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What Is R?

* An Integrated programming language for
— data handling
— statistical analysis
— graphics

 Open source (free) software

« A fast growing choice among statisticians,
researcher, and educators

—  http://lwww.nytimes.com/2009/01/07/technology/business-computing/07program.html
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What Is R?

A powerful core program that can do
statistical analysis at levels ranging from
simple introductory methods to advanced
modern modeling and multivariate
methods

* An object oriented programming language
that has tremendous flexibility

e A program that gives the analyst complete
control over all aspects of the analysis
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What Is R?

 The core program has extensive
capabilities In statistics/graphics

e Add-on programs (called packages)
provide tremendous versatility and extend
the capabilities

— over 8900 packages now available s ots-24-2016)
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What Is R?

A multi-platform program
— Unix
— Linux
— Macs
— Windows PCs

e R can interact well with other software

— for example, add-ins for MS Excel permit
direct sharing of data and functions
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What Is R?

A difficult program to learn?

— If computer skills are limited to the menuing
type of environment found in Microsoft
software, perhaps

— but ample help/tutorials are available
* A program that is worth the effort to learn

since modern commercial statistical
software Is so expensive

 Did | say that R Is free?
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What Is R?

 Much more than a Statistics program

e |t Is one of the central tools for modern
data science

* Flexible capabillities for both the scientific
researcher (like us) and the high level data
scientist/programmer/coder
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How do | obtain/install R?

File Edit View History Bookmarks Tools Help
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The R Project for
R Statistical Computing

[Home]
Getting Started
Download
CRAN R is a free software environment for statistical computing and
DOWn I Oad th e - graphics. [t compiles and runs on a wide variety of UNIX
R Project platforms. Windows and I‘v_'WaEOS To dewnlead R, please
choose yo ferred CRAN mirror.
program by
; you have uestions about R like how to download and install

Col
hat's New? the software, or what the license terms are, please read our

choosing a mirror

Mailng Lists answers to frequently asked questions before you send an =
. Bug Tracking email.
site of CRAN
Search News
« R version 3.2.2 (Fire Safety) has been released on
R Foundation 2015-08-14.
Foundation « The R Journal Volume 7/1 is available.
Board
Members « R version 3.1.3 (Smooth Sidewalk) has been released on
Donors 2015-03-09.
Donate

« useR! 2015, wil take place at the University of Aalborg

Denmark, June 30 - July 3, 2015
Documentation :

« useR! 2014, fook place at the University of California, Los
Angeles, USA June 30 - July 3, 2014 w

Manuals
FAQs

The R Journal
Books
Certification
Other

Links

Bioconductor -

R Project Home Page: http://www.r-project.org/
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CRAN iIs an Archive Network for R

| usually use the
Toronto Site

Note that as of this writing (Aug
2016), R repositories are
switching to secure server
capability. Only R version 3.2.2
and later can use https sites.
Right now, cran mirrors are a mix
of http and https sites. Best to
use https going forward.

If your initial list shows
only https sites, then use
the USA (MI1) site.

(& CRAN - Mirrors

€ | @ httpsy//cran.r-project.org/mirrors.html

€ || Q Search B @ 34 6 860 =

!ﬁ UAlbany Psychology S.. = Your online guideto b... € eBird News and Featur... hmbirds : Hudsen-Mo... Northern_NY_Bircs: R... ¥ The New York Birding ... »

CRAN Mirrors

The Comprehensive R Archive Network is available at the following URLs. please choose a location close to you. Some statistics on the status of the
mirrors can be found here: main page, windows release, windows old release.

0-Cloud
hitps://cran rstudio.com/
hitp://eran rstudio.com/
Algeria
hitp://cran usthb_dz/
Argentina
hitp://mirror feaglp unlp edu ar/ CRAN/
Australia
http://eran csiro an/
hitpz//cran ms unimelb_edu an/
Austria
hitps://cran r-project.org/
hitp-/cran at r-project.org!
Belgium
hitpr/www freestatistics.org/cran/
Brazil
hitp:/nbegib uese br/mirrors/cran/
hitpz/cran-r.c3slupr.br/
hitp://cran fiocruz br/
hitp:www.ovps fmvz usp. br/ CRAN/
hitp://brieger esalq usp br/CRAN/
ada
hitp://cran stat sfu ca’
hitp://mirror its dal ca/cran/
hitp://cran utstat utoronto.ca’
hitp://cran skazkaforyou com/
hitp://cran parentingamerica com/
Chile

