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What is R?

R is a language and environment for statistical computing and graphics.

® Data analysis software

® A programming language
- SASIAESO| TIARISI SA SRS S flet Y SAUE

—

® An environment

zAel €nglE & EfolEE e HE

® An open-source software project

- Free, open, and active

® A community

- 2= M| contributors, 28100 W= Al X}

- 2 AR QI BHHE 2| AAQL E2T K2
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R : Open source analytics for the enterprise

> Mns’_t advanced stat_lstlcal Forbes Ehe New JJork Times
analysis software available Power inthe Numbers Data Analysts Captivated by R's Power
The pmﬁ.'ﬁ-s-nr who invented analytic software for :i'. e Fundd J;ﬂ-ﬁ 2008
= Half the cost of T e
commercial alternatives -
= 2M+ Users
= 2,500+ Applications
Statistics | F'nance

Life Sciences

Predictive Manufacturing I — i
Analytics <o Productivity|

Retail
Data Mining | Telecom Enterprise
Social Media Readiness

Visualization

Government
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Internet Discussion
Mean monthly traffic on email discussion list

EYHA ALEX 712t JHE 2| =2Hite

-1 -
el &

3,500 - R
3,000 -
2 500 -
2000 -
1.500 - ( el
SAS
1.000 -
500 ~ — =7 —~_~ _ SPss
0 e | —----.______ | ;S-Plus
1995 2000 2005 2010
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- (=) (@] =1 A E
2 usoBEE =&
Web Site Popularity
MNumber of links to main web site
R 4,000
SAS 2,000
5PSS 1,050
5 Pus Qo0
Stata 800
Scholarly Activity
Google Scholar hits ('05-'09 CAGR)
R A6%
SAS -11%
SPSS  -27%
S-Plus 0%
Stata 10%
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How Google and Facebook are using R
by mike | February 19th, 2009

(March 26th Update: Video now available)

Last night, I moderated our Bay Area R Users Group kick-
off event with a panel discussion entitled "The R and
Science of Predictive Analytics”, co-located with the
Predictive Analytics World conference here in SF.

The panel comprised of four recognized R users from
industry:

Bo Cowagill, Google

Itamar Rosenn, Facebook

David Smith, Revolution Computing

lim Porzak, The Generations Network (and Co-Chair of our R Users Group)

The panelists were asked to explain how they use R for predictive analytics within
their firms, its strengths and weaknesses as a tool, and provide a case study. What
follows is my summary with comments.

http://www.dataspora.com/2009/02/predictive-analytics-using-r/

GrON Excellence in Application & Data Governance

Google's R Style Guide

Google uses R for data exploration
and model prototyping, it is not
typically used in production: in Bo’s
group, R is typically run in a desktop
environment.

- Bo Cowgill, Google

Itamar conveyed how Facebook’s
Data Team used R in 2007 to
answer two questions about new
users: (i) which data points predict
whether a user will stay? and (ii) if
they stay, which data points predict
how active they’ll be after three
months?

- Itamar Rosenn, Facebook
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® Oracle, IBM2| Netezza, SAP2| HANA, Teradata S0{|A] in-memory

22 in-database &AM QlXIo 2 RE Mgl

. Oracle R Enterprise Architecture :

Use Case: Using ONTIME airdine data, of the 38 busiest

sirporis, run & box-plot analysis of the best worst airports for

artival delay?
- R & HANA: LETS TALK CODE
D). ORACLE :
2 POTRC DR onedie puiasi=— { ] " R and HANA Integration — Two Alternative Approaches @ )

Le — [ e W #1 Outside-in 1 Inside Out

P — i i i S

- bl - JDBC/ODBC ‘

Function push-down Oracle statistics engine he—

— data fransformation P
data fransfo ,-,:-,.::-:: b .-,_,.B,;. Services OR
Consumptios
[ | ! :
Revolution Analytics and IBM Netezza architecture
BI, MS Excel |BIV Netezza appliance ‘ | v From inside HANA, transfer huge amounts of data tg
or Third-Party J'%['-!_.||.'f;.‘,[:_[.|| y R, leverage the advanced analytical and statistical

capabilities of R and get aggregated resuits sets

e IBM Netezza Bl
B Analytics
RevoDeployR Server e ' |
IBM Netezza
' Analytics

Revolution R Enterprise

Senver
IBM Netezza "EE
Revolution R Enterprise B Analytics
Waorkstation .
Disk
Hosts S-Blades™ Enclosures
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Products & Solutions

Customer Success | Partner
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?» e-newsletters 0.5 r' -1.28 | = o
? Features i 164101 Distribution :j'h'ma1 - Bogtsirap Statistic to Compute
0.4 | T =ap| *Mean
¥ :,edi? E:ve,m,g,e o : . . 233 ol| Number of Observations 32 20% Trimmed Mean ]
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SAS understands why R

“A key benefit of R is that it provides near
instant availability of new and experimental
methods created by its user base — without
waiting for the development/release cycle of

commercial software. SAS recognizes the

value of R to our customer base..."

