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cref OUTLINE PART 1

CENTRE Di

¥ Information package (1)
¥ Installation (2)

¥ R interface (3)
¢ typing commands, calling functions, embedded help and demo

¥ Variables and basic operations (4)
¥ variables, types of data, scalar data, vectors, matrixes, data frames, lists.

¥ Data import and export (5)
% work folders, use scan, read/write tables, load/save data

¥ Control workflow and custom functions (6)
+ If, while, repeat, next, break, custom functions, use external scripts

¥ Data visualization (7)
¥ variables, types of data, scalar data, vectors, matrixes, data frames, lists.

Look for corresponding scripts at
http://edu.sablab.net/r2011/scripts
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% I p\f 1. INFORMATION PACKAGE
History Positive Features
p ~ ¥ Scripting language of high level
S ¥ Interactive work with data (similar to MATLAB)
1970s Bell Labs: J. ¥ Works under Windows, Linux, Mac OS
Chambers, etc
N ) 9 Free code + verified algorithms
¥ Fast developing: new version each 2 month
4 ) _ o .
S+ @ Extremely wide application: from biology to
~ ™\ theoretical physics and computer sciences
Commercialized
code R ¥ Very good information support
= / Independent, ¢ : . . .
Colpletelyi e Fast installation (with some exclusions)
- 4

R was created by

Ross Ihaka and Robert Gentleman at the
University of Auckland, New Zealand, and is

now developed by the

R Development Core Team.

Negative
9 Not memory efficient (comparing to C)
¥ Slower then C/C++

# No advanced built-in GUI development tools
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Main Web-page: R-Project Seek Engine:

cran.r-project.org www.rseek.org

) R/Bioconductor
cran.r-project.org/manuals.html

cran.r-project.org/web/packages/ www.bioconductor.org

cran.r-project.org/other-docs.html

ciick to LOOK INSIDE! Ciick to LOOK INSIDE!

IH L emparer Sclvees we Cwm arcy Sy

R Graphics

A Heraeed oo e r.:,l"-
Statistical
Analyses

Frogramming for

Bioinformatics

Lising R

Paul Murrel)
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[ pT 1. INFORMATION PACKAGE

SSSSS

EEEEEEEEEEEEEEEEEEEEEEE

All the materials are available here:

http://edu.sablab.net/r2011

Data can be downloaded from:
http://edu.sablab.net/data/txt
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crpf 2. INSTALLATION

EEEEEEEEEEEEEEEEEEEEEEE

1. Download Binaries

http://cran.r-project.org/bin/

http://cran.r-project.org/bin/windows/base/ (for Windows)

2. Install R (basic packages are automatically installed)

3. Run R and install additional packages (need Internet)

Install.packages( package name)
Install.packages("rgl")

4. Another method: using Bioconductor tools
http://www.bioconductor.org/install/

See more packages at http://cran.r-project.org/web/packages/

http://sourceforge.net/projects/tinn-r/ www.lucilinx.lu
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3. R INTERFACE

Built-in Script Editor

=MD EREN = gy s -Gt he piu e - [ Ediiay

- [B]x)
File Edit Packages

P################################################################ﬂ;

Help

## 3. R INTERFACE =
RN HEERENERERRR R R
M-
## 3.1. Typing commands
Mp--—-——
2%2
2°10
sogrt (16)
16 (1/2)
M-
## 3.2. Embedded help
M-
help("sgqrt") # help on "sgrt" function
?sgrt # ...the same...
2round [;
E;. i l| Eg
Alternative: Tinn-R
(highly recommended for win-users)

7T [P ADDCUMPNTE\Pedapapesh Coprselscript Al A=
\_1 Eile Project Edit  Format  Marks  Insert  Search gptﬁns TJools R VWiew ‘Window Web Help —| 8
03 me8 8:%¢:Qu4Dise 999 8Ne/SeRs(sha
ik I R 3 | v %3] _
|2 8|=m|=0| | =[4 »|A|®[a"a = J09 REQ ”
. proc_Statr ] project_Kreis.r ] project_Gvsng ] Pregrocessingl J Likahd s r =

library(annotate) =

library (hgu95av2.db)

id.afx = row.names (ALL.expr)
symbol = getSYMBOL(id.afx, "hgu95av2')
slides = as.character (ALL.bcrneg$mol.biol)

slides[slides=="BCR/ABL"] = "BCRABL"
slides = sprintf(”%s_%‘zd”,slides,c(1:1ength(slides)))
sort.idx = sort(slides,index.return=T)$ix

