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Introduction to R/ RStudio

RStudio is a graphical user interface for R that offers convenient functionalities

for writing code, plotting, tracking history, debugging and workspace
management.
Panes
In RStudio there generally are four panes:
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R — tree-ring data----- #h#H o
2? ### read rwl-files © TRWcores 136 obs. of 40 variables &
22 TRWcores <- read.rwl("s@33.rwl", format = "tucson") Functions
23 avgTRW function (TRWdata, ID = c(1, 6), rmNA = TRU.. -
24 ### check site and tree IDs calcSPET function (temp, prec, latitude, n.clim, SPE.. "I
25 # stc: number of ID characters for site, tree and core
26 TRWcores.ids <- read.ids(TRWcores, stc = c(4, 2, 1))
27
28 ### average the measurements of two cores for single trees
29 # dplR function
30 TRWtrees <- treeMean(TRWcores, TRWcores.ids)
31
32 # alternative function from source > with original IDs instead of tree numbers
33 TRWtrees <- avgTRW(TRWcores, ID = c(1,6), rmNA = TRUE)
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Description

onsole ~/Desktop/TRACE workshop/
> TRWcores <- read.rwl("s@33.rwl", format = "tucson")
There does not appear to be a header in the rwl file
There are 40 series

21 Install
Name

Version

System Library

1 503310y 1883 2013 ©.01
s03312y 1889 2013 0.01 ~ abind Combine Multidimensional Arrays 1.4-5
3 503313y 1897 2013 0.01 assertthat Easy pre and post assertions. 0.1
4 503314y 1906 2013 ©0.01 backports Reimplementations of Functions Introduced ~ 1.0.5
5 03315y 1881 2013  ©.01 Since R-3.0.0
6 s03316y 1882 2013 0.01 base64enc Tools for base64 encoding 0.1-3
7 503317y 1879 2013 0.01 beeswarm The Bee Swarm Plot, an Alternative to 0.2.3
8 03318y 1890 2013  ©.01 Stripchart
9 s03319y 1890 2013 0.01 bitops Bitwise Operations 1.0-6
10 503320y 1909 2013 ©.01 boot Bootstrap Functions (Originally by Angelo 13-18
11 03302y 1886 2013  ©0.01 Canty for 5)
12 503303y 1892 2013 0.01 caTools Tools: moving window statistics, GIF, Base64, 1.17.1
13 503304y 1882 2013 0.01 ROC AUC, etc.
14 503305y 1897 2013 0.01 ~ class Functions for Classification 7.3-14
15 503306y 1894 2013 0.01 cluster “Finding Groups in Data": Cluster Analysis 2.0.5
sA3307v 1887 2013 0.01 Extended Rousseeuw et al.

Pane 1: View files and data. In the file pane, scripts and data will be opened.
Each file opens in its' own tab. A script is a text file with commands you want to
execute in the console. Scripts are easy-to-use when analyzing data, for example
in your thesis, as they offer the possibility to review and rerun your code.

Pane 2: Console. In the console, all calculations take place. In the command line
interface, you type the commands you want to execute (by pressing return).

Pane 3: Environment and history. Under the tab Environment, a list of all the
objects you have loaded into your workspace is shown. For example, all datasets
you have loaded and objects you have created. Under History, the complete
history of code you have typed is saved.

Pane 4: Files, plots, packages and help. This pane contains the following tabs:
- files: where you can see your files and folders
- plots: where your created plots will appear
- packages: a list of packages you have access to and are loaded
- help: where help files will open after a help-command in the console or
clicking on a package under ‘packages’.



Calculator
The console can be used as a simple calculator for addition, > 1+1

subtraction, multiplication, and division using the standard 5123%1)/2
operators +, -, *,and /. [1] 1

> 2*3

[1] 6

In order to use the console effectively, one should know how to store data in so-
called variables. In R, a variable is a name that is assigned to (a) particular
value(s). Instead of numbers, variable names can be used in calculations.