— Michael Gilliland, Product Marketing
Manager SAS Institute, Inc.

Gr Excellence in Application & Data Governance 1 O
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Win-Win

® SPSS Statistics 17X (HAEZ2 18 0

® 2ff SPSSO| A

SPSS with R
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SPSS Korea, 2011.10.28

1f, o,

k=2

Nt 24 7/59 AL A

L
2

O/&8tR A& 7/
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=

Xf - RUserConf2011 - SPSS:
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i HAM S Ol o] =2l
Big Data 45 ?{ot Re| €8
o 8l GJO|E| 412 QI8 of7|HN Muto] ZM ZEHQ £ EUEo=
X2 &=
Hadoop Figiﬁfd In-database
‘cloudera Windows (N) NETEZZA
HPC Server 2005 -
Platform
Computing

NI
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® [n-Memory Computing
- WE NE| S, HWHEZ| 27(0f S2t= 2=
® Object-oriented programming

- O|O|E, &7} objectZ 2|0 &

- 2ef|A(class) & 0| 2~ E (method)

® Package
- o |F A HEHES MR
- CHYot gh+= Sl GO B L7, Helpl| Examples HFE ALE 7ts

® Visualization
- EMO| SRS ROIT 4 e DafTof it 2 x|
- Chart, Plot, MotionChart, Map @A 2 RO|A| HIE At 75
GT Excellence in Application & Data Governance 13



.
History of R

=X &5 (422, 8/6/0/EH 0jZ2/E 2 PIAFO/E 2011)
® R2 1993 F&eit @2 EL[eto| E A2l ul= 2 (Ross lhaka,
Robert Gentleman)0]| 2|5 7

® 1976 Bell Lab?| John Chambers, Rick Becker, Allan WilksOj|
O|5t] 7l S Languagelf 1 H2[& 511 US
G!' 0N€ Excellence in Application & Data Governance 14



The R Foundation (http://www.r-project.org)

2 The A Project for

it tic al Computing

- Windows Intemisl Explorers

O @

v WRAN

r=proleclorg

=112

=il x| (=

¥ The A Project for Statistical Computing I I

®

About W
What iz R?
Conirbuinrs
Scrrnn.l'ml'.
What's new?
Nowniosd. Packsans
CHAN

R Projoct
Foundation
Fembers & Donor

Mallng Late

Eug Tracking

fievaioper Page

Conferences
Lot Lt

lecusentat lon
anuals

=
The B Journal
Wik

Books
Carilicatlon

[a]

Miac
Bioconducbor
Falated Profects

1] Gaoups
LI:EF It. W

The R Project for Statistical Computing

AT\

Getting Started:

= Ak a free software emdronment for statistical computing and graphics. It complies and runs on & wide varlety of UNIX platforms. Windows and Mac0S5. To download R, please

ehooss your praferred CHAN mimar
= I you have guestions aboul F ille how 10 downioad and Install the software. or what the license terms are. please read our ANEWErS
an email, =

MNews :

A wersion 2. IS 0 (Easter Beagle) has bean released on 2012-03-30,
A wersion 2 2 [EII Gefing Season) has been released an 2012-02-29

.
: A _Jdour
L 1)

y'lz is avallabla.
!a‘ﬁ- ace & Vanderbill University, Neshville Tennesses, USA, June 12=16, T2

Thia sarver | hosted by the Inatiude for Slsilatics and Mathamadic s of the WU Wian,

rs 1o frequenty asked questions before you send

|0

Ll

GTON

Technology

R Development Core Team HH =0 2|50

RO| Hi Z 2} =2 R Development Core Team1} A2 7|0

o|}0] 0|20 X| 1

A
125

s
0R

=

ol
AT
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CRAN (The Comprehensive R Archive Network)

The Comprehensive R Archive Network

Download and Install R

Precompiled binary distributions of the base system and contributed packages, Windows and Mac users most likely want one of http '//Cra n - r-proj eCt' Org/

these versions of B

» Download R for Linux
+ Download A for MacOS X
« Download A for Windows

Source Code for all Platforas

Windows and Mac users most likely want to download the precompliled hinaries listed in the upper box, not the source code. The
sources have to be compiled before you can use them. If you do not know what this means, you probably do not want to do it!

Korea :

« The latest release (2012-03-30, Easter Beagle) B-2. 15.0.tar.gz. read what's new in the latest version.

« Sources of B alpha and beta releases (daily snapshaots, created only in time periods before a planned release).

