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Introduction to RStudio.

Below you will find a brief overview of the settings and setugRS8tudio with my own prefer-
ences and reasons for them regarding setup. To exploresdlitictions, features, and customiza-
tion of RStudio | would recommend starting with their websRStudio can be downloaded from
the RStudio webstieht t ps: // www. r st udi 0. com’). Once it has been downloaded and in-
stalled (note: you will need administrator privileges whisimg a Windows machine) you will no
longer need to open R to use it; instead, you will simply opetui® and use R through RStudio.

When you first open RStudio it should look something like whdtakbw, assuming the default
installation.

& project:(None] +

= [ import Dataset -+ |
R version 3.4.1 (2017-06-30) —- "Single Candle" T
Copyright (C) 2017 The R Foundation for Statistical Computing =

Platform: x86_64-w64-mingw32/x64 (64-bit)

R is free software and comes with ABSOLUTELY NO WARRANTY.
ome to redistribute it under certain conditions
- 14 ce()' for distribution details.

ollaborative project with mai
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"citation()' on how to cite R or R packages i

Type 'demo()’ for some demos, 'help()' for on-line help, or
“help.start()' for an HTML browser interface to
Type 'q()’ to quit R.
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Briefly, the pane on the left in the image above is the R consdiere input or script is processed
and output is printed. The pane on the upper right displag®tivironment (i.e. any objects cre-
ated or imported into the R console session) and the histeryg listing of the objects which are
or were in the environment). Objects in the environment daa be listed in the console using
the ‘list’ function: | s() . The pane on the lower right displays: files (of the workingediory),

plots (i.e. graphs, plots, etc.), help (i.e. any help filededafrom the console), and the viewer
which can be used with certain packages to display local waekeat. The layout of the panes can

be changed by clicking on the “Global Options” in the “Toole&nu and then clicking on “Pane
Layout”.
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Project Options.

Global Options..

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-Tine help, or
'help.start()"' for an HTML browser interface to help.
Type "'q()" to quit R.
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Obviously, personal preference should dictate how thegparearranged and which tabs of each
pane. My own preferences are to have the console on the ktfte other side dominated by the
script or “Source” with all other panes minimized.
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Here’s what it looks like with that pane layout.
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Console C:/Users/jds0282.UNT/Desktop/Workstuff/Jon_R/ o= (7] Environment  History

i i <@ [ #importDataset + | ¥
R version 3.4.1 (2017-06-30) -- "single Candle"
Copyright (C) 2017 The R Foundation for Statistical Computing
Platform: x86_64-w64-mingw32/x64 (64-bit)
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List )
b Globsl Environment ~

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

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-Tine help, or
'help.start()' for an HTML browser interface to help.

Type 'q()’ to quit R.
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Here it is with a script (i.e. “Source”) file opened.
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Code View Plot: Session Build Debug Profile Tools

Help
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Desktop/Workstuff/Jon R/

Console i
R version 3.4.1 (2017-06-30) -- "single Candle"

Copyright (C) 2017 The R Foundation for Statistical Computing
Platform: x86_64-w64-mingw32/x64 (64-bit)

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

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.
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The layout panes will automatically change when one creatgaphical object (e.g. a histogram);
such that the plots pane will expand to half the height of #fedide and the console pane will

collapse to half size.
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# Mixed Effects Models and Extensions in Ecology with R (2009)
.3 th

## Zuur, Teno, Walker, Saveliev, Smitl

pidd

The authors no Tonger maintain an "AED" package, so all files associated with the
book have to be downloaded (zip files) from the publisher's website for the bool

http://highstat.com/index.php/mixed-effects-models-and-extensions—in-ecology-with-r
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Chapter 1.

of the files

: First, set the working directory to the location on your computer
# you wish to be using.

setwd("C: /Users/jds0282. UNT/Desktop/works tuff/MISC_READING_Resources/MIXED_EFFECTS_MODELING/200
# Next, import the first set of data used in the book; the "Seals” data.

df.1 < read.table("Seals.txt", header = TRUE, dec = ".")