htte/idivichlat mat o ol

Rstudio, automatic redirection to servers worldwide

Rstudio, automatic redirection to servers worldwide

Unversity of Science and Technology Hounari Boumediene

Universidad Nacional de La Plata

CSIRO
University of Melbourne

Wirtschaftsuniversitat Wien
Wirtschaftsuniversitat Wien

K.U Leuven Association

Center for Comp. Biol. at Universidade Estadual de Santa Cruz
Universidade Federal do Parana

Oswaldo Cruz Foundation, Rio de Janero

University of Sao Paulo. Sac Paulo

University of Sao Paulo, Piracicaba

Simon Fraser University, Burnaby
Dathousie University, Halifax
University of Toronto

iWeb, Montreal

iWeb, Montreal

Drntifiria TTarrercidad Catalica A Chila Santians

http://cran.r-project.org/mirrors.htmi
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Which Platform?

 We will only use the PC/Windows platform
In the 510/511 class

e But you can install onto which ever
platform you use on your own computer
— virtually all functions are the same
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Which Platform?

The next few slides show Windows (7)
Installation

Other OS’s should be similar

Later slides summarize some things for Mac OS
Installations.

Mac OS users should look through the windows
Install slides to get a sense of the relevant steps
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R Is updated every few months
The Windows version Is a full version

{5 The Comprehensive R Arc..,

é ¢ cran.utstat.utoronto.ca || Q Search ﬁ E U ‘ ‘ﬁ @' Q
!R UAlbany Psychology S.. = Your online guideto b.,, € eBird News and Featur.., hrbirds : Hudson-Mao.., MNorthern_NY_Birds : R... e The New York Bird

The Comprehensive R Archive Network

Choose the

Download and Install R
WI n d OWS Ve rS I O n Precompiled binary distributions of the base system and contributed packages, Windows and
Mac users most likely want one of these versions of R:
CRAN
Mo ® Download R for Limux
TR * Download R for (Mac) OS X
Task Views 3 T ® Download R for Windows
Search R is part of many Linux distributions, you should check with yvour Linux package management
] system in addition to the link above.
R Homepage Source Code for all Platforms
The R Journal
i Windows and Mac users most likely want to download the precompiled binaries listed in the
Software upper box, not the source code. The sources have to be compiled before you can use them. If
B Soitres vou do not know what this means, you probably do not want to do it!
R Binari
Pac;l:n;s ® The latest release (2015-06-18, World-Famous Astronant) -3 2.1 tar gz, read what's
http://cran.utstat.utoronto.ca o= e
B ® Sources of R alpha and beta releases (daily snapshots, created only in time periods
Wil before a planned release).
FAQs ® Daily snapshots of current patched and development versions are available here. Please
Contributed read about new features and bug fixes before filing corresponding feature requests or bug
reports.
® Source code of older versions of R is available here.
o (lonfribmted extension nackases
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The Base R Program can be
ownloaded as one install file here

{f The Comprehensive R Arc...

(- cran,utstat.utoronto.ca i A Search ﬁ' E U ‘ ﬁ ' 9 =

install
the base

;R UAlbany Psychology S... #~ Your online guideto b.., € eBird News and Featur... hmbirds : Hudson-Mao... Morthern_NY Birds: R... & The New York Birding ... >

CRAN
Mirrors
What's new?
Task Views
Search

About R
R Homepage
The B Journal

Saoftware
R Sources
R Binaries
Packages
Other

Documentation
Manuals

FAQs
Contributed

R for Windows
Subdirectories:

Binaries for base distribution (managed by Duncan Murdoch). This is what you want to
install R for the first time.

Binaries of contributed packages (managed by Uwe Ligges). There is also information on
contrib third party software available for CRAN Windows services and corresponding
environment and make variables.

Tools to build R. and R packages (managed by Duncan Murdoch). This is what you want

Rk to build your own packages on Windows, or to build R itself.

