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Why use @)studic ?

« RStudio is an integrated development environment (IDE) for R.

An IDE that was built
justforR

» Syntax highlighting,
code completion, and
smart indentation

» Execute R code directly
from the source editor

= Quickly jump to function
definitions

Bring your workflow
together

* |ntegrated R help and
documentation

= Easily manage multiple
working directories using
projects

» Workspace browser and
data viewer

http://www.rstudio.com/

Powerful authoring &
Debugging

* |nteractive debuggerto
diagnose and fix errors
quickly

= [Extensive package
development tools

= Authoring with Sweave
and R Markdown


http://www.rstudio.com/
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E wversion 3.2.1 (2015-06-18) —— "World-Famou=s Astronaut”
Copvright (C) 2015 The R Foundation for Statistical Computing
Platform: i38e—-wed-mingw3Z/i386 (3Z2-bit)

R is free software and comes with ABSOLUTELY NO WARRANTY.
You are welcome to redistribute it under certain conditions.

Type '"license()' or 'licence()' for distribution details.

R i= a collaborative project with many contributors.

Type 'contributor=s() ' for more information and

'citation()"' on how to cite R or R packages in publications.
Iype 'demo()' for some demo=s, 'help()' for on-line help, or
'"help.=start ()" for an HITML browser interface to help.

Tyvpe "dgi()'" to guit E.
[Freviou=sly =saved workspace restored]

> |




This 1s Rstudio

File Edit Code View Plots Session Build Debug Tools Help

LIRS =] ) project: None) =
7] Untitled1 7 doitpart2.R % ] MeinerDaitR = @ doit.partl.R =[] | Environment History =
[source onsave | & A+ | i | ~#Run | [®% | [#source - | £ [ | (@ Import Dataset~ | § | (& List~
1 1jbrary(pkgutj1s) #Ineeded for mypdf() + "} Global Environment -
2 Tibrary({opm) # version == 1.2.28 E
3 values
4 Dx Large OPMS (2 elements, 527.2 Kh)
g dox Large OPMS (2 elements, 566.3 Kh)
7 # Extract and clean strain and replicate information from Csv data in OPMS "| Functions
8 # object 'x'. Assume either 'Strain Number’, "Sample Number', 'Strain Name' or find_strain_and_r.. function (x) #f
9 # 'strain Type' contain this information. Assume the part after the Tast space
10 # s the replicate ID, the part before it the strain ID.
11 #

12 - find_strain_and_replicate =- function(x)
13~ clean =- function(x) {

14 x <- gsub("[ s, ", X, per1 = TRUE) Files = Plots Packages Help Viewer
15 x =- gsub("\\s+", " ", x, per]l = TRUE) - e
16 sub("A\\s", ", sub("\\s§", ", x, perl = TRUE), perl = TRUE) 'ﬁ] Mew Folder Q__ Delete || Rename # More =
17 1 13 ¢ > Users > sam - Desktop » csv2 > BMGI33
18 stopifnot(is(x, "OPMS"), is.matrix(x <- csv_data(x))) = ern Sep Modified
19 stopifnot ((sn =- "strain Number") %in% colnames(x)) Ny
20 X =- as.data.frame(x, stringsAsFactors = FALSE)
21~ for (name in c("sample Number”, "strain Name"”, "strain Type")) { [ | BMG133xA_PMOL_allHours_kinetic.csv 2269 KB Aug 10, 2015, 9:08 PM
22 if (lany(empty <- !nzchar (x3 strain Number’))) o o ‘
23 break() 0 | BMG133xB_PMO1_ allHours_kinetic.csv 2276KB Aug 10, 2015, 9:09 PM
24 if (pos <- match(name, colnames(x), nomatch = OL)) 1 B9 wyplot.pdf 269.3 KB Aug 12, 2015, 1:08 PM
25 x[empty, sn] =- x[empty, pos]
26 1 [ data.yml 907 KB Aug 12, 2015, 6:28 PM
7 x[, sn] =- clean(x[, sn] B
o B I ] < b N AW - T LR e [ —_—l e | ror
42:1 [Top Level) = R Script =
Console )/ =[]
= setwd(“c:?Useks/sam/bésktop/&st/BMGli3“5 ' ) s £

