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Lecture - 02
Installation and Working with R

Hello, welcome to the course Essentials of Data Science with R Software 2, where we are going
to talk about the topics of Sampling Theory and Regression Analysis. And in this module of

the course, we are going to talk about some basic commands to the R software.

In the last lecture, I had tried to give you some overview that how statistics is related to the
data science. So, we had discussed different aspects, statistics, mathematics, computer science,
software, etc. So, definitely when we are trying to talk about data science, we need a software

also.

So, in this course, I am going to use the software whose name is R, capital R. Means I am sure
that you have heard about this software. Now, in the next couple of lectures, I will try to give
you a concise brief information on the tools which I am going to use in R. And I would like to
make it very clear in the beginning itself that it is not possible for me to teach you complete R

software in this lecture.

I am assuming that you have a fair background in the R software, and you know how to operate
it, you know about the basic commands. Now, in case if you do not know, then one of the
suggestion I can give you is that I have another course on this R software called as Introduction
to R software. And it is video files are uploaded on the websites of NPTEL. And possibly you
can download them from there and can have a look or you can follow from any other sources

any other book, any other video, any other notes etc. whatever you want.

So, now I will try to start, in this lecture I will try to give you a brief background about R and
that the choice of commands which I have chosen in my lecture they are essentially related to
the topics which I am going to cover in this course. So, I will try my best to make sure that
whatever tools in R, I am going to use further those tools are explained here in the next couple

of lectures, right.
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R Software

Use of a software is desirable and moreover an essential part of

any analysis.

Some popular statistical software are SPSS, SAS, Minitab, Stata,
Matlab etc. — i

Another software is R.

R is a free software. .~ —

So, the first question comes here; what is R software and why it is needed. So, we all know that
this use of software is desirable and now moreover it has become an essential part of any
statistical analysis, any data analysis, without this you just cannot do it. And when I come to
software, then with then there are some software which are dealing with statistics they have a
emphasis on statistics. And such a popular software are like SPSS, SAS, Minitab, Stata, Matlab,
they were popular, they were they are in the market for a very very long time. And similar to
this, there is another software which is called here as a R. One of the biggest difference between
these software like SPSS, SAS, Minitab, Stata etc. and R is that R is a free software, whereas,
SPSS, SAS, Minitab, Stata, Matlab etc. they are the paid software, right.

Remember one thing I am not criticizing any of the software. I am not saying that what is good
or what is bad, but [ am simply trying to choose the software R for my analysis. And one of the

biggest advantage in my opinion is that this is a free software. You do not have to pay for it.

(Refer Slide Time: 04:43)



Developers of R Software

Currently developed by the R Development Core Team.
Available at www.r-project.org

It supports many free packages which helps the data scientist and

analyst.

And this R software is currently developed by a team which is called as R development core
team. And this software is freely available to download at www.r-project.org. And this software

supports many free packages which help the data scientists and analysis in different types of

statistical analysis.
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What is R?

R is an environment for data manipulation, statistical computing,

graphics display and data analysis.
Effective data handling and storage of outputs is possible.
Simple as well as complicated calculations are possible.

Simulations are possible.

And just like any other programming language, programming software R is also similar to them
and R is an environment for data manipulations, statistical computing, graphic display, data

analysis simulation etc.; all those things whatever we can do in a normal software they are also

possible in this software.



The effective data handling, storage of output is possible just like other software. Simple as
well as complicated computation calculations are also possible in R software. Simulations are
also possible in R software. So, in a nutshell that means, I can say that whatever type of
computation simulation etc. whatever are possible in a usual software, they are also available

in R software.
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What is R?

Graphical display on-screen and hardcopy are possible.

Programming language is effective which includes all possibilities

just like any other good programming language.
R has a statistical computing environment.

R is free (open source) software and therefore is not a black box.

And when I come to the graphic the graphical display on a screen as well as the hard copies
are also possible, the graphics can be saved in different formats like a pdf, post script, etc. And
then R also has a programming language, right. And this programming language is quite
effective and this includes all sorts of possibility just like any other good programming

language and which also supports the statistical computing environment.

What you really mean by statistical computing environment? For example, if I want to do
certain computation for the linear regression modelling and time series modelling, then there
are special package which can be downloaded and those packages can be feeded with the

required input and they will result in the statistical computing.

And since R is a free software, that is an open source software, so that is why it is not a black
box. Black box means sometime it happens that when we try to do some analysis in any

software many times we have no idea what the software is doing, but we get only the outcome.