Please do not submit binaries to CRAN. Package developers might want to contact Duncan Murdoch or Uwe Ligges
directly in case of questions / suggestions related to Windows binaries.

You may also want to read the R FAQ and R for Windows FAQ.

Note: CRAN does some checks on these binaries for viruses, but cannot give guarantees. Use the normal precautions with
downloaded executables.
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R is up to Ver 3.4.1 now, and possibly higher by the time you read this. For windows,
both 32 bit and 64 bit versions are installed if the machine is running a 64 bit operating
system. Apple products should all be 64 bit. If you are in a 32 bit windows machine, the

R Installation should detect that.

File Edit View History Bookmarks Tools Help | o =
ﬁTheComprehanswveRAr(..‘ »\+ .
€& © @ hitps//cranrstudio.com c Search a9 3 & -0 =

IR} UAlbany Psychology S... 2= Vour online guideto b... € eBird News and Featur.. K@ hmbirds: Hudson-Mo... [ Morthern NV Birds: R... §% The New Vork Birding ..

R-3.2.2 for Windows (32/64 bit)
Note: Screen captures are

BMload R 3.2.2 for Windows (62 megabytes, 32/64 bit) fOf an Older VerSion Of R’
Installation an.d other instructions but the StepS Wl" be the
e In e versn same for 3.4.1 or later

If you want to double-check that the package vou have downloaded exactly matches the package distributed by R, vou can
compare the md5sum of the _exe to the true fingerprint. You will need a version of md3sum for windows: both graphical and
command line versions are available.

Download file
to local PC
see next pg)

Read
Instructions

R Homepage Frequently asked questions
The R Journal
* How do [ mstall R when using Windows Vista?
Software * How do [ update packages in my previous version of R7
R Sources o Should I run 32-bit or 64-bit R?
R Binaries
Packages Please see the R FAQ) for general information about R and the R. Windows FAQ for Windows-specific information.
Other
Make sure the mirror  secuesasor Other builds
Manuals

# Patches to this release are incorporated in the r-patched snapshot build.

i FAQs
S I t e y 0 u C h 0 S e Cor?m'buted * A build of the development version (which will eventually become the next major release of R) is available in the
r-devel snapshot build.

provides R version » Previonsrlases
3.4.1 for the Fall AN RROR e v e
semester 510 course Last change: 2015-08- 14, by Duncan Mardoch

to match what is in

the classroom!
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Save the executable to your local machine

Save the InSta”er Save wg | 7 Rinstallz j e ? = HF
eXGCUtable tO a Mame = I Size I Twpe I [rake Moc
folder you can
remember
T h e n ’ rU n by Diocuments
the installer. wr
L
My Computer
s I L | o
b H;;:-:nrl::_ File narne: IFI-2.E|.1 -in32. exe j Save I
Places Save as lype: IEinar_'r' File j Cancel L
7

R Installation and Configuration for
APSY510/511 and B. Dudek workshops



Run the install program you saved

]i.,E! Setup - R for Windows 2.9.1 o ] 5
Select Components
Which components should be installed? R

Select the companents you want ta install; clear the components you do not want to
ingtall. Click Mext when you are ready to continue.

I Custam installation j
I ain Files 26.0MB =

Compiled HTML Help Filez 4 3MB
[# HTML Files 11.9MB
Insta” a” ".. B8 HTML wersions of Help Files IEME
> Suppart Files for Package toltk 9.8 MB
Com Onents TeldTk Help [Compiled HTML) 1.7 MB
p Oreline POF Manuals 11.0MBE
B asic Manualz 0.9MB

- [l Techrical tanuals 2.0MB LI

Current selection requires at laast 77.3 MB of disk zpace.

< Back I Mexst > I Cancel I
i

Startup options
Do you want to customize the startup options? R

Please specify yes or no, then click Mext.

ez [customized startup)

& Mo [accept defaultz]

Use the
default configuratio

< Back Mewt > | Cancel I
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When the installation iIs finished...

