

R> mod1 <- linmod(x, y);

References R> mod1;

Packaging
Call:

linmod.default(x = x, y = y)
Coefficients:

Const Bwt
-0.3566624 4.0340627
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Must-Know
Things In GNU
R

for Sharing
Knowledge =
" Step 2-1. I} HAE A9
Friedrich
Le:::'l_g:e' summary.linmod <- function(object, ...){
se <- sqrt(diag(object$vcov));
Introduction tval <- coef(object) / se;
c TAB <- cbind(Estimate = coef(object), StdErr = se, t.value = tval,
g:laulty.:ﬁ p.value = 2+#pt(-abs(tval), df=object$df));
res <- list(call=object$call, coefficients=TAB);
Objective class(res) <- "summary.linmod";
Oriented
Programming res;
S3 System
Interfacing
Formula e
Step 2-2. £} HAE HQ|
Packaging
rint.summary.linmod <- function(x, ...){
References 2 . (}":Call . \n ");
print (x$call);
cat("\n");

printCoefmat (x$coefficients, P.value=TRUE, has.Pvalue=TRUE);

] R Korea oo
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Zi=

R> summary (mod1)

Introduction

Analytic Call:

Solution linmod.default(x = x, y = y)

Objective

Oriented Estimate StdErr t.value p.value
Programming Const -0.35666 0.69228 -0.5152 0.6072

S3 System But 4.03406 0.25026 16.1194  <2e-16 **x*

Interfacing

B Signif. codes:

0 **x* 0.001 *x 0.01 * 0.05 . 0.1 1
Packaging
References R> coef (summary (mod1)) [,4]

Const But
6.072131e-01 6.969045e-34
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Must-Know

Thil In GNU =
Step 3. REIA Q27|55 F7

for Sharing
Knowledge linmod.formula <- function(formula, data=list(), ...) {
B ich mf <- model.frame(formula=formula, data=data);
Leisch, Chel x <- model.matrix(attr(mf, "terms"), data=mf);
Hee Lee y <- model.response (nf) ;
futiodiction est <- linmod.default(x, y, ...);
Analytic est$call <- match.call();
Solution est$formula <- formula;
Objective est;
Oriented }
Programming
S3 System
Interfacing
Formula
5 R> summary (1inmod (Hwt "Bwt*Sex, data=cats))
Packaging Call:
References linmod.formula(formula = Hwt ~ Bwt * Sex, data = cats)
Estimate  StdErr t.value p.value
(Intercept) 2.98131 1.84284 1.6178 0.1079605
Bwt 2.63641 0.77590 3.3979 0.0008846 ***
SexM -4.16540 2.06176 -2.0203 0.0452578 *
Bwt :SexM 1.67626 0.83733 2.0019 0.0472246 *
Signif. codes: 0 *** 0.001 ** 0.01 * 0.05 . 0.1 1

l 1\ AaAviva «O> «Fr o« Qe
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Must-Know
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Knowledge [[I_ El_sl_ 7 I
Friedrich _ _
L o B0l tmp ahs Al Bof A
o o linmod.RO|2H= AHER It 2 tmpLH{ ol 4
A o 2[0f|A ZM 5t 2= &t E(linmodEst, , linmod, linmod.default,
o print.linmod, summary.linmod, print.summary.linmod,
jective . . =
Orertad linmod.formula)& linmod.RO{| 7|E & X ZL
rogramming
53 System o R 2 A5t tmpE AUC|IHEZ|Z X|FH
o T{7|X| A2 2|5 package.skeleton()&l% ALS

R> package.skeleton(name="1linmod", code_files="linmod.R")
Creating directories ...
References Creating DESCRIPTION ...

Creating Read-and-delete-me ...

Copying code files ...

Making help files ...

Done.

Further steps are described in ’./linmod/Read-and-delete-me’.

Packaging
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Hee Lee

o tmp C|HE2| =QIGHE T
Introduction chel@gnustats:~$ 1s -R ~/Desktop/tmp/

Analytic /home/chel/Desktop/tmp/:
Solution linmod linmod.R

Objective

Oriented /home/chel/Desktop/tmp/linmod:

RIcgiamming DESCRIPTION man R Read-and-delete-me

S3 System

Interfacing /home/chel/Desktop/tmp/linmod/man:

Formula linmod.default.Rd Ilinmod-package.Rd print.summary.linmod.Rd
) linmodEst.Rd predict.linmod.Rd summary.linmod.Rd
Packaging linmod.formula.Rd print.linmod.Rd
References

/home/chel/Desktop/tmp/linmod/R:
linmod.R

chel@gnustats:~§
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7| x| 2E=7]

o DESCRIPTIONZIIY EOISHE 7|
chel@gnustats: ~$ cat ~/Desktop/tmp/linmod/DESCRIPTION
Package: linmod
Type: Package
Title: What the package does (short line)
Version: 1.0
Date: 2011-09-22
Author: Who wrote it
Maintainer: Who to complain to <yourfault@somewhere.net>
Description: More about what it does (maybe more than one line)
License: What license is it under?
LazyLoad: yes
chel@gnustats:~$
O DESCRIPTION mtal 2 cfjd| 2| S A0 A 7L et AEE il &4l
(Debian-control-file format)2 tSL|C}.

o m7|xjof S AtEE 2iah|ct
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] R Korea oo

o man C|E EZ|
o mT0| .Rd2
ofol gt

chel@gnustats:~$ head -10 ~/Desktop/tmp/linmod/man/linmodEst

\name{linmodEst}
\alias{linmodEst}

%- Also NEED an '\alias' for EACH other topic documented here.