So, R has an advantage that it is an open source software. So, one can really look what sort of
tools have been used in the programming, and how this outcome is coming and how and what
is the methodology or the programming language or the rules which have been used in getting

that outcome.
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Switching to R

R is available for Windows, Unix, Linux and Macintosh platforms.

Built in and contributed packages are available, and users are
provided tools to make packages.

It is possible to contribute own packages.

The commands can be saved, run and stored in script files.

Graphics can be directly saved in a Postscript or PDF format.

Another advantage of R is that is that is R is available for Windows, Unix, Linux and Macintosh
platforms, right. And there are two types of packages in R, one are built-in packages and one

are the contributed packages.

And in case if somebody wants, someone can also create their own packages. It is also possible
to contribute own package. What does this really actually mean these contributed packages or
built in packages? You see in statistics, we are going to do different types of computation,

different types of statistical manipulations.

Now, in case if a software is created in which all those possibilities are combined, then one
outcome will be that the out that the software will become too heavy, the size of the software
will become too large. Secondly, means everybody is not really going to use all the packages,
means everybody is not really going to use time series package, everybody is not going to use

the regression analysis, everybody is not really going to use the design of experiment.

So, what R development core team thought? They thought that ok, there are certain aspects

which are commonly useful, they should be embedded in the base package. So, they created a



small package which is called as R base package and the commonly used commands are

available in the base package.

Now, there will be some specialized tools required. For example, if somebody wants to use the
time series, somebody wants to use the design of experiments. So, for that what they have
done? That they have created the special packages, a special software I can say which are the
integral part of R software and those parts of the software, they are uploaded on the websites

of R project.

And whenever you need it, they can be downloaded, they can be installed within the R software,
they can be used. So, now once we try to think about these type of packages. So, these packages
are created either by the R development core team or they can be created by those people who

are trying to develop a tool.

For example, if I do some research and if I develop another tool, then I have an option that |
can create a package, I can do the programming of the methodology which I have developed
and then I can contribute this package in the R software. After verifying, this software will be
uploaded on the website of R software and anybody can download it. So, this is what we mean

by contributed packages.

So, different people who are working in a statistics, those who are trying to develop new tools
they try to develop those packages and they try to contribute in the R software. So, both the
things are possible that one can download the packages which are developed by the R

development core team or developed by individuals, ok.

Now, after this that R will also have some commands those commands can be saved, they can
be run, they can be stored in a script file and just like any other software a group of a commands
can be written in the form of a program or they are called as a script file in R or they can be or
the individual commands can also be executed, right. And as I said the graphics can be directly

saved also in the pdf format postscript format, jpeg format and various types of other things.
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Installing R

You may install R in a windows or Mac platform by

downloading from the Comprehensive R Archive Network

(CRAN) website:/ www.r-project.org or directly from

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

R The R Project for Statistical
: Computing

Downlosd

Getting Started

Now, in case we want to install the R on our computer. So, there are, there can be several
options whether we have a window system, Mac platform or Linux platform or Unix platform,
whatever it is we simply have to go to the website www.r-project.org and or directly if you go

to this website this cran.r-project.org.

And actually this project can be this site can be can be exit correctly from the website www.r-
project.org. And once you go there to this website you will get here in the information like here
download R or you can choose here this CRAN mirror, actually CRAN mirror is the

comprehensive R archive network.

So, different people have or say different places, different institutions have uploaded the R
software and its package on their servers. So, in order to distribute the load of distribution of
the R software and as well as R packages, these different sites have been created which are
holding the R software as well as the packages and one can use any of them. So, you come here
you try to click on this link over here download R, you will get a software, you can save it on

your hard disk.
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And then you simply have to just double click on the software, and then it will ask you several
types of information and you simply have to just give the information, and then the software

will be installed on your computer and finally, you finally you will see a icon like this one here
R.

And if you double click on this icon, you will the software will begin and you will get here a
window like this thing, right. So, I can show you here this window on my computer and actually
first I can show you here, that if you come on this here desktop you can see here, this is the

here R icon which I am moving here.
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And if I double click it here I will get here this type of window.
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And you can see here, here it is written R console. There are different types of options here
file, edit, view, miscellaneous, packages, windows, help, etc. they are just like any other

software. So, I have taken a screenshot here for your convenience, so that I can explain it here.

So, you can see here that in that we are getting a window like this one, this is called actually
here a console. And here you can see here that there is a symbol here just like greater than, this
is called as command line and we try to type our commands our instruction at this place, right.
Sometimes people try to use this technical language like console, command line and people

really get badly confused what are those thing.
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Installing Packages and Libraries

The base R package contains programs for basic operations.

It does not contain some of the libraries necessary for advanced
statistical work. =

Specific requirements are met by special packages.

