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We will open RStudio on our computer (not R!)
1.1.2 Using R via RStudio

Recall our car analogy from earlier. Much as we don’t drive a car by interacting directly with the engine
but rather by interacting with elements on the car’s dashboard, we won’t be using R directly but rather
we will use RStudio’s interface. After you install R and RStudio on your computer, you’ll have two new
programs (also called applications) you can open. We’ll always work in RStudio and not in the R

application. Figure 1.2 shows what icon you should be clicking on your computer.

R: Do not open this RStudio: Open this

FIGURE 1.2: Icons of R versus RStudio on your computer.
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https://moderndive.com/1-getting-started.html#using-r-via-rstudio

Emma Rand

RStudio anatomy
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RStudio anatomy

https://buzzrbeeline.blog/

= output is in a different colour

= [1] indicates 3.4 is the first
element of the output

= many commands will not have
output, the prompt just reappears

= # assigning the mean to mx
= mE <- mean(x)
=

Console: where output goes

Script file
Write code here |
To run code put your cursor on the ©) Rstudio
line and click the run button File Edit Code View Plots Session Build Debug  Profile Tools  [Help
? - —— — . ;
Edit to correct errors e B TO T ¢ =
= record of commands that worked | T T ) =
Save scripts with the .R extension L Source on save | Q 7+ - i Ol ooges S
1 # any line starting with with a hash
= syntax will be high|ighted 2 # is not treated as a command. This
. 3 # allows you to write notes on your code
= good practice 4 # known as 'commenting’.
. . 5 # wWrite plenty of comments in your scripts
< - is the assignment operator 6
: : ’ 7
= puts what is on the right in to the 8 # assignment of some r'IQIbEFS to an object x
o 9 X = c'::zg 4; 1: 4! 6}
object on the left 10 # calculating the mean of x
= Assign results if you want to use 11 mean(x)
. 12 # assigning the mean to mx
them again 13 mx <- mean(x)
14 |
Console Script: where you write code
When you click run, code is sent to
the console and executed
> iS the prompt 14:1 [Top Level) = R Script =
. Console  Terminal
= do not type it ”mr, , :m:: =
S TUSEMTS/erl s/ w.
= appears when R is ready for next > A
command "
Command OUtpUt goes here by : i‘ ifSl%gmeLTt if iomg)numbers to an object x
default | > mean(x)
[1] 3.4

— O X
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Environment

Name objects by assignment to
use them again

All the objects you created in your

k| Igro_iect: [Monge] =

Session

Environment  History (ﬂmhem— —
= H #* Import Dataset = j’ List =

7} Gl bal Environment =
valu

Saving the environment saves all
the objects, but not the code with a
.RData extension

3.4
num [1:5] 2 41 4 6

=5

Environment: where saved output goes

History

A history of every command you
sent to the console, mistakes
included.

File can be saved but usually you
just need the script

Packages

Many functions come with R
A huge amount of extra
functionality is available in
packages

Packages can be installed by
clicking the Install button

Files | Plots Packages Help Viewer - ]
&/ install | @ update
Mame Descripti Version
System Library -
[ abind Combing Multidimensional Arrays 14-5
[ ] abind Combing Multidimensional Arrays 14-5 L
[ acepack ACE and AVAS for Selecting Multiple 141
Regression Transfarmatinns
[ aded Analysis of Ecological Data: 1.7-11
Exploratory and Euclidean Methods in
Environmental Sciences
[ agricolae Statistical Procedures for Agricultural 1.2-8
Research
] AlgDesign Algorithmic Experimental Design 1.1-7.3 v
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Help

Access to manual pages for all
installed packages

Plots

Figure output appears here



https://buzzrbeeline.blog/2018/07/04/rstudio-anatomy/
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https://allisonhorst.com/everything-else

Coding in the console

When you first open R, the console should be empty. Typing and executing code in the console

Console  Terminal - Jobs e Type code in the console (blue text)

~/Google Drive/BERD R Classes/berd r_courses_github/
e Pressreturn to execute the code

R version 4.0.2 (2020-06-22) -- "Taking Off Again" .
Copyright (C) 2020 The R Foundation for Statistical Computing ¢ OUtpUt shown below in black

Platform: x86_64-apple-darwinl7.® (64-bit)

R 1s free software and comes with ABSOLUTELY NO WARRANTY. Elg 5

You are welcome to redistribute 1t under certain conditions. 3 -

Type 'license()' or 'licence()' for distribution details. Elj ;

Natural language support but running in an English locale > "hello”

[1] "hello”