\title{

linmodEst

%% ~~function to do ... "~

}

\description{

%% =~ A concise (1-5 lines) description of what the function

}
chel@gnustats:~$

-Rd

does.

o LIE AIEAIE 2I5101 =S 2(UA A g
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Hee Lee

E X}

o .tar.gzItQl MAIEH0] T§7|X| 2t = HiZ 51|
chel@gnustats:~$ cd Desktop/tmp

Introduction

Analytic chel@gnustats: ~/Desktop/tmp$ R CMD build linmod
Solution * checking for file ‘linmod/DESCRIPTION’ ... OK
Objective * preparing ‘linmod’:
g”leg':::mi“g * checking DESCRIPTION meta-information ... OK
* checking for LF line-endings in source and make files
S3 System * checking for empty or unneeded directories
i * building ‘linmod_1.0.tar.gz’

Formula
chel@gnustats: ~/Desktop/tmp$ 1s
linmod linmod_1.0.tar.gz Ilinmod.R

o OioF S22 A AHnlE SHAICIH R CMD build —binaryS
0| B3tMIL.

Packaging

References

] R Korea oo

DA



7| x| HIAE

Must-Know
Things In GNU
R

for Sharing
Knowledge

Friedrich AE-I il E" E 7I
1 o 2to|=eiz| RS motEiLic

R> .libPaths()
lntzodiiction [1] "/home/chel/R/i686-pc-linux-gnu-library/2.12"
Analytic [2] "/usr/local/lib/R/site-library"
Solution [3] "/usr/1ib/R/site-library"
Objective [4] "/usr/1ib/R/library"
Oriented = = oo = =
Programmin o Of{ St 2lo|ER{2| = MX[=[X| ptpU=S &l
S3 System chel@gnustats:~$ 1s -R ./R/i686-pc-linux-gnu-library/2.12
./R/i686-pc-linux-gnu-library/2.12:
uterache chel@gnustats:~$
Formula
=1 — = =LA = S A [ = S
S o CEGH mi7|X[Et BfE ALY = U=X| Eolet|Ct.

References R> data(cats, package="MASS")
R> linmod (Hwt Bwt*Sex, data=cats)
Error: could not find function "linmod"

o Of% MX| O[22 AFEEY = YlELICH
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7| x| HIAE

o ofzfl et Zo| EX|gfrct.
chel@gnustats:~$ cd Desktop/tmp
chel@gnustats: ~/Desktop/tmp$ R CMD INSTALL -1 ~/R/i686-pc-linux-gnu-library,

* installing *source* package ‘linmod’
** R

** preparing package for lazy loading

** help

*** installing help indices

** building package indices ...

** testing if installed package can be loaded

* DONE (1inmod)
chel@gnustats: ~/Desktop/tmp$

™
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] R Korea oo

)|

A
=

I|X| HAE

[ H7|

= H

chel@gnustats:~$ 1s -R ~/R/i686-pc-linux-gnu-library/2.12
/home/chel/R/i686-pc-linux-gnu-library/2.12:

linmod R.css

o Zlo|EE{Z|E &Eolst|C}.

/home/chel/R/i686-pc-linux-gnu-library/2.12/1inmod:
DESCRIPTION help html INDEX Meta R

/home/chel/R/i686-pc-linux-gnu-library/2.12/linmod/help:
aliases.rds AnIndex linmod.rdb Ilinmod.rdx paths.rds

/home/chel/R/i686-pc-linux-gnu-library/2.12/linmod/html:
00Index.html

/home/chel/R/i686-pc-linux-gnu-library/2.12/linmod/Meta:
hsearch.rds 1links.rds package.rds Rd.rds

/home/chel/R/i686-pc-linux-gnu-library/2.12/1linmod/R:
linmod linmod.rdb linmod.rdx
chel@gnustats: ~$

DA
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Must-Know
Things In GNU
R

for Sharing A EIA E
Knowledge = I L " —— E 7 l
Friedrich o ROIIM 21X =2sli gLt
isch, Chel . .
Le::: Lgee R> library(linmod)
R> data(cats, package="MASS")
Introduction R> linmod (Hwt “Bwt*Sex, data=cats)
. Call:
Analytic R .
Solution linmod.formula(formula = Hwt ~ Bwt * Sex, data = cats)
Objective o .
Oriented Coefficients:
Programming (Intercept) Bwt SexM Bwt :SexM

2.981312 2.636414 -4.165400 1.676265
R> summary (1inmod (Hwt “Bwt*Sex, data=cats))
Interfacing Call:

SO linmod.formula(formula = Hwt ~ Bwt * Sex, data = cats)

S3 System

Packaging

References Estimate  StdErr t.value p.value
(Intercept) 2.98131 1.84284 1.6178 0.1079605
Bwt 2.63641 0.77590 3.3979 0.0008846 ***
SexM -4.16540 2.06176 -2.0203 0.0452578 *

Bwt :SexM 1.67626 0.83733 2.0019 0.0472246 *

Signif. codes: 0 ‘*¥*’ 0.001 “**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ¢ ’ 1
>
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Friedrich Leisch. Creating R packages: A tutorial. In Paula Brito,
— editor, Compstat 2008 - Proceedings in Computational Statistics.
Solution Physica Verlag, Heidelberg, Germany, 2008.

Objective
Oriented
Programming

Introduction

S3 System

Crrece &K R Development Core Team M= St=20{e} A= 2=
:D":"'? X2 = Open Statistics I 2|0} 1E (R Development Local Team -
ackaging

References

Korea)ofl A BIZISH= 2 51O, 02| =S| B X|ABS U
L CEEROL Y ey
http://www.openstatistics.net S BIE5|FTA LS.
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