 An R icon should be on the desktop
— run it

 If the icon Is not on the desktop, run R
from the start menu

R Installation and Configuration for
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A few pointers for Mac OS Installation

e As of version R 3.2.2, R requires Mac OS X
version 10.9 (Mavericks) or higher.

e R 3.2.1 supports Mac OS X version 10.6 (Snow
Leopard) or higher.

 |tis strongly recommended that you update the
OS and install the latest version of R

R Installation and Configuration for 19
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General steps for Mac OS Installation

Go to https://www.r-project.org/

In order to download the R installer, choose a preferred
CRAN mirror.

» For the https sites, | recommend USA (MI1), which is
https://cran.mtu.edu/

* For http sites, | typically use the Univ Toronto Statistics Depit.
site, which is http://cran.utstat.utoronto.ca/

Download the newest version of R for (Mac) OS X
* Currently the R-3.4.1.pkg

Open the installer and proceed following instructions

Ensure that the R program is available via Applications
within Finder or on your desktop dock

R Installation and Configuration for 20
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General steps for Mac OS Installation

Current versions of Mac OS may not have native x11 capabillity,
unlike previous versions.

Mac users should always have the most up to date version of
XQuartz

See the Mac installation page at:
https://cran.r-project.org/bin/macosx/

Another link the provides a nice outline of Mac installation steps can
be found at http://rud.is/b/2015/10/20/installing-r-on-o0s-x/
« This page also describes the XQuartz installation issue

» Also see the notes on R Commander installation on Mac a few pages
down in this document

R Installation and Configuration for 21
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The R GUI (screen captures from Windows)

e The Main R Interface
IS called RGUI

— but it is not really a
full graphic interface

— At the R Console
prompt you write
code/functions

— Later we will work in
an integrated
development
environment called
RStudio

TR o o

File Edit View | Misc | Packages Windows Help

E&CEEE

R R Console
|

R wersion 3.2.2 (2015-08-14) -- "Fire Safetcy”
Copyright (C) 2015 The R Foundation for Statistical Computing
Platform: x-36_64—w64—rr.ingw32,-"x64 (64-bit)

R i=s free software and comes with ABSOLUTELY NO WARRANTY.
You are welcome to redistribute it under certain conditions.
Type 'license()' or 'licence()' for distribution details.

Natural language sSupport but running in an English locale

R i=s a collaborative 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 help.

Type 'g()' to guit R.

> |

R Installation and Configuration for
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R Programming

e Addressed in other documents at other
times in the course or workshop

R Installation and Configuration for
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You will need to install some add
on “packages”

Packages Windpws Help

(2015-08-14) —- "Fire Safety"
(C) 2015 The R Foundation for Statistical Computing
_64-wE4-mingw32/x64 (64-bit)

Either use this menu, or
“source” a syntax file that |
provide.

2 free zoftware and comes with ABSCOLUTELY NO WARRANTY.
ou are welcome to redistribute it under certain conditions.
Type 'license()' or 'licence()' for distribution details.

Natural language support but running in an English locale

R is a collaborative 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 HITML browser interface to help.
Type 'g()' to guit R.

Recommended packages
are discussed below

>

R Installation and Configuration for 24
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Some Packages are already
Installed with the base program

 base  methods
* boot e mgcV

* class * nlme

o cluster * nnet

e codetools e rpart

e datasets e spatial
« foreign * splines
e graphics e stats

« grDevices « stats4

e grid e survival
 KernSmooth o ftcltk

o |attice e tools

e MASS o utils

o Matrix

R Installation and Configuration for
APSY510/511 and B. Dudek workshops
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Additional Packages Suggested for
APSY510/511

« A partial list of these is available via the “Learning R” link on the
Dudek Class Web Pages: htip://www.albany.edu/psy/becd/dudekclass.htm

You can install them via the menus as indicated above,
— OR,

Preferably, you can run (“source”) the script file provided
(bcd_recommended 510.R)

— OR,

R determines which packages it has available on the local
Installation by scanning the sub-folders in its library folder. So, you
can install additional libraries either from the program as indicated
above, or by copying folders of already-installed libraries from
someone else (such as BCD). This may not work well across
differing platforms.

More package installation info would probably be proved in class or
In workshops.

R Installation and Configuration for 26
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A few tips on Managing the R Installation

R versions are upgraded every few months.
— Upgrades should be done by uninstalling your current version and then
installing the new

— old collections of installed libraries will not be deleted and can usually
be used in their same location. It is important to keep package versions
up to date with the update . packages() function.