# Next, get a summary of the data, and the number of rows and number of columns, to
# make sure it was properly 'read’ by R.
summary (df.1)

nrow(df. 1)

ncol (df. 1)

# To take a look at the 'abundance’ ("Abun") column (i.e. vector) of data...
df. 15Abun

df.10,1]

attach(df. 1)

Abun

detach(df. 1)

# Now we can remove 'df.1' before proceeding to Chapter 2 in the book.

rm(df.1)

# We can "Tist' everything in the workspace to make sure we haven't left anything
# Tying around which might make things confusing later.

1s0O
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file Edt Code View Plots Session Buld Debug Profile Tools Help
Q- - 2 BBl - | Addins ~ 8 project (Nong) ~
Console C/Users/jds0282.UNT/D:  READING I ) EFFECTS_ MODELING/2009 | O @3y R =0
[49] 272 275 205 159 167 152 123 142 129 131 178 185 173 214 222 200 217 151 178 111 72 93 83 188  ° ] Osouceonsave | Q /-~ g “PRun | 29 | [ HSouce - | =
[73] 201 243 78 181 214 194 197 181 272 234 194 246 212 102 191 127 85 79 119 174 215 200 197 228 1 # S
[97] 259 65 2 #
> df.1[,1] 3 ###### Mixed Effects Models and Extensions in Ecology with R (2009)
[1] 232 235 191 207 236 155 242 195 196 236 229 269 341 319 278 183 230 242 145 87 148 66 68 61 4 ###p#t Zuur, Teno, Walker, Saveliev, smith
[25] 34 139 171 217 222 143 163 250 208 260 270 315 203 33 211 109 87 142 140 220 163 218 224 252 5 # o L X X .
[49] 272 275 205 159 167 152 123 142 129 131 178 185 173 214 222 200 217 151 178 111 72 93 83 188 6 # The authors no longer maintain an "AED" package, so all files associated with the
[73] 201 243 78 181 214 194 197 181 272 234 194 246 212 102 191 127 85 79 119 174 215 200 197 228 7 # book have to be downloaded (zip files) from the publisher's website for the book:
[07] 250 65 8 # http://highstat.con/index.php/mixed-effects-models-and-extensions-in-ecology-with-r
> attach(df.1) o &
> Abun fLU *
[1] 232 235 191 207 236 155 242 195 196 236 229 269 341 319 278 183 230 242 145 87 148 66 68 61 o L
[25] 34 139 171 217 222 143 163 250 208 260 270 315 203 33 211 109 87 142 140 220 163 218 224 252 12 #4444 Chapter 1.
[49] 272 275 205 159 167 152 123 142 129 131 178 185 173 214 222 200 217 151 178 111 72 93 83 188 I L. o . .
[73] 201 243 78 181 214 194 197 181 272 234 194 246 212 102 191 127 85 79 119 174 215 200 197 228 14 #First, set the working directory to the Tocation on your computer of the files
fo7] 259 63 15 # you wish to be usin
> detach(df.1) 1
3 attach(df.1) 17 setwd("C:/Users/jds0282.UNT/Desktop/wWorkstuff/MISC_READING Resources/MIXED_EFFECTS_MODELING/20(
: : _ s W " 18
> hist(abun, col = "Tightgreen”, main = "Abundance") 19 # Next, import the first set of data used in the book; the "Seals” data.
vl20
21 df.1 < read.table("seals.txt", header = TRUE, dec = ".")
Files Plots Packages Help Viewer -0 22
B Zoom | Figot - Q1| &opwish + | @ | 23 # Next, get a summary of the data, and the number of rows and number of columns, to
- - 24 # make sure it was properly 'read’ by R
25
26 summary(df.1)
Abundance 27 nrow(df.1)
28 ncol(df.1)
=) 29
i 30 # To take a look at the 'abundance’ ("Abun") column (i.e. vector) of data...
31
9 32 df.15Abun
33
34 df.1[,1]
S & 35
2 36 attach(df.1)
S w 37 Abun
-2 38 detach(df.1)
£ 39
v oe 40 # Now we can remove 'df.1' before proceeding to Chapter 2 in the book.
41
42 rm(df.1)
b 43
—‘ 44 # we can "list’ everything in the workspace to make sure we haven't Teft anything
o 45 # Tying around which might make things confusing later.
T T T T T T T 1 3; 150
s
0 50 100 150 200 250 300 350 48
49 v
Abun 50 < >
201 | O (Untitled) = R Script =

