
Getting Started

• Download and install R + Rstudio 
– http://www.r-project.org/
– https://www.rstudio.com/products/rstudio/download2/ 

• TACC
– ssh username@wrangler.tacc.utexas.edu
– % module load Rstats
– % R

• Slides
– R-Intro: http://bit.ly/2bjYIdT
– R-Analytics: http://bit.ly/2boe4Cn
– R-HPC: http://bit.ly/2b0BMPS
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https://www.rstudio.com/products/rstudio/download2/
https://www.rstudio.com/products/rstudio/download2/


Schedule

• Introduction to R - 9:15 to 10:15
• Break
• R Analytics - 10:30 to 11:30
• Lunch
• R for HPC - 1-2:00
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R-project background

• Origin and History
– Initially written by Ross Ihaka and Robert Gentleman 

at Dep. of Statistics of U of Auckland, New Zealand 
during 1990s.

– An offspring of S: Bell Labs, interactive Fortran/C
– International project since 1997/Beta release 200
– Explosive growth last 10 years

• Open source with GPL license
– Free to anyone
– In active development *
– http://www.r-project.org/

http://www.r-project.org/
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What R does
R is a programming environment for statistical and data 
analysis computations. 

•Core Package 
• Statistical functions
• Plotting and graphics
• Data handling and storage

• predefined data reader
• textual, regular expressions
• hashing

• Data analysis functions
• Programming support: 

•loops, branching, subroutines
•Object Oriented

• Extensive community contributed packages. 



R’s Popularity

http://www.r-bloggers.com/new-surveys-show-continued-popularity-of-r/



R command line interface on cluster



RStudio: A better user interface of R
• RStudio is an open source graphical user 

environment for R users. 
– https://www.rstudio.com/

• RStudio allow users to 
– Interactive code development
– Run R scripts
– Exploring local file system 
– Viewing data file
– Viewing graphical output from R
– …
 

https://www.rstudio.com/
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Basic Syntax



Math Operations  

• R as a calculator
– +, -, /, *, ^, log, exp, …



Variables
• Numeric

• Character String

• Logical



Assigning Values to Variables

• “<-” or “=“

• Assign multiple values
– Combine,  c()
– Stdin, scan()
– Series, seq()



NA: Missing Value

• Variables of each data type (numeric, character, 
logical) can also take the value NA: not available. 

• NA is not the same as 0
• NA is not the same as “”
• NA is not the same as FALSE

•Any operations (calculations, comparisons) that involve 
NA may or may not produce NA:



Basic Data Structure

• Vector
– an ordered collection of data 

of the same type
– a single number is the special 

case of a vector with 1 
element.

– Usually accessed by index



Basic Data Structure

• Matrix
– Rows, Columns
– Single data type
– Linear algebra 

computations



Basic Data Structure
• List

– an ordered collection of data of arbitrary types.
– name-value pair
– Accessible by name



Dataframes
• R handles data in objects known as dataframes;

– rows: data items;
– columns: values of the different attributes

• Values in each column should be from the same type.



Built In Data Sets
• R provides many pre-installed data sets
• data()
• data(mtcars)



Read Dataframes From File
• read.table()

            > worms<-read.table(“worms.txt",header=T,row.names=1)

– Read tab-delimited file directly.
– Variable name in header row cannot have  space.

• To see the content of the dataframes (object) just type is name:
> worms
 

the first row contains the variables names

the first column contains data label

path: in double quotes



Selecting Data from Dataframes
• Subscripts within square brackets

– [, means “all the rows” and 
– ,] means “all the columns” 

• To select the first three column of the dataframe



Selecting Data from Dataframes

• names() 
– Get a list of variables attached to the input name

• attach()
– Make the variables accessible by name:

> attach(worms)



Selecting Data from Dataframes
• Using logic expression while selecting:



subset rows by a 
logical vector

subset a column

comparison resulting 
in logical vector 

subset the 
selected rows

Selecting Data From a Dataframe
More examples:



Sorting Data in Data frames

• order()
State columns to be sortedState the Area for sorting order



Sorting Data in Dataframes

sorted in descending order 

• More on sorting selected



str()
• str() provides details on a particular data 

structure.