They are downloaded and their downloading is very simple.

So, I just want to convey that these are very very simple thing; you simply have to look into
the nomenclature. And as I said, the package which you will install this is actually the base
package of R and it contains the programs only for the basic operation. It does not contain any
special libraries etc. for advanced statistical work. So, for any specific job, specific requirement
you need a specific package, they can be downloaded from this site and this downloading is

also extremely simple.

(Refer Slide Time: 16:52)

Installing Packages and Libraries

The base R package contains some necessary libraries only.

Other libraries are required for advanced statistical work which are

downloaded and installed as and when required.

Run the R program, then use the install.packages command to

download the libraries.

— [
-~ [ — ~

Examples : e

-

install.packages (Yggplot2") :installs package gg}'}loﬁi )

install.packages (" a_grico_lat 2 | installs package agricolae

install.packages ("DoE.base") :installs packageDoE .base),

I will try to show you here. And, but before going further let me try to explain you in a more
simple way. So, you have here a base package R. Have you heard the word library, in your

college, in your university, in your school? What is library? Library will usually have a
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collection of books or different types of things nowadays like as a CD, DVD or some electronic

books, files, notes, etc.

And what do you do? Suppose you want to study a topic. You will not have that book in your
home. So, you go to the library, you get it issued, the book is issued for some time, you bring
that book to your home or to your office and you study from the book. And once you are done,
once you have learned the subject, once you have finished the job, then you go back to the

library and you return it.

And if you do not do it, then what will happen? Means if you start buying all the books, your
bookshelf at home or in your office that will be continuously getting filled up and there will be

too many thing in your office which are no more required, ok.

So, same thing is being followed in the R package also, that there are there are libraries for
doing specific job. For example, if you go to the physical library, there will be books on
physics, books on chemistry, books on mathematics, books on statistics, books on computer

science. You go to the shelf; you try to choose the book which you want, get it issued.

Similarly, in the case of R software also there is a library, there are different types of packages,
we try to go to the library and we try to download those packages whatever we need. Once we
download it, we install it. Now, whenever I need it, I need to first call the software, means if
all the packages are always uploaded, the R software will become too heavy. The speed will

become less.

So, whenever I want to use a software, suppose today I decide I have to do a time series
modelling. So, I will download the software and I have to install it, and then I will load the
software by specific command. I will finish my job and I will return the software to the sorry;
I will return the package to the software. So, that my basics, base software is not too heavy to

be executed. So, this is how we do in R, right.

So, and remember one thing whenever you are trying to install a package on a computer that
package will be installed only on that computer, means you cannot say that if you have got 2
laptops or 2 computers in your office and if you install the package in one computer and if you
try to perform your analysis in another computer, that will be automatically installed in that
computer, no. This is this will remain only to that laptop or that computer where you have

installed, ok.
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So, now, so in case if I want to install a package then I have a command here install dot
packages, in s tall dot packages. And when I use this command install dot packages and
within the parenthesis and inside this double quotes, I have to write down the name of the

package which I want to download.

Suppose, I want to download a package whose name is ggplot2, right. This is the package
which is used for creating different types of nice graphics in R, so I have to simply give this
name inside this double quotes over here ggplot2 and you will see that the software will be

installed.

Similarly, if you want to install another package whose name is agricolae thatisagricola
e, then you have to give the name inside the bracket within the double quotes, and you have to
give the command install dot packages. And then the package will start getting installed on
your computer. And similarly, if you want to install another package for design of experiment

called as D o E dot b a s e, then you have to give the exact name to be here.

Remember one thing if the name has capital D, you have to give, you have to give here the
capital D. This name and the name of the project, they should be exactly the same, small letter
means small letter, capital letters means capital letters. You cannot say that that D o E is this
same as d o e, no, this is wrong, right. Or even if you write down here D o e, this is also wrong.

So, this has to be exactly the same.

(Refer Slide Time: 22:48)

Installing Packages and Libraries

Example
install.packages ("ggplot2")

-
> imstall.packages (“ggplotl
Installing package inte 'C:/Users/Shalabh/Docusents/R/win-library/).4é°
fas “1lib* is unspeciflied) wrre TRAN
=== Fleass salect s CHAN mirror for use in this session ---
T
s i 1)

LI

package "munsell’ successfully unpacked and MDS sums checked
package ‘RColorSrewer’ successfully unpacked and MDS sums checiked
package ‘viridislite' successfully unpacksd and MDS mmas chackasd
package ‘gtabls’ successfully unpacked and MDS sums checksd
package ‘“iscband’ succesafully unpacked and MDS sums checked
package ‘scales’ successfullp unpacksd and MDS sums checked
package ‘withr' successfully unpacksd and MDS sums checksd
package ‘ggplotl’ successfully unpacked and MOS sums checked
The downloaded binary packages are in
C‘.1Um.k.ﬁ‘ulnbh\lppnltl‘.Lm:ll\f_\l!.qcikuuu\davﬂluﬂld_pa:kml
>{library iggplotd) } — —
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So, once you execute this thing, you will get these types of screen. I have given you here the
screenshot. These types of screens will come and then finally, you will see that you will get
here message or something like here that means everything is successful and this package has

been installed in this directory of your computer, right.