= source('C:/Users/sam/Desktop/agosto/opm session/doit.partl.R")
strain  Replicate
[1,] "BMG133" "A"
[2,] "BMGL33" "B"
warning message:
In .local{object, ...} : running times are not uniform |
- B



Working with files

£} RStudio
File Edit Code View Plots Session Build Debug Tools Help
Q- - =
@7 Untitledl % | @7 doit.part2.R @] MeinerDoit.R (#7] doit.partl.R
= [7] Source on Save Q - & ~#Run | [o%
1 Tlibrary(pkgutils) # needed for mypdf()
2 Tlibrary(opm) # version == 1.2.28
3
4
5
6
7 # Extract and clean strain and replicate information from C5v data in OPMS
8 # object 'x". Assume either 'Strain Number®, 'Sample Number’, "Strain Name' or
9 # 'strain Type' contain this information. Assume the part after the last space
10 # 1is the replicate ID, the part before it the strain ID.
11 #
12 - find_strain_and_replicate =- function(x)
13- clean =- function(x) {
14 X <- gsub{" [~V \wihs]", ", %, perl = TRUE)
15 X <- gsub(™ s+", " ", X, perl = TRUE)
16 sub("ANNsT, ", sub("™W\s8", ", x, perl = TRUE), perl = TRUE}
7 h
18 stopifnot(is(x, "oPmMs"), dis.matrix(x <- csv_datal(x)))
19 stopifnot{(sn <=- "strain Number") %in% colnames(x))
20 X =- as.data.frame(x, stringsAsFactors = FALSE)
21- for (name in c("Sample Number", "Strain Name", "Strain Type"))
22 if (lany(empty <- !nzchar(x3i strain Number )))
23 break ()
24 if (pos <- match(name, colnames(x), nomatch = OL))
25 x[empty, sn] <- x[empty, pos]
26
7 %[, sn] =- clean(x[, sn])
X -1 PR Tt I . ek ST N AN~ T AL e L -l | Tty
4211 (Top Level) =
Console C:/Users/sam/Desktop/csw2/BMG133

El T

> setwd("c:}UseksjsamfbésktopfhgvszMGl53“5

> source('C:/Users/sam/Desktop/agosto/opm session/doit.partl.R")

strain Replicate
[1,] "BMG133" "A"
[2,] "BMG133" "B"
warning message:
In .local{object, ...) running times are not uniform
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R Script =

=0

.

R Project: (Wone} =

Environment = History |
<% @ | [ Import Dataset~ | § | (& List=
} Global Environment »

values

Dx Large OPMS {2 elements, 527.2 kb)

Dx1 Large OPMS (2 elements, 566.3 Kb)

Functions

find_strain_and_r._. function (x) =
Files = Plots Packages Help Viewer -]
& Mew Folder | € | Delete [ Rename | {3k Mare~ @
|:| C: > Users > sam > Desktop - csv2 Copy...
« MName odified
% Move...

[ 38 BMGlBBxA_PMUl_aIIHours_kineticé Set As Working Directory Lug 10, 2015, 9:08 PM

[ 7] BMGL33xB_PMO1_allHours kinetic  Show Folder in New Window 149 10, 2015, 09 PM

I 9 wyplotpdf BEKE—Rug 12, 2015, 1:08 PM

O data.yml 907 KB Aug 12, 2015, 5:28 PM



Setting the working directory

= d))) 619AM R leaAlVaas %

@ Applications Pl

0 RStudio
Edit Code View Plots Session i Debug Tools Help
Q- B - =
Restart R Ctrl+Shift+F10
@ part_ 1.R - =
|| Source on Save Q Ierminate R... hep

Environment History

#i## PART 1: Reading PM data

Load Workspace...
7 £

Save Workspace As...