« Daily snapshots of current patched and development versions are available here. Please read about new features and bug
fixes before filing corresponding feature requests or bug reponts, http - //Cra n n exr’ CO m/

+ Source code of older versions of A is available here,
« Contributed extension packages
Questions About R

« If you have guestions sbouwt R like how to download and install the software, or what the license terms are, please read our
answers to frequently ssked questions before you send an email,

® R2 CRAN SiteZ 5310 AR E 7| CHR 2C ot 84X & 4 AU

® SiX 397 = 877l Mirror AJIO|E &Y &

GI-ONE Excellence in Application & Data Governance



R PaCkage (http:/icran.r-project.org/web/packages/)

R Package

R I{7| K| 2

. ® CRAN Site0] 3,9387 S 2=

(2012 72 202 7| %)

¢ Ot 7|X|=2 ME=

SA=H Z12|FO0|Lt

Number of R Packages Avallable

Version UpO| E|X| &=
CHE SAE4 22 Eg

AHO| &

GI. ' '_ ' Excellence in Application & Data Governance

MEZIT

122 S80 gt A £

. ® Software Vendor0f| 2|5}04

Ct= A0

0] 2t 2
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CRAN TaSk VleW (http://cran.r-project.org/web/views/)

R Package

GT

Bavesian

ChemPhvs
ClinicalTrials

Cluster
DifferentialEquations
Distributions
Econometrics
Environmetrics
ExpermentalDesign
Finance

Eenetics

GEraphics
HighFPedormanceComputing

hAachinelearning
FAedicallmaging
Aultivariate

Bavesian Inference

Chemometrics and Computational Phwsics

Clinical Trial Design. Monitoring, and Analvsis

Cluster Analvsis & Finite bMixture bodels

Differential Equations

Frobability Distributions

Computational Econometrics

Analvsis of Ecological and Environmental Data

Design of Experiments (DoE) & Analvsis of Experimental Data
Empirical Finance

Statistical Genetics

Graphic Displavs & Dynamic Graphics & Graphic Devices & Visualization
High—-Ferformance and Parallel Computing with R

bAachine Learning & Statistical Learning

Medical mage Analvsis

bAultivariate Statistics

MaturalLanguageProcessing Matural Language Frocessing

DfficialStatistics
Dptimization
Fharmacokinetics
Fhvlogenetics
Favchometrics
FeproducibleBezearch
Fobust
socialsciences
Spatial

sSurvival
TimeSeries

aR

Excellence in Application & Data Governance

Official Statistice & Survey Methodology
Dptimization and tMathematical Frogaramming
Analy=sis of Pharmmacokinetic Data
Fhvlogeneticzs, Especially Comparative Methods
Fsvchometric Models and Methods
Reproducible Research

Fobust Statistical kMethods

Statistics for the Social Sciences

Analvsiz of Spatial Data

sSurvival Analvsis

Time Series Analvsis

gRaphical Modelz in B

18



. R Package

Crantastic! (http://crantastic.org)

Welcome

tD’ Crpﬁi-nﬁi!r\- momemme et e mrbe Feor T omoavmlemmemes vromore veman e mmomoreed

for

\

- >4000 Pac

« mir was upgraded to version 1.03 (about 4 hours ago)

Ea ==

et

» matnxSiats was upgraded to version 0.5.0 (about 4 hours ago)
» mpute'n was released (about 4 hours ago)
» DierckxSpline was upgraded to version 1.1-5 (about 4 hours ago)

« mmmeZ was released (about 18 hours ago)
s REMark was upgraded to version 2.1.1 (about 23 hours ago)
« |SBF was released (about 23 hours ago)

GrONE Excellence in Application & Data Governance 1 9



. R Visualization

ggplot2 i{j 7| X|

® ggplot2 is a flexible, colorful, and dynamic graphics package:

[t

value
aEHmg

time & I o I
L]
4000~ = ] diapl
| a5 = ki . 2
2,800 ¥ 1, : |
0 - -
20— 2000 . 3 . %
s . * 4
= 2= §[‘,
20 - * 5 g
0- =t . 5
15— . 7 |
L]
-2000 - | | | I | |
10 15 20 25 30 35
Stamng Sales RefundsF‘aynuts Court Court Contracts End miles ]
Cas Losses Wins Cash
gallon i

GrONE Excellence in Application & Data Governance 20
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Word Cloud

R Visualization

® ROj|A| text mining A| &

> reqguire (tm)

Loading required. package: tm

> require (wordcloud)

Loading required package: wordcloud
Loading reguired package: Rcpp

data (crude)

m <— as.matrix (tdm)

e A R R TR T L

wordcloud (dSword, d8freq)
1

GI. :: VYIC Excellence in Application & Data Governance

¥ <— =ort(rowSums (m) ,decreasing=TRUE]}
d <— data.frame (word = names (v) ,Ireg-v)

