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At the end of this session, you 
should be able to:

Describe the 
structure and use 

of objects in R

Read data into R, 
visualize that data, 
and perform basic 
transformations

Describe how to 
use packages in R



What is R?

Data Handling Calculation Data Analytics

Graphical 
Displays

Programming 
Language

An integrated suite of software facilities for:



Some suggestions for learning a 
programming language 

Know the difference between the language 
and the framework – learn the language



Use online resources

Websites like StackOverflow and 
CodeReview can be extremely helpful in 
learning how to solve coding challenges



Read “Successful” Code

Use public repositories like GitHub to read 
successful code examples



Structure of R

R

Packages

Desired 
Analysis



Some Definitions

Script
• A text-based code file

• Can be saved, queried, etc.

Console
• Command prompt code execution 

system

Environment
• Global collection of all objects defined 

in current instance

Objects
• Data sets, variables, plots, models, and 

other defined items



Important Aspects of R 
commands

Expressions

• Operation is evaluated, printed, and the value 
is not retained in the environment

Assignments

• Operation is evaluated, value is passed to a 
variable retained in the environment, and 
result is not automatically printed



Important Aspects of R 
commands

Symbols for Code Entry

• R uses “>” to indicate it is ready to receive a new line 
of code

• “+” is used to show that the previous line was not 
complete

Commenting

• Comments can be placed almost anywhere. 

• Place a “#” in the code to indicate the following 
information is to be a comment

• Comments run until the end of the line



Types of Data Structures

Vectors

•A single entity consisting of an ordered collection of items of the same 
type

Matrices 

•Multi-dimensional generalizations of vectors of the same type

Lists

•General form of vector for which elements need not be the same type

Data Frames

•Generalized matrix structure in which columns need not be the same 
type



Assignment and Expression 

Comment (“#”)

Assignment

Expression

Output printed by R



Assignment and Expression 



Functions in R

Desired 
Operation

Functions in Base R

User Defined FunctionsFunctions in Packages



User-Defined Functions



Functions from Packages



Functions from Packages



Functions from Packages



Functions from Packages



Functions from Packages

One-time package installation

• Can install from binaries, github, etc.

• Can install from program utilities

• Can install from code (install.packages(“package 
name”)

Opening packages (each instance of use)

• Open from code (library(package name))

• Note – no quotes here



Functions from Packages



Example 1

Together, we will:
1.Read data from a csv file into R
2.Look at and summarize the data
3.Convert data between long and wide format
4.Visualize the data



Step 1:

Open Excel and Enter the Below Data

Save the file in your Documents folder, as a 
CSV, using the name “ExampleData.csv”)



Step 2:

Open R and check your working directory:

use the “read.csv” command to ExampleData

If need be, set your working directory to your 
documents folder:



Step 3:

Assign the data the label “d”:

Summarize the data



Step 4:
Convert the data to long format



Step 5:
Visualize the data



Step 6:
Visualize the data



An Aside
Cleaning up Dataframes



Converting Data from Long to 
Wide



Example 2

Together, we will:
1.Read data from a csv file into R
2.Merge two dataframes
3.Perform calculations on data
4.Visualize the data



Workshop data example 2

Together, we will:
1.Read data from a csv file into R
2.Merge two dataframes
3.Perform calculations on data
4.Visualize the data



Make a new CSV file

Save the file as “FeedData.csv” in your 
working directory folder (My Documents)



Read the CSV into R

Call the data-frame “f”



Convert from wide to long format

Call the data-frame “f”



Rename the columns of the data 
frame



Merge the f and the m 
dataframes



Perform some calculations



Visualize the dDMI data



An Aside

- X labels: +xlab(“label”)
- Y labels: +ylab(“label”)
- Preset themes (e.g., +theme_minimal() )
- Other types

- Geom_density()
- Geom_point()
- Geom_line()



Conditional Statements

Single Instance “if” statements

• Typically depends on single variable value (if 
change = “yes” then …)

• Can apply transformation across number of 
variables/vectors

Vectorized “if” statements

• Executed for each element of a vector (if element[i] 
> 2 then …)

• Typically applies to corresponding element of the 
same vector or a different vector



Rules for conditionals

Conditional Symbol

Is greater than >

Is less than <

Is equal to ==

Is within %in%

Is not equal to !=



Example Vectorized Conditional



Additional things 
you want to learn? 

Email: rrwhite@vt.edu

Office: 540-231-7384

Cell: 509-701-9290

https://www.mentimeter.com/s/f7380f02961620664bf8857bee1894f2/6c3d224dbed3/edit?