ALL.tab = data.frame (matrix(nc=ncol (ALL.expr)+2,nr=nrow (ALL.expr)))
names (ALL.tab) = c("AffyID","Gene", slides[sort.idx]) ;

—r e 4 L AmEs w2 =

<[

Console

R Halsonsole

File Edit Misc Packages Help

P wversion 2.9.2 (2009-08-24)
Copyright (C) 2002 The R Foundation for Statistical Computing
ISBH 3-9200051-07-0

B is free software and comes with ABSOLUTELY HO WARRANTY.
¥You are welcome to redistribute it under certain conditions.
Type 'license()' or 'licence()' for distribution details.

Hatural language support but running in an English locale
R i= a collaborative project with many contributors.

Type 'contributors()'
'pitation()'

for more information and
on how to cite B or R packages in publications.

Type 'demo{)' for some demos, 'help()' for on-line help, or
'help.start()' for an HTML browser interface to help.

Type 'g{)' to gquit R.

Loading required package: tcltk

Loading Tel/Tk interface done

Loading required package: Hmisc

Attaching package: 'Hmisc'

The following object({s) are masked from package:base

format.pwval,
round.POSIXt,
trunc.POSIXLE,

units
Loading required package: RZHTML
Loading regquired package: svMisc

e

Lin 563/580: Cal 1 Mormal mode: smbormal Size: 17,43 KB

Tinn-R hotkeys inactive

http://sourceforge.net/projects/tinn-r/
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~F 3. RINTERFACE

o[
|... 3.1-3.3. Commands, Functions and Help

HH I T R HHHHH T

## 2. INSTALL R PACKAGES

HH I T R HHHEH T
install.packages("rgl")

HH I T R HHHEH T

## 3. R INTERFACE _
R T R B R R T B B R R R HH B -

#
## 3.1. Typing commands p—
it
2*2 =
pr .
270 S—
sqrt(16)
167(1/2) o
it
## 3.2. Calling functions =
it -
log(100) -
log(100, base=10) o .
log(100, b=10) -
log(100, 10) L
it
## 3.3. Embedded help p— ,
it —
help("sqrt") # help on "sqgrt" function =
2sqrt # ...the same... "
?round @
??round # fuzzy seach for "round" in all hg Ip topics
apropos(“"plot") # propose commands with the word "p lot" inside the name
## Demos
demo() # show available demos
demo(“image") # start demo "image"
demo(persp)

demo(plotmath)
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only in vectors or
data frames

L has a sense to use

-~ Y Scalar Data

Numeric

Integer Logical Character
> answer=factor{c({"yves", no"}}
Double TRUE "Hello, world!™ > answer
K / FALSE [1] ves no
Levels: no yes
1

3.141593

Data Containers

= (E [t

[TTTT1] g
— [ [ [ ]|
. Methods
[1] 1 2 3 4 5 name marks o
1 Alex 10 —®

- h 2  Jean 8

[1,1 1 3 5

[2,1 2 4 1

LuciLinx: Luxembourg Bioinformatics Network www.lucilinx.lu



-

hd 4. VARIABLES
Cre _ .
4.1-4.3. Variables, Scalar types, Special values

paste("We say:",st) # concatination
sprintf("We say for the %d-rd time: %s..",3,st) # a more powerfull method a-la C
sprintf("By the way pi=%f, and e=%f",pi,exp(1))

## 4. VARIABLES and BASIC OPERATIONS

HH-

## 4.1. Variables sub(", world",",st) # replace a part of the sting

#it # (*) in R the regular expression are used to define the
x=2 pattern!