}0| A2 5}= Word Cloud Z1}E HI2 =

progected

international EHH|‘_-.-fStE export
E3ying loration spokeswoman
fest EpTAOn e serves companies
dirs “aniary barrels  governmentexports

prEssure :IE"‘TEEEE e e Ed‘d&d bl_ld-get
agreed weak slighthy pEtmlE'—'m Mars

5 OWer dEEEthF presanent fipnsign
SOUTCES gomestiz P sal| company t ja%hﬂ e

ﬂ.h
reserve brlngsthe-qatar emergencg.r JESIEray aMyals meet
ﬁ”‘a srsbign  buyers rise CUlminigterpcifutures 2 week

sweet
efp INAUSErY country= ceilingresl o _according B barrel
I uri ggt [Profucer E'@ o howewer Sreport

i, 4
.. Jowciad E"EI‘EBdaySPEIEh gproduction & & Sincrease
united 129 york™ = economyfall B _5 reterated e o g

ITI

crude «<- tm map (crude, removePunctuation) prlce billion transa-:tlunsetﬁ bank ,:,H,allac B5

crude <— tm map({crude, function (X} removeWords (x,stopwords({))) hisham g Wml femw Ecmtrd 2 CTUdEO I ey
T E a CLInnE|

tdm <- TermDocumentMatrix (crude) ability oy opecs free meeting fanuar,apnl ﬂiﬁ

cpendituretrading guard plansemirates groyth “kr:-rr : d%"*Sﬁtraders policy 1aes

agreemen .tuh_ but = grt:-rn'b};:.tnpa:ltmr m.-m'exﬂ| shah =harp 150
Gjexeitiert. Jaes S reuternold expected quota Official
moves E ”phbh hed E rrra'*l'“-ﬂfﬁh—-gulftutm protect ssg7es

13naticn InQonEss
ECOnOMmIC EIEK&M uoted
MEFREE R o o i : T

officislz producing o abdulaziz
corpremsin. Opecn‘:‘””r" = Econtract  change

arabia p”mp'"g =UNETY  revenue ENETOYkuwsits
imports exchange
posted prlceSrecem #  slgabas
=5 2 amknaiits
min -~ e ===

de'.felu pment

kuwait

denisd

FevEnLe
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R Visualization

2-D contour map of Maunga Whau volcano

E <= 10% {1 :nrow({volcanc) )
X.at <— =seq{l0d, 800, by=100)
v o<—A10% {1 ::ncol (valcano) )
v.at <- =2eg(l00, &00, by=100)

image (x, v, volcano, col=heat.colors(100), axes=FALSE)
contour (X, ¥, volcano,

levelas—=seqg (90, 200, by=5),

add=TRUE,

col="brown™ )
axi=s{l, at=x.at)

axis ({2, at=y.at)

box ()

title (main="Maunga Whau Volcana®,
sub = -Toad=hegt. . colors{100) ",

font.main—4)

GrONE Excellence in Application & Data Governance
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. R Visualization

3-D contour map of Maunga Whau volcano

= Make it 3-d:

22— 2 * yolcano
X <= 10 * [l:nrow({z)}
Tyl it B R SR 7 R o (o il o B

z0 <— min{=z) — 20

Z <— rhbind (=0, cbind{z0, =, =0}, =0}

X <— cimin({x}) — le-10, =, max(x} + 1le-10)
¥ <— clmin(y} - le-10, v, max(y) + le-10)

i1l =— matrix{"green3™,;

nr.-= nrow(z}—1;

nc = nool (=)—1)
FAI1 ] ; 32 =—Tclincol {f31I))] <—"gray"
3113l =—'clfli;nrow{farlly) ; ] <—"gray"

ool <= Eill
zi ¥— wolcano] -1,-1] 4+ wvolcano| -1,-61] +
volcano[—-87,-1] + volcano[—-87,—-61]
feol[-11,-i2] <-
terrain.colors (20) [cut (=i, guantile{zi, seql(d,1l, len = 21})
include.lowest = TRUE} ]
parimar=rep{.5,43)})
perspi=x;, ¥, 2%=; theta — 110; phi—28; col-—= Tool;
scale = FALSE,;1theta = —120, shade = 0.4, border — HA,
box = FALEE}

S e R, Rt SRS DR T e R N L B R AT e e R R

GrONE Excellence in Application & Data Governance 23
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googleVis 1 7| X}