To Files Pane Location

Choose Directory... Ctrl+Shift+H

=% [ | 2 Import Dataset+ | § Clear | (&

Clear Workspace...
#H 1.1
# Load and attach the “opm™ functions. Note that if “opm™ has already been
10 # loaded, this command does nothing. It thus can be called at any time.
11 #
12 library(pkgutils)
13  library(opm)

il
2
3
4
5 # (According section in the
G
T
8
9

14

15 # Have a look at the start page of its documentation:

16 #

17 help(package = "opn")

18

19 # Note that you can call

20 # ?2ITEM -

1:1 (Top Level) * R Script =
Console —~ » =D
N VEISWWI J.0. £ \LUJJ'U?'LJJ . FlLouee Jduieny

Copyright (C) 2013 The R Foundation for Statistical Computing
Platform: x86_64-unknown-linux-gnu (64-bit)

R is free software and comes with ABSOLUTELY NO WARRANTY.
You are welcome to redistribute it under certain conditions.
Type 'license()' or 'licence()' for distribution details.

Natural language support but running in an English locale
R is a collaborative project with many contributors.
Type 'contributors()' for more information and
'citation()' on how to cite R 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 'q()' to quit R.

[Workspace loaded from ~f.RData]

>

= O [Files-ownCloud-Moz... ) [AW: workshop-Mozil... @ RStud

Files Plots Packages Help Viewer
e’ hSal®
R: Vignettes and other documentation -

Vignettes and other documentation

R Project: (None) -

Vignettes from package 'opm’

opm::opm-growth-curves Growth curves in opm
opm::opm-substrates Substrate information in opm

opm::opm-tutorial Using opm

B Rstudio_LV.odp-Libre... @@

source
source

source

[® Florence_2015



Executing R commands

» Execute only the line the cursor currently is In:

Ctrl + Enter
or press “run” button
(cursor then automatically jumps to the next line)

@ Applications Places 4 by = 4)) 630AM R LeaAl Vaas i
RStudio

F Edit Code View Plots Session Build Debug Tools Help
(R = = W= & Project: (None) «

@ part_1.R* =L Environment History ]
@ [| SourceonSave | G -] i _-’RE % | [%Source ~| <% [ | i#ImportDataset~ | & Clear | (& List~
3 ### PART 1: Reading PM data into opm & =} Global Environment=
a4 % Run the current -
5 # (According section in the tutorial: 3.2. Data import) l'nEGFSEIEFt'U“
6 (Ctrl+Enter)
T 8
8 & 1.1
9 # Load and attach the "opm® functions. Note that if “opm” has already been
18 # loaded, this command does nothing. It thus can be called at any time.
11

#
12 'I."Lbrary(pkgutilsl|
13 library(opm)

14

15 # Have a look at the start page of its documentation:

16 %

17  help(package = "opn") Files Plots Packages Help Viewer

18 e 8al@

gz R: Analysing Phenotype Microarray and Growth Curve Data -

21 (replace ITEM by what

2 ty = int = 5
12:18 | @ (Top Level) ¢ rsarioc < Analysing Phenotype Microarray and Growth Curve Data |
Console =l

=



Executing R commands

e Execute several lines:

mark the lines and push Ctrl + Enter or the “run”
button

(cursor does not move)

® ~pplications Places £)[] X : = d) 6:34AM R leaAl.Vaas it
o RStudio
File Edit Code View Plots Session Build Debug Tools Help
ol- - B ] project: (None) =
@ part_1.R* = Environment History — Y|
B [ Ssourceonsave | Q /A -| & “#Run | 5% [ #Source - | 3 [ [ ImportDataset- | § Clear | & List~
3 #i# PART 1: Reading PM data into opm - "} Global Environment =
1 # ) Run the current
5 # (According section in the tutorial: 3.2. Data import) line or selection
? (Ctrl+Enter) .
8 1.1

#
9 # Load and attach the “opm” functions. Note that if “opm’ has already been
18 # loaded, this command does nothing. It thus can be called at any time.