Keep in mind, you can click on the “Zoom” button of the plot pao open the graph or plot in a
new window (i.e. outside of RStudio) to get a better view oflihen, minimize the plot pane to
re-expand the console pane and continue working.
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1 Plot Zoom — o0 x
Console /U iT/Des . R —_0
[49] 272 275 205 159 167 152 123 142 1| Abundance HRun | B Source + =
[73] 201 243 78 181 214 194 197 181 2
[97] 259 65
> df.1[,1] o R (2009)

[1] 232 235 191 207 236 155 242 195 1 2
[25] 34 139 171 217 222 143 163 250 2|
[49] 272 275 205 159 167 152 123 142 1
[73] 201 243 78 181 214 194 197 181 2

[97] 259 65
> attach(df.1) ™
> Abun &

[1] 232 235 191 207 236 155 242 195 1
[25] 34 139 171 217 222 143 163 250 2
[49] 272 275 205 159 167 152 123 142 1

computer of the files

[73] 201 243 78 181 214 194 197 181 2|

[97] 259 65 &
> detach(df.1) il
> attach(df.1) | Resources /MIXED_EFFECTS_MODELING/200
> hist(abun, col = "lightgreen”, main i

Seals” data.
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There are, over course, other options one may want to expetimith changing. Let’s begin
with the General options. | typically set the default workitirectory to a location which is more
general than specific. Most of my work computers have a fileafomy work stuff and within
which is a general R oriented folder (e.g. what is displayeldw). The desktop might be a good
general location too. As a habit | always set the workingalosy at the top of each script file
to the location of all the files related to a particular proje&@ne must be careful when specifying
paths as R only recognizes forward slashes / and not badkeslashich are commonly used by
Windows operating systems.

Options

R version:

14 [ T —— Change..

Gea [Default] [64-bit] CARVR-3.4.1 ] ange.
Default working directory (when not in a project):
Code |C:/Users/jds0282/Desktop/Warkstuff/lon_R || Browse..
-31 [¥]|Re-use idle sessions for project links
Appearance

[|Restore most recently opened project at startup
[IRestore previously open source documents at startup

Pang Lajout ["|Restore .RData into workspace at startup

.y Save workspace to .RData on exit: | Ask & ‘
Packages e
@ [ |Always save history (even when not saving .RData)
R Markdown [T|Remove duplicate entries in history
(-] [TIShow Lastvalue in environment listing
Sweave [#]Use debug error handler only when my code contains errors
g [“|Automatically expand tracebacks in error inspector
Spelling . ) . )
[FAutornatically notify ma of updates to RStudia
Git/SVN
%<
Publishing

| o Cancel Apply




Next, let's take a look at the Editing tab of the Code settings.

Options
-~ I
| Display  Saving | Completion | Diagnostics
General
General
[FlInsert spaces for tab
Code =
Tebwidth 2 |
o £
3 [ZlInsert matching parens/quotes
Appearance . i
[7lAuto-indent code after paste t
[|Vertically align arguments in auto-indent
Panetayont [FlSofe-wiap R source files. I
[“IContinue comment when inserting new line ]
£

|
Pack:

e Siirsnirelselectian on e Hsenian:. | Ciie BBk i

R Markdown Keybindings: Modify Keyboard Shonus..

SyieaiE Execution
- [#]Ahways save R scripts before sourcing
= £

Spelling |"|Focus console after executing from seurce

@ [7]Execute all lines in a statement
Git/SVN Snippets

RO [7]Enable code snippets | EstSripoes | 2

Publishing

ok || cancel Apply

Inserting a specific number of spaces for tabs (e.g. 2 spasekefault) is a good idea. That’s be-
cause writing functions and loops, which often contain miamgs and functions and loops within
them, it can be otherwise difficult tcead the code. RStudio brace-matches by default. This
means that whenever the user types a parenthesis, bragacket) RStudio automatically prints
a corresponding version wose the parentheses, braces, or brackets. Most people seestais a
convenient feature, | do not. | find it interrupts my typingalso | turn thatfeature off. The only
thing | change in the Display settings (tab) is the consohét liength from 1000 to 10000.