R Visualization

® RO|AM = C|O|E A|Z=t APIE 0|8

Examples

Here is an example of a Metion Chart (user quide) using data from the World Bank

. . oo i P
MotionChart 7| =2 Gap Minerg >
H = [ = .
googleVis 0 20 M ROjA| HFZ AtEO| 7t _| oy - region value v
_ 5 L B Esst Asis
Vg Pemgeioe gl |
o a o o}
® e o 2% ;_f,ll o® © T . » ]
ey N gL et -
p ° gm og * olp® L 8
e o § a @ o . .
L] ™ % @ aw
'] . . @
.D
. s & B population v
L] & o T
e
] i & oo
Y I el
Explore the world ER“"”Q“ . d"q . L_JAfghanistan o
_‘d “ mwittercomit - & & L |_i-lfk|bﬂﬂlﬂ e
Gapminder World shows the e s &, & vear. [ Jaigeria
World's most important trends . :
Wealth & Health of Nations % I_I
: L
4 [_]Angola
Where is HIV de ——— UAntigua and Bar... |.r
fmt (om0 life_expectanc v v | = :
Load Gapminder World pe V Ltn mf Trﬂ”s

1960

e

Hans Rosling: No more boring data: TEDTalks

http://code.google.com/p/google-motion-charts-with-r/

AIE
Gl.lL fug I Excellence in Application & Data Governance
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RgoogleMaps ifj 7| X]

R Visualization

® 1= X| = Y0 Ctdet BRE BE

d=E 2 FAHA X F=

= Sokcho
a
% " *s
o T Goyan GJ ngwon-do ¢ o Gangreung
S yang 5
L) I_Il Yo i F‘-“Ehdﬂ

Incheon G el G reg O -5 ] Samehsok
f “f... . -

Hwasdd LI *a Ulpn

Dar‘wr\' e e ( 1

f‘huﬂgc‘hﬂnngbuk ﬂn
Chungcheanq&ahlda G“EDn[bsaﬂghu
L
: AA . P uk-do
G.Qf—.-- L .i" .." -

1L .
3 ..Qﬁg. t';]:nsl.gj-l

.,Iﬁ’uutatfuk R

: 2%
;- Gyéoﬁ.gsang.pam dp-3 2
veonggwang S M T AT q-‘.o L5
| %wu : L] ':',.I' Changy Bﬁo *
; I"q‘ |J‘i|| iw.‘ .C'E_‘l=
o Jaullanam-ﬂ‘o
I"E:i'-'la-.u.
Wanda
Fukupka
Jaju-do Haqa i
Coelelle Sacgwipoa
— l'“:‘.J'l' Mmdnaﬁmzﬁ‘-ongie 5K MEE, fﬂ*m
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#OjZ7|X| 24...
library(RgoogleMaps)

# 0| O] & 210{=0]7|
tollgate_info <- read.csv("¥ &A™ E.csv")

# X B 9K MY
map.center.loc <- ¢(36, 128)

NI
input.zoom <- 7
map_data <- tollgate_info

#OECE AN HA|
win.graph()
mymap <- GetMap(center = map.center.loc,
zoom = input.zoom, maptype = "road", format
= "roadmap", destfile = "mymap.png")
PlotOnStaticMap(mymap, lat =
map_data$YZIH, lon = map_data$XZ|H,
destfile = "mymap.point.png", cex = 1, pch
=20, col="blue")

=M HIfA R AYAE, ZE
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animation Ij 7| X]

R Visualization

® R Graph Z1}E animationQ 2 MM
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Sokcho

Gangwon-do
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# animation© 2 M A

saveHTML({
for(map.i in 1:length(unique.name)) {
mymap <- GetMap(center =
map.center.loc, zoom = input.zoom, maptype
= "road", format = "roadmap", destfile =
"mymap.png")

PlotOnStaticMap(mymap, lat =
map_data[map_data$X| 2L ==
unigue.name[map.i], ][SYZIHE, lon =
map_data[map_data$X| 2L ==
unique.name[map.i], ]$XZ} &, destfile =
"mymap.point.png", cex = 1, pch =20,
col="blue")

}
}, img.name = "unif_plot", imgdir = "unif_dir",
htmlfile = "random.html",

autobrowse = FALSE, titte =" 2

R

description = ¢("RgoogleMaps I} 7| X| &
2hg ot 4 2.\n\n"))

A HI7IA R AYAE, ZHT7/
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Useful R IDE

® RGui A8l 7|2 31HLe 0L,

__File__ Edrt View Misc Packaga; Wlndﬂm Help

ESREIEEE

R version 2.15.0 (2012-03-30)

Copyright (C) 2012 The R Foundation for Statistical Computing
ISBN 3-900051-07-0

Platcform: xBE_E&—pc—minngZ!xG& {€4-bit)

R iz free software and comes with ABSOLUTELY NO WARRANTY.
You are welcome to redistribute it under certain conditions.
Type 'licensac(}' or 'licence()' for disztribution details.

Hatural 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 demns, '"help()' for on-line help, or
'help.=start({) "' for an HIML browser interface to help.
Tyvpe "gl) ' to guit-R.