(Refer Slide Time: 23:24)

Libraries inR

To use a library, type the library function with the name of
the library in brackets.
Thus to load the ggplot2 library type:

library (gg;;lo t2)

Similarly,
library (agricolae) :loads package agricolae

library (DoE.base) : loads package DoE . base

So, this type of and then after that now this package has been installed on your computer, but
it is not, but you have to call it to use it, right. So, when you want to call it, means it is something
like this there are three people in your office and if you want to take the help of one person you
have to call the person by its name. So, that that job is been created by the command library 1

ibrary.

And this is a function which has to be written in this format that you write the function library
and inside the brackets, you have to write down the name of the package which you want to
load, right. For example, if you want to load the package ggplot2. So, you have to write down
here library inside the bracket, you have to inside the parenthesis you have to write ggplot2.

For example, you can see here I have written here in this earlier screenshot.

And once you enter here after typing library ggplot2 you will get here a simply command line
here. And suppose if this package is not installed then you will get some error that the package

is not installed or something like this then you have to solve it accordingly.
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Similarly, if you want to load the package agricolae, then you have to write down library inside
the parenthesis you have to write a g ric o | a e, the name of the exact name of the package.
And similarly if you want to load the package for design of experiment DoE dot base, then you

have to write down the exact same name here in the function library DoE dot base, right.

(Refer Slide Time: 25:06)

Libraries inR

Examples of libraries that come as a part of base package in R.

MASS /: package associated with Venables and Ripley’s book
entitled Modern Applied Statistics using S-P!us.

library (MASS) loads package MASS

Now, once I take the example of these libraries. So, as I said there are two types of libraries
one library is which come as an integral part of the R software and another type of library which
you have to have to download depending on your need. So, there are some libraries which come

as a part of the base package in the R.

For example, there is one popular library which is here MASS, capital M, capital A, capital S,
capital S, which is actually here a package which is associated with the book Modern Applied
Statistics using S-plus, so M A S and here S.

This was the book which was written by two professors Professor Venables and Professor
Ripley, and this was for say another software what was called as S-plus and actually this just
for your information that is R was developed on the same lines as the S-plus. And I remember
that in 90s, this S-plus package was extremely popular, there was the R packages was not

popular at that time, right.

So, at that time this book was written and if you want to load this package for using it, so you

have to use the same command library. Inside the parentheses you have to write the name of
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the package MASS, all in capital letters. So, you have to write it exactly in the capital letter

and it will load the package and then it is ready to use.

(Refer Slide Time: 26:50)

Contents of Libraries

Use help function to get the detailed contents of library packages.
We find out about the contents of the agricolae library using
library (help=agricolae) command

Information on package ‘agricolae’
Description:

Package: v agricolae

TYpa: ~Package

Title: “Ptatistical Procedures for Agricultural Reseazch
Version: =1.3-2

Date: - 2020-01-18

Author: “»Felipe de Mendiburu

Maintainer: —~Felipe de Mendiburu <fmendiburuflamolina.edu.pe>
Imports: - klaR, MASS, nlme, cluster, AlgDesign, graphics
Description: original idea was presented in the thesis "A

statistical analysis tool for agricultural

followed by a list of all the functions and data sets.

Now, in case if you want to see the contents of the libraries, then there is a help function and
which will help you in getting the contents of the library packages. For example, if you want
to know what is there inside in the package agricolae, a gric ol a e, then you have to use the
command like library, inside the parenthesis you have to write help equal to the name of the
package is agricolae, right. And then you can just copy and paste this command or you can type

this command correctly on your R console and you will get here this type of information.

So, you can see here this is giving you information like what is here the name of the package,
what is the type, what is the title; the title is the statistical procedure for agricultural research,
what is the its version, when it was created, who is the author, who is maintaining it, and you

can contact him and then there are different types of information which are helpful for you.