Options
!
2 Editing || 00400 Saving | Completion | Diagnostics
General
General
‘ [¥]Highlight selected word
Code _ i
| [JHighlight selected line
o £
—j [¥|Show line numbers
Appearance i

= )
Clshowmargin |
Margin column 30 |

Pamclapollt [TIShow whitespace characters '

| [IShow indent guides

Packuges [#|Blinking cursor i
v} [ESlici it Wightig hting s console oput
R Markdown [T]Allow scrall past end of document
-3 [“|Highlight R functien calls
Sweave
5 Fold Style: [Start 0oy 7] |
Spelling Console
L 4 Limit length of lines displayed in consoleta: 10000 |
Git/SVN 2
-
Publishing

oK Cancel | Apply \

| do not change any settings in the Saving, Completion, or iatics tabs. Nor do | change any
of the other settings (e.g. Appearance, Packages, R Markdzie.). However, | do set the mirror



(for downloading and updating packages) in the “Rprofile’dite; which is located in the “etc”
folder of the R installation. An example of which can be foordthe R&SS Introduction to R
short course website at:

http:// bayes. acs. unt. edu: 8083/ BayesCont ent/ cl ass/ Jon/ R SC/ Modul e2/ JonsRpr

That's about all | have to offer at this time. Again, | refetarested parties to consult the RStudio
website to explore the functions, features, and custoiizaf RStudio.

General R tips.

| believe there are two general perspectives when it coma®tramming. One values efficient,
compact, and elegant code. The other favors read-abibty;others, particularly those with less
experience, decipher what was done and why? | imagine misstoth a computer engineering
/ computer science background tend to be the former. | anaylgleof the latter perspective.
Most of the scripts | produce, whether for the R course pages templates / examples for specific
clients...must be readable. Therefore, what follows belmmy own thoughts ogood R scripting
habits orgood R user habits.

Generally, good habits when working in R, or any programmargylage, include commenting
copiously. This is perhaps the most important thing; usioigiments to describe what was done
and why in the script files. The script files are the backbonengfanalysis projedor me. Why
was a gender variable recoded and what were the codes used®é&kéywo variables eliminated
from analysis? Answering these types of questions with cemimin the script as the script is
being created allows me, or anyone, to review the scriptpbaate what was done and provides
an explanation for why it was done. In the current researichate one focus has been replica-
tion and reproduction of results. Documentation is the kest to allowing replication, or even
reproduction, and comments in script are invaluable. Contsnare also very useful for writing
up results; again if habitually commenting while workingdhgh the data analysis it will make
writing up a manuscript later much easier.

Returning to the settings and specific spaces for tabs, itiergdly good for readability sake to
indent subsequent lines which are contained inside a setrehtheses or braces, such as:

for (i in 1:1000){
if(x[i] >=0){y[i] <- y[i] + 25}
Pf(x[i] < 0){y[i] < y[i] - 25}
z[i] <- x[i] + y[i]
}

As one becomes more familiar with R it will become importanstandardize the way one does
certain things. For example; there are several ways to indexll a specific variable or column
of a data frame. After learning all those ways, | would suggettling on the one you find most
comfortable and sticking with it in all subsequent scrigher general tips include trying to use
recursion as much as possible. This can make the script basdhd, but is much more efficient
and efficiency is a good thing to strive for when writing striglso, saving workspace objects
(.RData) can consume a lot of space; so, | tend to avoid sakimgvorkspace of a project and

8
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only saving the script — to save space on my machines. HowéVdrave conducted a resource
intensive operation; say an iterative imputation techaigtich took 20 minutes to complete then
| would certainly save the workspace and annotate the doriigfflect that for later.

Lastly, it is important to note that many functions in R refyom a random number generator to
properly conductandom operations (e.gr norm{ n = 1000, nean = 10, sd = 1.5)).
If replicability and / or reproducibility are needed, themeamust ‘set the seed’. Setting the seed at
the beginning of a script allows randomized functions tametheexact same results. Setting the
seed is done with the followinget . seed(12345678) , with any numeric combination inside
the parentheses. Obviously, the specific numeric combinatsed allows the same result to be
produced (i.e. changing the seed number will produce diiferesults).

This document was created usiAgeX