X <- mtcars[order (mtcarsimpg), ]
x%cyl <— factor(xfcyl)
xScolor[xfcyvl=—4 "red"
xScolor[xfcvl==6] <- "blue"
zicolor[xfcyl==8] <- "darkgreen"
dotchart (xSmpg,

GrON Excellence in Application & Data Governance

Gavernance & Technology
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‘ics: Device 2 (ACTIVE)

TD¥DTH Corolla
Fiat 128

Lotus Europa
Honda Civic
Fiat X1-8
Parsche 914-2
ierc 2400
Merc 230
Datsun 710
Toyota Corona
Volvo 142E

Hornet 4 Drive
[Mazda BX4 Wag
[Mazda Bxe
Ferrari Dino

Merc 280C

Pontigc Firebird
Hornet Sportabout
Merc 4505L
Merc 4505E
Ford Pantera L
Dodge Chali&nger
AMC Javelin
Merc 4505LC
gﬁ,serétl Fura ol
slgr Imperial
Dth‘er Sﬁupe
Camaro Z28
Lincaln Continental
Cadillac Fleetwood

O= 8

=raE |

Gas Mileage for Car Models
grouped by cylinder

Wiles Per Gallon
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R Studio (http://lwww.rstudio.org/)

Useful R IDE

GTON

Welcome to RStudio

Support  Development

RStudio™ is a free and open source integrated development
environment (IDE) for R. You can run it on your desktop (Windows,
Mac, or Linux) or even over the web using RStudio Server.

File Edit  View - Project  Workspate  Plats Topls - Help
75 giamondPricng.R™ | P [ formadPiotR
6 Flsouonsae | G 2~
Tbrary{ggplot2)

| diamonds =
—# Run | (5

View| diamonds )
summary {diamonds |

summary (diamonds iprice’
avesize «- round{mean{diamonmdsicarat), 47
clarity =- levels{diamondssclarity]

p < gplot{carat, price,
data=diamonds, color=clarity,
xlab="carat", ylab-"price",
main="piamond Pricing™)

W [Top Level] = R Senpt
Ly

Consocle
x ¥ z
Min, 0, 000 Min. P 0.000 Min, 3 0,000
1st GQu.: 4,710 1st Qu.: 4.720 1st Qu.: 2,910
Median @ 5. 700 Median @ 5.710 ~Median ! 3.530
mean 5.731 Mean = 3.733 Mean : 3.539
Ird Qu.: 6.540 Ird qu.: 6.540 3rd Qu.: £, 040
Max, 310,740 max. :58.900  max, 131, BOD
> summnary(dismonds Sprice)
Mim. 1st Qu. Median Mean 3rd qu. Max.
326 G350 2401 3933 5324 18820
aveSize <- round{mean{diamonds$carat}, 4}
clarity =- levels{diamondsiclarity)}
p =- gplot{carat, price,
data=diamonds, colar=clarizy,
®lab="carac", ylab="price”,
main="otamond Pricing”)

format.plot(plot=-p, size=-23)

-
__jmi

_HCource =

| diamonds
| Malues

Workspace
A load~
Cata

History
I save- | [#% Import Dataset- | @ Clear Al
53940 obs. of 10 variables

avesize
clarity

0.7875
character[&]

P ggpiot[&]
Functions
Format.plot{plot, size)

Files  Plots  Packages  Melp

@ | Pron moewts @ fCen

Diamond Pricing

Blog

Excellence in Application & Data Governance

Download RStudio
for Windows, Mac or Linux

} Screencast

RStudio 1n 2 minutes
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Useful R IDE

File Edit View Project Workspace Plots Tools Help

Q-] =P -+ & Project: (None} ~ |
|

Console -/ = Workspace  History |

3 4 Load~ Savev | f*Import Dataset~ 7 Clear All =

» R version 2.15.0 (2012-03-30) = L ¥ —1

copyright (C) 2012 The R Foundation for statistical Computing
ISBN 3-900051-07-0
Platform: x86_64-pc-mingw32/x64 (64-bit)

RE AR AT EHMHOIH ZEHEHH F2S2LICH
LEE _{ﬁﬂﬂ 2t AF2EH 01HE HIHE 2 2 DISLICH
BHEZAHMH Hel HHIEHE "Ticense()” £ "licence() ' ztn YHillFdz