So, that is what I said that it is not really a black box, whatever the information you want that
is available to you. And after this there are some other information, I am not presenting it, but

then you can see here.
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Contents of Libraries

e et i

Information on package ‘agricolas

Dascription

Fackage agricolae

Package
Title Statistical Procedures for Agricultural Research
version 1.3-3
Date 2020-01-18
Author Felips de Mendibury
Maintainer: Felips de Mendiburu <fmendiburuélamclina.sdu.pa>
I=ports klak. MASS. nlme. cluster. AlgDesign. graphics
Description Original idea was presented in the thesis “A

statistical analysis tool for agricultural
research” to cbtain the degree of Master on
scisnce, Wational Enginesring University (UNT)
Lima-Peru. Some experimental data for the exasples
come from the CIF and others ressarch. Agricclas
offess extensive functionality on experimental

It is a screenshot of the same thing if you type a library inside parenthesis help equal to

agricolae, you will get here this type of information, right.
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Cleaning up the Windows

We assign names to variables when analyzing any data.

It is good practice to remove the variable names given to any
data frame at the end each session in R.

rm() command removes variable names i X
For example,
rm(x,y;2z) removes the variables x, y and z.

Now, once you are working in the analysis you will try to use different types of variables for
analysing a data, and it is always a good practice that you remove the variable names or the
data frame after you have completed your discussion. Means I can give you a simple example
which is one of the most common mistakes, one which is one of the most common mistake we

make in real life when we are dealing with the data analysis.
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Suppose there is some data and if I use here use the variable name as age to denote the values
of age, and I do my analysis. And suppose I finish my analysis, and after a couple of days
somebody else comes to that computer or even I am using the same computer and there comes

another data set and which also has age of some people.

Now, suppose if I forget that I have used the earlier variable the age or if I simply go to the
computer and type age it will show me yes there is some data, and possibly I may not really be
careful in verifying whether this is the same data on age which I had entered last week or this
is the new data set. So, it is possible that the earlier data set will be used today. So, your

statistical outcome will not be really be correct.

So, just to be on the safe side, it is always a better option to clear your library, clear your names,
remove all the earlier defined names before you start a new analysis. So, this job can be done
by the command rm that is remove. And if you want to remove a variable, suppose if there is

some variable here x.

So, you have to write down here rm inside the parenthesis you have to write x and if there are
more than one variable suppose there are three variables small x, small y, and small z, then |
have to use the command rm inside the parentheses. I have to give all the names separated by

comma like x comma y comma z and it will remove all the variables, right.

(Refer Slide Time: 31:14)

How to clear the screenin R
Press ctrl + L to clear the screen of R console.

Ctri : L [
and

How to-quit in R
Type g () to quit R.

IR RConsole
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And once you are working on the screen you can, so something will be there on the screen and
suppose if you want to clear the screen, right, so then you have to use here the two keys together
control plus L, something like control key will be denoted as ctrl on your keyboard and this

capital L alphabet key you have to press it together.

And in case if you want to quit from R you have to simply type the command here q and the
parenthesis. For example, I can come to the R software and I can show you that how the things
are happening. For example, if you see here, now if [ want to load here a library I can say here
library and I can see here MASS, right. You can see here I get here this thing. Now, the library

1s installed here.

Now, on the other hand if I try to install here another library, let me show you. Suppose I try
to see here library agricolae, right. Now, you observe what is really happening. It is saying that
there is an error in the library, there is no package called agricolae that is correct, up to now

you have not installed this package.

So, if the package is not installed on your computer and if you try to call it, it will simply say I
do not have. It is just like if you go to a restaurant and if you ask any dish and the person says
no, we are sorry, we do not have. You can get a food in the restaurant only if that is available

there, right.

Now, in case if [ want to clear the screen here whatever is written here you can see here, now
I am going to press on my keyboard control and capital L key together, control L and you can
see here the screen is clear. And now I can rewrite the things over here. So, let me come back
to our slides and proceed. And, means I am not using here the q function, but you can try with
the q function, otherwise I will have to restart the entire program. So, anyway you can use here

the q and within the parenthesis to quit R.
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(Refer Slide Time: 33:54)

Waorking with R
Use command line to type and execute the commands.

Some free software like R Studio, Tinn R etc. are also available to work
with R software.

They are the interface between R and us and help in running the R
software. Such software make coding a;;_éxe:ution of prngramr?les

easier,

R Studio is available at https://www.rstudio.com/
Rstudio is written in C++ programming language.

Rstudio is a free and open-source integrated development environment
(IDE) for R. — = ==

Tinn R is available at https://sourceforge.net/projects/tinn-r/

And when we are working on the R, then first option is this I can type all my commands and
everything on the command line and they will be getting executed from there itself. There are
some free software like as R Studio, Tinn R etc. which are also available to work with the R

software.