Flow Control

• If … else

• loops

if (logical expression) {
  statements
} else {
  alternative statements
}

* else branch is optional

for(i in 1:10) {
   print(i*i)
}

i=1
while(i<=10) {
   print(i*i)
   i=i+sqrt(i)
}



Flow Control

• apply (arr, margin, fct )
– Applies the function fct along some dimensions of the 

vector/matrix arr, according to margin, and returns a vector or 
array of the appropriate size.



Flow Control

• lapply (list, fct) and sapply (list, fct)
– To each element of the list li, the 

function fct is applied. The result is a 
list whose elements are the individual 
fct results.

– Sapply, converting results into a vector 
or array of appropriate size



Create Statistical Summary 
• Descriptive summary for numerical variables: 

– arithmetic mean; 
– maximum, minimum, median, 25 and 75 percentiles (first 

and third quartile);
• Levels of categorical variables are counted



Create Plots

• plot(…)
– Create scatter plot.

> plot(Area, Soil.pH)



Create Plots

• Histograms: visual 
frequency distributions

> hist(airquality$Temp)



Other Common Plots

• Univariate: 
– histograms, 
– density curves, 
– Boxplots, quantile-quantile plots

• Bivariate: 
– scatter plots with trend lines, 
– side-by-side boxplots

• Several variables: 
– scatter plot matrices, lattice
– 3-dimensional plots, 
– heatmap





Getting help
•  “?” Or “help”

Details about a specific command whose name you 
know (input arguments, options, algorithm, results):

         e.g. 
>? t.test

or 

>help(t.test)



Importing and exporting data
There are many ways to get data into R and out of R. 

Most programs (e.g. Excel), as well as humans, know 
how to deal with rectangular tables in the form of 
tab-delimited text files.

> x = read.delim(“filename.txt”) 
also: read.table, read.csv

> write.table(x, file=“x.txt”, sep=“\t”)



Saving your work

• history(Inf)
– To review the command lines entered during the 

sessions
• savehistory(“history.txt”)

– Save the history of command lines to a text file
• loadhistory(“history.txt”) 

– read it back into R
• save(list=ls(),file=“all.Rdata”) 

– The session as a whole can be saved as a binary file.
– load(“c:\\temp\\ all.Rdata”)

– Read back saved sessions. 



Additional Libraries and Packages

• Libraries
– Comes with Package installation (Core or others)
– library() shows a list of current installed 
– library must be loaded before use e.g.

• library(rpart)
• Packages

– Developed code/libraries outside the core packages
– Can be downloaded and installed separately

• Install.package(“name”)
– There are currently 8,900  packages at 

http://cran.r-project.org/web/packages/
• E.g. Rweka, interface to Weka.
• ggplot2: very popular for ‘building up’ plots

http://cran.r-project.org/web/packages/
http://cran.r-project.org/web/packages/


Installing Packages on TACC 
Systems

• R handles package dependencies for you.

• Many packages compile C/Fortan.

• In some cases, additional libraries required.  
• libXXX.so not found.  
• Submit a consulting ticket.



Installing Packages on TACC 
Systems

> install.packages('FrF2')
Warning in install.packages("FrF2") :
  'lib = 
"/opt/apps/intel14/mvapich2_2_0/Rstats/3.0.3/lib64/R/li
brary"' is not writable
Would you like to use a personal library instead?  
(y/n) y
Would you like to create a personal library
~/R/x86_64-unknown-linux-gnu-library/3.0
to install packages into?  (y/n) y

mpicc -std=gnu99 -fPIC -openmp -mkl=parallel -O3 -xHost 
-L/opt/apps/intel/13/composer_xe_2013_sp1.1.106/mkl/lib/in
tel64 -lmkl_rt -shared -fPIC -openmp -mkl=parallel -O3 
-xHost 
-L/opt/apps/intel/13/composer_xe_2013_sp1.1.106/mkl/lib/in
tel64 -lmkl_rt -o BsMD.so bsmd.o -lmkl_intel_lp64 
-lmkl_intel_thread -lmkl_core -liomp5 -lmkl_rt -lifport 
-lifcoremt -limf -lsvml -lm -lipgo -lirc -lpthread -lirc_s -ldl 
-L/opt/apps/intel14/mvapich2_2_0/Rstats/3.0.3/lib64/R/lib -lR



Further references

• R manual:
• http://cran.r-project.org/manuals.html

• Task Views
• https://cran.r-project.org/web/views/

• Community Blogs
• http://r-bloggers.com 
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David Walling

walling@tacc.utexas.edu

Break till 10:30
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