Values can be assigned to variables using one of the following three operators <-,
= and ->, for example to assign the number 1.82 to the variable ‘length”:

> length<-1.82 Environment = History
> length=1.82 ¥ [ _#Import Dataset~ =¥ Clear
> %.82-;1ength "}, Global Environment ~
> lengt
Values
[1] 1.82
length 1.82

In each of the three cases, you can confirm the assigned value by typing ‘length’
and pressing return. The created variable is automatically saved in the
Environment.

Similarly, you can assign the value of 65 to the variable ‘weight’ using the
command weight <- 65, and issue a command such as weight / length/2 to get a
resulting body-mass index of 19.6.

Data formats
Data can appear as vector or matrix.

A vector has a one-dimensional structure (e.g. a list of numbers) and can be
created as follows: length <- ¢(1.55,1.62,1.57,1.83,1.97,1.75,1.89,1.56,1.90,1.67)

You can confirm the values of this vector by typing ‘length’ in the console and
pressing return.

You can call a specific value in the vector by entering its numerical position inside
of square brackets:

> length <- ¢(1.55,1.62,1.57,1.83,1.97,1.75,1.89,1.56,1.90,1.67)

> length[2]

[1] 1.62
The mean of all these lengths can be calculated with mean(length). Some other
functions read sum(), min() and max().



A matrix has a two-dimensional structure and can be created as follows:
mat <- matrix(c(2, 4, 3, 1,5, 7, 3, 2, 4), nrow = 3, ncol = 3, byrow = TRUE)

In a matrix, all elements should be of the same type (e.g. numerical, logical,
character).
You can call (a) specific value(s) in a matrix with its (their) coordinates:

» e.g. thevalueinrow 2 and column 3: mat[2,3]

= only row 1 (all columns): mat[1,]

» only column 1 (all rows): mat[,1]

» all rows exceptrow 1: mat[-1,]

» all columns except column 1: mat[,-1]

= to save it as new matrix: mat2 <- mat[,-1]

Besides vectors and matrices, another data structure exists in R: data frame.
This is a list of vectors of equal length. Columns of a data frame may contain
different data types (e.g. numerical, logical, character). Data frames are less
memory efficient as compared to matrices, but they are easy if you want to refer
to column names in subsequent coding.

To delete (a) certain row(s) or column in your data frame:
«  df[-1,]
= df[-(1:3),]
»  df[-c(1,3,5),]
= df[,"columnname"] <- NULL or df$columnname <- NULL
= df[,c("column1","column2")] <- list(NULL)

For some functions in R, data should be structured as a matrix, whereas for
others as a data frame. To check the format of your data, use the functions
is.data.frame(), is.matrix(), is.vector(), is.numeric(), etc.

To remove objects from your Environment, use the remove function rm() as
follows:

rm(length)

rm(mat, weight)

Parentheses in R

In R various types of parentheses are used:
= () for functions
» []for indices, in matrix [rows,columns], for part of a list [[]]
» {} for loops (and functions you write yourself)



Packages and their functions

A great feature of the open-source software R is that all users can write and
publish packages for specific analyses on the repository CRAN (according to well-
defined standards). Such packages contain functions, data and (or) code. By
default, R comes with a standard set of packages to perform basic statistical
operations. Additional packages can be manually downloaded and installed. To
be able to use a specific package in your R session, you should load the package
by ticking the respective checkbox under ‘Packages’. Alternatively, one may type
library("package name") in the console.

Help pages for all functions can be loaded using ? or help(). For example, if you
are interested in knowing more about the function ‘plot’, type: ?plot or help(plot).
Each help page contains a description on the function, how to use it, and which
arguments can be specified.

Problem solutions

When you have sent a command to the console, look into the console, if there
still is a '+' then you have not finished the command (often a bracket () is
missing). If this was not your intention, press 'Esc', correct the command and
execute it again.

If you call an object and it returns: 'Object not found' there are two possible
reasons:

» spelling mistake

» you have not yet loaded the object in your Environment