Actually, these software are the interface between R and us and sometime they try to give you
more information in a compact way. And they also help in the execution and the running of R
software, R commands. And in case if we try to use such software, so our life becomes easier

and more comfortable, like when we try to code a program or when we try to execute it.

So, this R studio software, this is also a free software which is written in the C ++ programming
language and this is freely available at this website www r studio dot com. Well, they have
different types of version, but there is also a free version available which is sufficient for us.

And this is also a free and open source integrated development environment for R.

And similarly, there is another software here Tinn R t i double n and this software can be

downloaded from this website sourceforce dot net and under that projects under tinn R, right.

But anyway, I am not saying that you have to compulsorily use any of this software. This is
only my advice. And even I am not making any comment whether R studio is better than R

whether this Tinn R or vice versa. I am leaving all these decisions only to you, you have to
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choose where you want to work correctly on the R console or through R studio or through Tinn

R.

Well, during my course I will be working directly on the R console, right. So, now I will simply
try to give you a very quick review of the R studio. Well, once again I will say that I am not
doing any canvassing for R studio, you can use any of the software. But this is just for your

help.

And my objective of showing is this I just want to show you that in case if you try to use these
types of interface, many of the information you can obtain more compactly which is easy to

handle rather easy to understand. You can view lots of information together in a single shot.

(Refer Slide Time: 37:08)

Installing R Studio

Download and double click on the downloaded file.

So, if you try to go to the website of R studio, you will get here this type of say page. For
example, I have just taken the screenshots. So, right now you can see here this is the latest

screen say screen of R studio.

Now, if you come on the see here because your option here something like your product, and
then if you come to a location where it will ask you whether you want to download the R studio
or not, and you can see here this is here a free version, there is a paid version and so on, but

anyway I am talking of this thing.
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So, you can simply double click on this button R studio desktop which is for free, and then the

file will be available on your desktop you simply have to install it just by making click click
click.

(Refer Slide Time: 37:57)

Introduction to R Studio

First opening window of Rstudio is as follows having four

windows.

And once you start the R studio from your from the R studio icon you will get here this type of
say screen, right. Firstly, let me show you here how it looks like. I have this R studio installed

on my computer and I already have started it.

(Refer Slide Time: 38:16)

ab List of 6
cust num [1:4, 1:3] 2

) datafr 16 obs. of 6 vari
datamar. 10 obs. of 2 vari
datatime 20 obs. of 2 vari.
%l int [1-2 1:21 1

Comole _ _ -
citation()” on how to ci1te R or R pack Files Plots Packeges Help  Viewer —
ages in publications. & feport =
Type "demo()’ for some demos, "help()'

for on=1ine help, or

'help.start()' for an HTML browser inte
rface to help.

Type 'q()’ to quit R.

[workspace loaded from -/.RData]
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So, you can see here that these are the here the four screen. This is the first screen where my

this cursor is blinking, then if you see here which I am highlighting here.

(Refer Slide Time: 38:36)

..... .t D Global Erwironment =
12 3120 Data
15 150 ab List of 6
- at e cust num [1:4, 1:3] 2
datafr 16 obs. of 6 vari

datamar.. 10 obs. of 2 vari

howing | to 5 of 20 entries datatime 20 obs. of 2 vari.
%1 int [1:-2_1:21.1
Comole
Files Plots Packages Help  Viewsr —
[workspace loaded from -/.RData] Qi New Folder @ _ Dalete (. Roname G Mor

> View(ab)
Warming me

version of
> View(ab)
» View(datatime)

This is second screen and this is here means I can see here. This is my third screen here where
my cursor is control is there you can see here and this is here the fourth screen where I it can

files, plots, packages, help, viewer, etc., etc., there are different types of thing, right.

I have just clicked on different things at random. I do not want to show you anything, but I will
let me come back to our here this package. And means I will just give you quickly what is

really happening in these four windows.

So, you can. So, you have seen here there is a window here, which I am calling here as a
window 1, and then I have the window in the bottom which I am calling as window 2, then the
window on the right hand side in the top this is called as window 3 and the last window that is

in the bottom of the right hand side, this is called as here window4.

So, now I will try to give you here one by one quick review of these windows what can be
done. But do you see here something how does this look like? Can you identify it what is here?
Remember, I had just shown you the R console. Can you compare this R console over here?
So, you can see here that this is going to give you here the same thing what you saw on the R

console, ok. Anyway, let us come to our window 1.