X casefold(st, upper=T) # change the case "4

y<-3 nchar(st) # number of characters

y strsplit(st,™)[[1]] # (*) transforms a string-into.the vector of single

X+y->2z characters .

z FHf mmmmme e oo

## Variables are case-sensitive ## Factors -

z
## Another way to show the data

## ... this will be considerd.in‘part 4.4!
## how to check who is who?

print(z) class(st)

## show variables in memory is.character(st) /__\

Is() is.numeric(st) N
## remove all variables from memory is.numeric(pi)

rm(list=Is()) #it

5;) ;###,;{4.3. Speua%

## 4.2. Scalar types of data ~ ## NA= Not-Available (missing data)
# - na= NA

B ] — na+ 1~

## Numeric (integer, double) 100>pa"

i=5 B na==na

i -~ is.na(na)

i*2 - . ##Inf- Infinity (+/- infinite data)
i2 — 0*1/0

i%/%2 # integer division S -1/0

i%%2 # remainder of integer division is.infinite(1/0)

round(1.5) » ## NaN - Not-A-Number

## (*) for bitwise operation install and use . 0/0

## "bitops" package and bitAnd, bitOr,... o~ . is.nan(sqrt(-1))

## Double S

r=1.5

r ~

o ; ) ) _

:-p| 2*r # let us calculate the circumference for circle with r ! -

HSSSSSSSSSSSSSSSOSSESSSSSS> \—'/q

#> please, do Task 4a g

HSSSSSSSSSSSSSSSOSSSSSSSSS> \"l—"/

- - N —

## Boolean

b1=TRUE #try bl=T
b2=FALSE # try b2=F
bl & b2 # logical AND
bl | b2 # logical OR
bl # logical AND
xor(b1,b2)# logical XOR
r==|

r<l|
## Character (strings)

st = "Hello, world!"
st

www.lucilinx.lu
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4. VARIABLES

4.4-4.6. Vectors, Matrixes, Data Frames, Lists

HH-.

## 4.4. Vectors
HH-

## Vector creation
a=c(1,2,3,4,5)

a

a[1]+a[4]

b=5:9

at+b #(*) try b=5:10. Can you explain the effect? (ans: "Itfihs ralucriC" :)

seq(from=1,to=10,by=0.5) #sequence
seq(1,10,0.5)

rep(1:4, 2) # same as rep(1:4, times=2)
rep(1:4, each=2) # not the same

txt = c(st, "Let's try vectors", "bla-bla-bla")
txt

boo = ¢(T,F,T,F,T)

boo

## Vector indexes

a

a[1:3] # take a part of vector by index numbers
a[boo] # take a part of vector by logical vector
a[a>2] # take a part by a condition

a[-1] # removes the first element
HOSSSSSSSSSSOOSSSSSSESSSOSIOISSSOS>
#> Please, do tasks 4b, 4c, 4d
HOSSSSSSSSSSSOOSSSSSSSSSOSIOSSSOS>

HH-

## 4.5. Matrixes and Data Frames
HH-

A=matrix(0,nrow=>5, ncol=5)
A

A=A-1 # add scalar

A

A=A+a # add vector

A

t(A) # transpose
B=A+t(A)# add matrix

B

B*B  # by-element product
B%*%B # matrix product
#it
## Data frame

Data = data.frame(A) # alternatively: D=data.frame(matrix(nr=5,nc=5))

Data

## let us add a column to Data
mice = sprintf("Mouse_%d",1:5)
Data = cbind(mice,Data)

## put the names to the variables
names(Data) = c("name","sex","weight'
Data

## put in the data manualy
Data$name=sprintf("Mouse_%d",1:5)
Data$sex=c("Male","Female","Female","Male","Male")

, age’,

'survival","code")

Data$weight=c(21,17,20,22,19)
Data$age=c(160,131,149,187,141)
Data$survival=c(T,F,T,F,T)
Data$code = 1:nrow(Data)

Data

## visualize data as a table
fix(Data)

## see the structure of the objects
str(Data)

## see the head of the objects
head(Data) g
## summary on the data

summary(Data) -

## Factors

Data$sex = factor(Data$sex)

summary(Data)