R is a collaborative project with many contributors. > # this is a comment, nothing happens

Type 'contributors()' for more information and >#5 -8

"citation()' on how to cite R or R packages in publications. > # separate multiple commands with ;
>3 +5; 4+ 8

Type 'demo()' for some demos, 'help()' for on-line help, or [1] 8

"help.start()' for an HTML browser interface to help. [1] 12

Type 'q()' to quit R. S

>
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We have an option of where to write our code

e We can use the console directly

= BUT our work won't be saved

e We can alsoopenup afilecalleda .R file
= Hit the new document looking button, thenclick R script
= Now we can type in the R script
= |n the R script, we need to press cmd + return or ctrl + return to execute the code

= Qutput will show up in the Console!

e Example by Nicky here!
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Math calculations using R

e \We can use R as a calculator!!

e Rules for order of operations are followed

e Spaces between numbers and characters are ignored

[1]

[1]

[1]

[1]

1072

100

3 77
2187

6/9
0.6666667
9-43

-34

473=-2* 7+9 /2

[1] 54.5

The equation above is computed as
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9
43—(2.7)+§



Variables (saved R objects)

Variables are used to store data, figures, model output, etc.

e Can assign avariable using either = or <—

Assign a vector of values

= Using <-is preferable for certain occasions e Consecutive integers using :

= | usually just use = because less typing hehe

Assign just one value:

[1] 5

a <- 3:10
a

[1] 3 4 5 6 7 8 9 10

e Concatenate a string of numbers

b <- c¢(5, 12, 2, 100, 8)
b
(1] 5 12 2 100 8
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Let’s try it out!

e Create anew variable y that is assigned the value of 8

e Create anew variable c that is assigned the vector of values 15 through 20

e Create anew variable d that is assigned the vector of values 16 through 19 and 22.

e Did you notice anything in the Environment section of Rstudio?
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Doing math with variables

Math using variables with just one value

Math on vectors of values:

element-wise computation

X <- 5

X a <- 3:6
[1] 5 a

x + 3 |[1]3456
[1] 8 ‘ at2; a*3

y <- x"2 [1] 5 6 7 8

y [1] 9 12 15 18
[1] 25 ‘ a*a

[1] 9 16 25 36
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Let’s try it out!

e Use the variable name y to find the addition of y and 5
e Add 5 tothevector C
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Variables can include text (characters)

1 hi <- "hello"
2 hi

[1] "hello"

1 greetings <- c("Guten Tag", "Hola", hi)
2 greetings

[1] "Guten Tag" "Hola" "hello"
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Using functions

e mean () is an example of a function

e functions have “arguments” that can be specified within the ()

e ?mean in console will show help file for mean ()

Function arguments specified by name: -unction arguments not specified, but listed in order:

mean(x = 1:4) | mean(l:4)
[1] 2.5 [1] 2.5
seq(from = 1, to = 12, by = 3) | ‘ seq(l, 12, 3)
[1] 1 4 7 10 [1] 1 4 7 10
seq(by = 3, to = 12, from = 1) |
(1] 1 4 7 10
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Now let’s use some functions for summary statistics

e \We will calculate the mean for C

e |et’s also calculate the standard deviation for C

= Recall, our functionis sd ()

s Use 7sd in the console to identify the arguments for C

e |fyou have more time, you can try to calculate the median and IQR for ¢
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Getting help with R
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There are many ways to get help when you are stuck

e Usethe 7 infront of the function name to get more information!

= Usually if | need help with the arguments for a function

e Google or go to stackoverflow.com
= Often when | Google, | get redirected to something like stackoverflow

= For example, let’'s say my mean function was outputting NA. | would Google something like “keep getting NA
for meanin R” Then end up here

e | can also go to my favoriate Al tool to get help

» This is most useful for getting code started if it's complicated (we're not really at that level yet)
= | asked ChatGPT “can you give me the code for calculating the mean in R”
o Thisis what | got

= For code generation, it gives you WAY too much

» | also asked ChatGPT “Why is the mean function in R giving me an NA?” (in above link)
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https://stackoverflow.com/questions/25297705/mean-na-rm-true-still-returns-na
https://chatgpt.com/share/66f8a2b9-9918-8006-88af-0dc7b64bb86a

More on Al usage

e |nthesyllabus

e |fyou cannot trace code back to the class notes, then do NOT use it!
» There's different coding practices and functions out there
= |I’'m giving you a specific set of tools that will serve as a good introduction

= You should be able to explain all your code and work
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https://nwakim.github.io/F24_EPI_525/syllabus.html#plagiarism-and-attribution
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