11

12 library(pkgutils)

13 library(opm)

14

15 # Have a look at the start page of its documentation:

16 # =
17 help(package = "ODFI"]l Files Plots Packages Help Viewer =[]
13 & /!\ y 4| @

19 Mote that you can call

R: Analysing Phenotype Microarray and Growth Curve Data -

#
20 # 2ITEM
21 # at any time to get the documenation for the topic ITEM (replace ITEM by what

#

22 # you are interested in). . {
17:22 @ (TopLevel) ¢ rserine < | Analysing Phenotype Microarray and Growth Curve Data
Console =L



Executing R commands

 Execute a complete script:

push the “source” button OR tick box “Source on
Save” on the Script tab, then click the save button

@Applications Places & == = d) 6:36AM 1R LeaAlVaas %
] RStudio
File Edit Code View Plots Build Debug Tools Help
G-~ H = 5| pProject: (None) ~
2] part_1R* ~["]| Environment History = m|
Source on Save Q -~ B #Run | 5% + Source = _f*Import Dataset- ¥ Clear = List~
= 4 3 = Si | [ - .
3 & PART 1: Reading PM data into opm = "} Global Environment~-
4 #
5 # (According section in the tutorial: 3.2. Data import)
6
T E
8 # 1.1

#
9 # Load and attach the ‘opm’ functions. Note that if ‘opm’ has already been
180 # loaded, this command does nothing. It thus can be called at any time.
11 #
12 library(pkgutils)
13  library{opm)

14

15 # Have a look at the start page of its documentation:

16 #

17  help(package = "opm") Files Plots Packages Help Viewer

- i3 t hat 14} ¢ —\//1\ = &1 ';‘-j

;Z : P‘C:g LA R: Analysing Phenotype Microarray and Growth Curve Data ~

21 # at any time to get the documenation for the topic ITEM (replace ITEM by what

22 # you are interested in). - p . 4
162 |1 (Top Level) * rsariot - | Apalysing Phenotype Microarray and Growth Curve Data |
Console =0

>



(Un-)comment lines

* Anyhing after “#” Is not executed

press Ctrl+Shift+C to enter a comment or
deactivate lines of code (or to activate them again)

RStudio < B <) o416 M

B File Edit Code View Plots Session Build Debug Tools
@ Q- - | Back Ctrl+F9 &) Project: (None) -
reRx% | @cle @] part_4.R* @] part 2.R @ part_1.R @Pipart 3Rx | @ipart 5. % =] Environment = History =
2 = Insert Section... Ctrl+Shift+R —#Run | ®% | [ #Source || <& [ | @ Import Dataset~ | & | @& List~
: 35 w4 Jump To... Alt+Shift+J =! 1 Global Environment~
[ | # Now - k ers: maximum
g ;g - r:z: Go To File/Function... cerl+. I?E;: R Values
= . B ? ci_plot.legend chr [1:4] "1: 4295C1" "2: DSM1767" "3: DSM18039" "4: D..
: 39 GoTo Help Ox Large MOPMX (2 elements, 1.7 Mb)
i 49 # agg Go To Function Definition jlts by overwriting
41 # the . les not remove any .
42 # of Extract Function Ctri+Ale+X |rye parameters and
g 43 # the  Extract Variable Cerl+Alt+V
4 # |
% 45 X <- Reflow Comment Ctrl+Shift+/
46 obj e 5 . ¥ :
fIEX a7 co cores up to the 3
48 Insert Roxygen Skeleton cerl+Alt+Shift+R Jingly speed up
\ 49
; 50 ) Reindent Lines Cerl+i
%— 51 Reformat Code Ctrl+Shift+A
52 # thi -
53 has_a  Show Diagnostics
54 E Files Plots Packages Help Viewer =]
55 Run Line(s) Ctrl+Enter . _ = -
‘ 56+ ###E  papun Previous CtrleShiftep Hessusususes & & zoom | Hexportr |91 & | & 2~ Publish
57 = PM20 (Chemical Sensitivity Bacteria)
58 Run Region 4
59 # BEG = jaction L 1 L 1 )Iﬂ T e’lﬂ alu L L 1 L
60 Source Ctrl+shift+s _ unknown unknown unknown 350
61 #& 4. source with Echo Ctrl+Shift+Enter
62~ if (! interactive session
63 Source File... Ctrl+shift+O
64 This opens a PDF device, which is now used in place of the default device 300

(which shows plots on the screen). We use mypdf() instead of pdf() to
generate pages with standard paper sizes. If you don't want them, use pdf().
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