## usefull commands whenworking with factors:
levels(Data$sex) #-returns levels of the factor
nlevels(Data$sex) # returns number of levels
as.character(Data$sex) # transform into strings
% aiees

## 4.6. Lists

#i

L=list()

L$Data=Data

L$descr = "A fake experiment with virtual mice"
L$num = nrow(Data)

str(L)

## how to access the fields? Simple!

L$Data

L$"Data"

L$num

## or

L[[11]

L[[3]]

## clear all

Is()

rm(list=Is())

Is()

www.lucilinx.lu
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i pT 5. DATA IMPORT AND EXPORT

SANTE

Time Series
curren Ctht EUR/USD ratio for 11 years
Fe.:b ata Editor s S - 1999 2000 2001 2002 2003 2004 2005 2006 2007 088 52009
‘Ele Edit telp =D . . . . . . . . . .
Date EUR i
1l |1999-01-04|1.1789 a
2 (1999-01-05/1.179 S
3 |1999-01-06|1.1743 %
4 (1999-01-07|1.18632
5 |1999-01-08|1.165%
6 (1995-01-11|1.1568%
7 |1999-01-12/1.152
8 |1999-01-13(1.1744
5 11999-01-14]1 1653 0 500 1000 1500 2000 2500
10 /1999-01-15/1.1626 Measures (working days)
11 |1985-01-18(1.1612
12 |1999-01-19(1.1616
13 |1999-01-20(1.1575
14 |1999-01-21(1.1572
15 |19998-01-22/1.1567
16 |19998-01-25/1.1584
17 |1999-01-26|1.1582 | | | | |
18 |1999-01-27/1.1529 (Y o ») Y™ MDA~ -\
19 |1999-01-28|1.141 B B B
20 |1998-01-29|1.1384 g — _"/ v i o ‘:/ B ‘/ ‘/ j
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/. DATA VISUALIZATION

Mice Data

File  Edit Wiew  Histary B_Du:nkmarks

@ e X @

Tools

D MMost Yisited . GTranslate '-l GMaps W/ Wlklpedla [OB] Travelservice - Query...

Help

ﬂ MPD - Home Page - Mouse Phenome ..

-

| =4 http:/iphenome. jax.orgfpub-cgifphenome/mpdegifrtn=dacs/home | - I-':l~ songle

(5 The Comprehensive R... 6 Bininformatics. Org: Th...

About M et FAl

gEr
Aaal

By subject area
= aging

= appearance and coat color
= hehaviar

= blood chernistry

= blood coagulation

= blood hematology

= blood lipids

= hody composition

= body weight size and growth
= hane

= brain

= cancer

= cardigvascular

= cell and tissue damage

= drinking preference

= Bar

= endocrine

Lownloads

uﬁgs'h

Mouse PHENOME DATABASE
A*n* a1 ol P o T T e T e 7T i T T Tl T |a=rhﬂhﬂp-i“'r‘

Available phenotype strain survey data

Expand thiz list

Prefarenoes Your flagged measurements -‘ﬁ;

AGA
-

How to contribute data

By mouse strain

= zelect a strain

= compare 2 strains

= by amount of data in MPD

By project/ investigator
= list of all prajects -

= large phenotyping mJ//‘é N ;

= browse expernimenta wprdals
By composite / co_ens = view
» click here T Mist -
By (terve. ol
= A AP (ace | minophen)
S dia e
'L

SFUE L H (sthanol]
< anh-fat diet

YWelcome to the
Mouse Phenome Database

Search;

Help
or do a Google MPD sea -

o

= Mouse s
« Data sof [ yes ?\—/
= Mews

/

f‘//you know?

aus g see which MPD

f ,ﬁ/urements are

correlated to your
experimental data.

* Mouse OTL archives

» Suggestion box &

= Ahout MPD and the
Mouge Phenome Project

Tordoff MG, Bachmanov AA

P Survey of calcium & sodium intake and
metabolism with bone and body
composition data

Project symbol: Tordoff3
Accession number: MPD:103

mice.txt

Dane
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cref SUMMARY

Thank you for your
attention

to be continued...
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