(Refer Slide Time: 40:03)
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Introduction to R Studio

Description of Window 1

L) - - Einuie

Write the commands and

lines here

Consle

So, this window 1 is used for writing the program you can type your all your commands over
here and just by highlighting the command and then pressing here say run, you can execute the
program, and you can see here there are different types of options, which are very familiar to

all these all of you and this is file, edit, etc., etc. So, you can play with it.

(Refer Slide Time: 40:39)

Introduction to R Studio

Description of Window 1

v Adding v

Add new script file by clicking herel

rAsrkoown 5 - e ' Shun | 24 lourte
]

""'[Save new script file by clicking here
W ConFU¥

To run a line or a set of
€] RSweave line, highlight and click

O RHmaL 'Run' here

So, this, but this window 1 is essentially used to write down here the commands. And similarly
once you come here for more detail, means I have I have just taken a screenshot you can see
here you can open different types of new file for the R script or markdown, shiny web apps and

R HTML, R presentation and you can save here, right.
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This is for the execution, if you want to re-execute, re-run the lines this is the command here.
There are many things, many options which I have not discussing here. But I will request you

to just play with it, right.

(Refer Slide Time: 41:16)

Introduction to R Studio
Description of Window 2 : Console
R program window appears here.

Calculations take place inconsole window.

One can write programmes in console also but it is hard to make
corrections and experiments with the coding.

Console
R is a callaborative 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 h|-1p_..
Type 'q()' to quit R
™

[workspace loaded from -RData] t
LS JP

And then if I come to the window number 2, which I if you see here it was here like this. This
is simply the R programming window; this is the same as your R console. Whatever the
calculations you are going to take, they are happening here in here only. And one can write

their programs in the console directly here also.

If you want to execute you can write it here also, but you can write them on the window number
1 and you can execute it and your outcome will be shown here. So, this is something just like
your R console. This is exactly the your here the R console only. So, whatever is happening in

the R console you can view it here.

(Refer Slide Time: 42:01)
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Introduction to R Studio

Description of Window 3 : Environment window

All the variables and objects used in the programme appear here.
The nature and values of variables and objects also appear here.

o o History tells about the

codes used earlier

B Giobar ErvrereeriE ; Stored value can be
values erased from here

[The stored value A= 1 appears here|

Data can be imported

from other files by

clicking here

Now, in case if you come to the window number 3. So, this will give you information on

different types of variable, different types of environment, and their associated information.

All the variables and the object which are used in the corresponding program they appear here,
their nature, their values of variable objects also appear here. And yeah if you have a data set
in suppose excel or another software you can use here the command here like as here into same

port data set correctly.

And you can erase, you can clean the variables data set etc. from here and this is here a
command here history. History will tell you what happened in the past, what you have done in

the past on this computer and so on. So, this is what you will get from window number 3.

(Refer Slide Time: 42:54)
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Introduction to R Studio
Description of Window 4 : Output window

The output of programmes appears in this window.

IShows

the Shows the
kreated||packages
plots being used

Output of programmes

appears here

And similarly in the window number 4, there you can see here there are different types of
options here file, plots, packages, help, viewer, that is a very helpful window here. Means if
you want to install a package here in the R studio you do not have to type the commands like

install dot packages.

But you simply have to go here packages just click here, type the name of the package and then
it will come in the drop down menu and then you have to select from here and you have to

simply press on the click button and the software will get automatically installed, right.

Similarly, if you have a graphics, if you have created any graphic or a plot that can be visualized
from here. And yeah means that can be saved, that can be exported, various types of things can
be done over here. So, basically this is window where you will get the output and as well as

help, right.

Means help in installing the package, help up out the packages, help about the command, help
about of the function, different types of things are there in the help menu. So, again I will say
that I am not going into detail, but I will request you to please go through with this software

try to play with it and then see.

(Refer Slide Time: 44:12)
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Introduction to R Studio
Description of Window 4 : Output window

Packages:

All the packages being installed appear here.

Pachages  Help  Viewss
Packages are not O@ .

active.

Jeelibery  chack in the box to activate or load the package
, S ’

Sywem Library

Check mark in the
boxes to activate
them.

One important thing [ would try to show you that for example, you have used here the command
install dot packages and library. I will explain you. So, if you want to use them in R studio that
is pretty simple. If you want to install any software you just go to this window this button here,
install, and then you type the name of the package and it will show you the option and you
simply try to choose it. You simply say click, and it will get installed in the due course of

actions.

And now after the installation, for example, you can see here there are different names here
boot, bootstrap, base, class, cluster, code tools, these are the different types of libraries which
I have downloaded on my laptop, on my computer for my use. And suppose I want to use here
a library on say boot and bootstrap. So I simply have to go to here this icon and I have to make

it here a check mark.