= = 2HAEH 2E SESZHELL|C
O ANl CHalH= contributors () '2tal Ua =
£gh, R 2 R 3% atz HAH tHildzs Eos 'EMEP

iy
[0
mﬂ

‘demo()' 2D LHEIH, FIA HIZE 2 5+ L, 'help()’ £ LH&HA TIH
EEP”' CEYE £ &+ UsLCH . Files Plots Packages Help =1
‘help.start ()" S YUHIH wmvL 222HM =28t = 220] 2HELICH - i
-q() 2o 2EEH R‘% EZENCH ol I_r_'lstall Packaggs @ Chec!(fur Updates
| ] boot Bootstrap Functions (originally by Angele Canty for 5) L
b
[ class Functions for Classification
[ cluster Cluster Analysis Extended Rousseeuw et al.
[[] codetools Code Analysis Tools for R
[ compiler The R Compiler Package =
compiler pi g
V] datasets The R Datasets Package
g
- Read Data Stored by Minitab, 5, SAS, SPS5, Stata, Systat,
[ foreign dBase, ...
¥ graphics The R Graphics Package L)
.- : The R Graphics Devices and Suppert for Colours and
rDevices o
] grid The Grid Graphics Package
Fl KemSwiooth Functions for kernel smoothing for Wand & Jones
(1995)
[ lattice Lattice Graphics
[ manipulate  Interactive Plots for RStudio
: Support Functions and Datasets for Venables and
O mass Ripley's MASS
71 BAatris Sharre and Nanra Matriv Clacrar and bsthade |
GrONE Excellence in Application & Data Governance 29
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Useful R IDE

Red'R (http://www.red-r.org/)

I : ¥ ur = ; = -
€ @ R htto/fuwwred-rorg) O~ B O X || ® Red-R | visual programmin. . % - ool
RED visual programing for R —

Home Downloads Packages Documentation Development Forums Blog Contacts Journal

Subrritted by anupparikh on Sun, 10/10/2010 - 15:59 l

Red-R: A open source WSUEI_ETET_T_'“'@ GUI interface forR U v

Red-R is a open source visual programming interface for R designed to bring the power of the R statistical emvironment to a

broader audience. The goal of this project is to provide access to the massive library of packages in R (and even non-R

packages) without any programming expertize. The Red-R framework uses concepts of data-flow programming to make data Password:
the center of attention while hiding all the programming complexity.

o Create new account E
Red-R Journal Request new passward
The Red-R Journal is now accepting articles for publication. Please submit ingueries to editor@red-r.org.

Stay informed on our latest news!

Email: =

Interactivity G
) Unsubseribe

Stay informed about Red-R!

Irrteracl:ivity Red-R enables data exploration by providing interactive graphics (zooming,
selecting.__). In addition changes in analysis parameters are immediately
propagated downstream, instantly updating visualization widgets with the new

f W Follow @redRproject

Kyle's blog

GrONE Excellence in Application & Data Governance 30
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Useful R IDE

File  Cptony Taos L'."rdget_Fadr.agm_-l-Hp
s+ B AY =2 ke 8B O

"n'idgm 8 ®  Gonerol Ell

Soinformatics -

i Data [npu Eﬁj

¥ B
%‘ R Cetacets GraupEng clusiors (2}

E&' Read Fles i
— -
= Vi Dats Tibve

|E Lgve

=1 .
L Cliphoan i
F [l s
Diata Marpulaion
Data Jlassification

Submetting

4 R
E SLmImary
@ e Pyton Dict
£ o

ﬁ R Executar

Cutpen

REDACOREIMFD @ Craste rew widael narmed Summary {33
AEDACORE:IMFD ; Pas=ble Conrections are [id0’, "id07)]
AEDRCOREIMFD § Add conneclion babtwean Linaar Model and Sammary (2,
REOAWIDGET:INFO ¢ Data sant fomn slot (40

[Eave Dutp] [Clear Cutou] [Shaw i Browse]

Sumimaryg {33

nh
|

auri'.rna e

s |_]
Sagrrhi 1}
B Fummany () L |
Roufpuisdndow |
|
EnLir

Infformela = X, data = dacaframs org B I3LRIDTLEL.LD, subsec = |
mechid = "gr", el = THOE, ¥ = FRLAF, v = FRLSE, . Or = THIE, |

comtrasce = NOLL, singulisr.-gk-= TRIL)

Reaidualst
Min 1Ig Hediam ] Max
-33.304 -I0.5B3 4748 13,057 BL.4E3

Coelficlanta:
Estamate 3td. Ertor & veles Poixisll

|loberempt) 22,107 15: 868 1,033 0.06334L
® 15,637 10183 Q0850 DigO0aTg Aee
Tigoif. Epdest F U4AT DOAOT TRAYCELOT YAT DLOR eV RLE UL

Aesidual stacdard srxrer: z5.11 5ol ‘Segrees o2 freedoo
Multiple-B-agoars=d: O.<35E8, Adjuroed R—agoersd: 0.5773
F-=gatiscic: 18.95 a6 1 ard J2.0F, pwaloe; 0.00057R

rl =1 ¥ |

WF £ 1
&1 Process On Data Inouy ".- c i |

I - =~ >
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Useful R IDE

Rattle (http:/irattle.togaware.com/), (install.packages("rattle"))

d = hiip://ratile togaware com/ L~ B¢ X || & Togaware: Rattle: A Graphi... *

togaware [ rattle

Data Mining Rattle GNU/Linux Android LaTeX Services Freedoms About [AusDM] [PAKDD]

Rattle: A Graphical User Interface fFor Data Mining using R

Latest version 2.6.18 (revision 678) released 22 Apr 2012. Latest pmml version 1.2.30.