— A better approach to package installation in a new installation is to
use the bcd recommend_ 510.R script described above. But you
will need to also install other packages that you might have added

on your own
* You can also update your currently installed libraries to more recent
releases by using the “update packages” option in the “Packages”
menu in RGUL.
« All analyses done in R should be recorded has having been done by

the specific versions of the base program and libraries that you use.
This information should go into methods sections of your papers.
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A few tips on Managing the R
Installation

Since much R programming is done by writing
functions/code, a good text editor is useful

the Script Editor in R Is ok, but alternatives should be
considered

| strongly recommend Notepad++ (do a google
search for it)

We will emphasize learning R Studio (open source
IDE for R), an important and developing part of the R
programmer’s skillset

R Installation and Configuration for 28
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R Studio

e http://www.rstudio.com/

Moo ol

[=@] =]

"
Q‘RSED

- Ee
PluiRx 07 serverR > =0
[]Sourceonsave = G # - =#%Run | &% |  #Source - I
1 ¥ shiny server side code for each call -
2 - shinyserver (function(input, output, session){
3 #update variable and group based on dataset
4~ outputivariable <- renderur({
5 obj<-switch(inputidataset, 5
6 "aronl_5" aronl_5, =
7 "mousel” = mousel,
] "faithful2” = faithful2)
9 var. opts<-namel(colnames (abj))
10 selectInput("variable"”,"variable:", var.opts) # uddate uI I
3t »
i 12- outputicaption<-renderText({
13 switch(inputiplottype,
14 "boxplot” = "Boxplot”,
15 "histogram” = "Freguency Histogram")
1o »
17 - outputiplot <- renderur(
18 plotoutput(”p")
19 1)
20 #plotting function using ggplot2
1l 21- outputip <- renderPlot({
22
23 plot.obj<<-Tist() # not sure why input$x can not be used direc
24 plot. objfdata<<-get (inputidataset)
25 plot. objSvariable<<-with(plot.obj¥data,get(inputivariable})
26 dd_<- densitvinlnr_ohifvariahle)
37 < I | v
11 (Top Level) * R Script =
Console F:fCLASS/shiny/ - =0

Copyright (C) 2013 The R Foundation Tor Statistical Computing
Platform: x86_64-w64-mingw32/x64 (64-bit)

R is free software and comes with ABSOLUTELY NO WARRANTY.
You are welcome to redistribute it under certain conditions.
Type 'license()’ or 'licence()' for distribution details.

R is a collaborative project with many contributors.
Type 'contributors()' for more information and
‘citation()’ on how to cite R or R packages in publications.

n

i e

Type ‘demo() ' for some demos, "help()" for on-Tine help, or
"help.start()" for an HTML browser interface to help.
Type 'q()" to quit R.

- L4

Workspace | History

& [ mport Dataset~ | ¥

Files
] New Folder

[&]

F

&) project: (None) =

=0

Plots  Packages

© | Delete | " Rename

Help

i More~

CLASS
~ Name

shiny

Size Modified

% o

@l
=]
[=]
(=]
(]
&

Rhistory 60 bytes Aug 21, 2013, 2:25 PM
chisq
describe_ggplot_univ
describe_univ

fdist

histbinwidth
newdescribe

normal
radyant_marketing
shiny_testl
shiny._test?
shiny_test3
stdnormal

tdist
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Info for MAC users

o A few differences in the installation procedure from those
In this doc will become apparent. None are major and
you should be able to sort them out with the text
Instructions from the two slides above

 One important difference may be the creation of the
capability to run the package called R Commander.
MAC OS will need an X11 or XQuartz capability. Before
Installing R Commander, see the relevant section of the
following instructions:

— http://socserv.socsci.mcmaster.ca/jfox/Misc/Rcmdr/installation-
notes.html
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Learning R

« Many tutorials are available on the web.

e See the main link on the Dudek class web pages
for pointers to those tutorials. You can find it in
the left-hand menu bar for extensive help on
working through the initial learning curve in R

— http://www.albany.edu/psy/bcd/dudekclass.htm
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