For example, you can see here this command here if you try to see here cluster, cluster is
available on my computer, I some time back possibly, I had installed it on my computer, but at

this moment I cannot use it. If I want to use it [ have to make it here something like check.

And once I do this here check this check is equivalent to your command say library, library
and inside the name say here cluster, right. So, that is the advantage you can see here. So, the
chances of making a typing mistake in writing the command library or install dot packages they

are reduced, right. So, this is what we try to do.

(Refer Slide Time: 46:06)
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Introduction to R Studio
Window 4 : Output window

Help:

Various types of help can be asked.

E.g., to know about = " " e ‘""';“"" :
histogram, Sngrens. >

o o P e ]

Histograms

Information appears. oescription

Usage

And yeah and if you want to take any help, just go to go to here help, and try to type here few
letters and then you will get here some options here and then you try to choose here. And you
can see here, this will for example, I am typing here h i s t, mean suppose I want to have some
information about the histograms and I do not know about it, so I have some idea I am typing

here histogram.

But as soon as I start typing h i s t, [ will get here something, and yeah, and if I enter I will get
here entire information on histograms. That is the one of the most simple way to get the help

or I can suggest here and that is the advantage of a using the this package.

(Refer Slide Time: 47:05)

» view(ab)
= View(datatime)

> library("1sr”, lib.loc="-/R/win-libra ved
ry/3.5%)

5 Syztemn Library
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So, and the now in case if you try to come back again to your R studio and if you try to look
here; for example, if [ want to have here packages, suppose there is a packages here Isr and I
want to use it, [ simply have to click on this button and you can see here on the R console that

it 1s attached here.

(Refer Slide Time: 47:21)

- 5 = Addins = K Project: (Monw)
' Urstindeod aby datatime w— Environment  History
Fibter
’ Files Plots Packsges Help  Viewsr —
time time !
M imtall @) Update
1 32 320 . -
35 350
3 45 45
4 a3 83
scatte
Showtng | o 5 of 20 entries
ved
Console
Warning message: Systamn Library
R graphics engine version 12 is not sup
ported by this version of RStudio. The boat
Plots tab will be disabled until a newe
r version of RStudio is installed.
> view(ab) class
= View(datatime)
> library("1sr”, 1ib.loc="-/R/win-libra % cluster
ry/3.5%)
> library("cluster”, 1ib.loc="c:/Progra
m Files/R/R-1.5.1/Tibrary™)
— codet

Or means if you want to say here, another is, suppose this is the higher cluster. Suppose, I want

to use here the cluster, suppose and you can see here that the library cluster has been executed.

(Refer Slide Time: 47:35)

'
lrmstall Packages

1 12
3 35 Install from: ¥ Configunng Repositores
t
3 45 Repository (CRAN) hat
4 a3
Packages (separate multiple with space or comma)
Showing | o 5 of 20 egn £t
k
Install to Libra -
Comole o E
wWarning messag CyUseny/SHOBHA/Documents/Riwin-libmary/3.5 [Defauit)
R graphics eng at
ported by this Install dependencies
Plots tab will
r version of R b2

> View(ab)

= View(datatim
> library (" 1sr™ IO 100w =/ RIWTH=TIOPE T = Boot | Rootdran F
ry/3.5") .

> library("cluster”, 1ib.loc="C:/Progra
m Files/R/R-3.5.1/Tibrary™)

>

Instail Cangel
»

class
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And similarly, if I want to install here some package here, suppose if [ want to install here the
agricolae, you can see here, so agricolae. So, you have to type here this name and then you
have to just click, click here on the install and then so on; and then you have to just click on

the further commands and it will be installed, right, ok.

So, now I will stop in this lecture. I have given you a very quick review that how you are going
to start with the R software. And in the next couple of lectures, I will try to take say smaller
topics. I have chosen some topics which I will try to explain you and related commands which

I am going to use further in my lectures.

So, because, I am doing it because many times when students starts for a course, suppose if |
say simply yes you should have a prerequisite of R software, students are getting confused that
how much I should know to do this course. R is vast. So, that is why I am comprehending all
these knowledge in this lecture and the next couple of lectures, so that you know that how much
knowledge in R software is required to understand the course material which will be delivered

in the next couple of weeks.

So, at this point of view only I am trying to take these topics. But my request to you is that
unless and until you practice these commands, these topics, you will not be comfortable in
executing them. So, you try to practice them, execute them. And I will see you in the next

lecture; till then, good bye.
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