Rattle {the R Analytical Tool To Learn Easily) presents statistical and visual summaries of data, transforms data into forms that can be readily
modelled, builds both unsupervised and supervised models from the data, presents the performance of models graphically, and scores new datasets,

New (22 Feb 2012) Watch the Orange County R User Group Webinar and its assodated Slide Pack.

Data-Mining
| with Rattle and R

! Errata

« Documentation

[The Art of Excavating Data for Knowledge Discovery] [Amazon] Survival Guide [Journal Paper} Information

Data Mining by Example Testimonials Press and News Install

GrONE Excellence in Application & Data Governance
Govern

ance & Technology
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. Useful R IDE

Rattle (library(rattle); rattle())

") Rattie Version 2.6.18 togaware. corm,

=] = | [ % | @ el

@7 & | Report Export. | = =7

Datz Expk}rel Testl Transform | Clustml Asauciatel Mode I Evaluatel Log|
Source: @ Spreadsheet (O ARFF @) ODBC (& R Dataset (©) RData File (& Library & Corpus 0 Script
Filename: [ (2= 'I%] Separator: |, | Dedmak |. | [¥] Header

[ Partition |70/15/15 | |Seed:| |42 = [ view

T i _ [ r Target Data Type -
@ npu . gnore Weight CE"CU'E'tﬂr-_ @ Auto @ Categoric & Mumeric @) Survival

Welcome to Rattle (rattle.togawWare.ocom).

Rattle i=s a free graphical user interface for Data Mining, developed using R. R i= a free
software environment for statistical computing and graphics. Together they provide a
sophisticated environments for data mining, statistical analyses, and data visualisation.

See the Help menu for extensive support in using Rattle. The Togaware Desktop Data Mining
Survival Guide includes Rattle documentation and is available from datamining.togaware.com

Rattle is licensed under the GNU General Public License, Version 2. Rattle comes with ABSOLUTELY
N WARRANTY. S5ee Help —> BAbout for details.

Rattle Version 2.6.18. Copyright 2006-2011 Togaware Pty Ltd
Rattle is a registered trademark of Togaware Pty Ltd

Tu Begin: Choose the data source, specify the details, then dlick the Execute button.

GI-QNE Excellence in Application & Data Governance
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. Useful R IDE

REXxcel (http://rcom.univie.ac.at/)

Powerful data analysis from
inside your favorite application

Statconn projects and programs provide the software infrastructure for application
integration and have enabled powerful data analysis and visualization functionality in many
rather diverse applications.

Our components and applications for seamless integration allow to embed statistics
software from the B project and data analysis and computation services from Scilab into
applications on Microsoft Windows, MacOS X and Linux.

Application connectors for MS Office (RExcel and SWord) and OpenOffice.org (RO0O0)
provide integration solutions for users and application builders.
We have a video demonstration of what can be accomplished with RExcel.

The background technology is available as a st of components for all platforms to easily
build custom applications based on the powerful data analysis and graphics toolboxes from
R and Scilab. We support a wide range of different languages (e.g., VBA, VB, C#, C++,
Python, Java) and different technology platforms (COM/DCOM, .NET, Uno, C. Web
Services SOAP/hitp) to build and integrate sclutions.

All these products are available free of charge for single user non-commercial use for
download {from our site only).

Please study the accompanying license files carefully to find out restrictions on using the
products free of charge. For alternative licenses, see http:/iwww statconn.com/.

L B

GI-ONE Excellence in Application & Data Governance
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Useful R IDE

REXxcel

,.nu H9-mMm-)s RDemoDev.dsx - Microsoft Excel - 82X
LA — [ =
_ ~ E OU HONZOGRE  F4 Gog #E 827 =hE | @ - = X
i R;E:QIL‘]
' Start §
L]
_ y .'"_C _ Jx | Select the range 127:K30 i
|| cera ¢ [0 [ E [ F [ 6 [ H_|eesiel L K [ L [ N ]
! Copy Code | Size SizeM SizeF 1. Select the range to the left, AT.F33
i 68 183 177 178 The simplest way is to select a cell
Rebug R |80 184 160 176 within the range and pressing Ctrl-Shft-*
Error Log |62 173 171 175
Options : 55 165 164 185 2. If R is not yet started, start it from Rexcel->Stat R
|60 165 165 190
| == senvr |70 185  #N/A 185 3 Right-Click in the selected region and select
& RExcel Help | 81 179 165 175 Put R Dataframe
193 185 173 184
W "
Darmo Warcess 70 178 172 184 a Select the cell with the R command below (cell 113)
_ Mark Caic cells |75 168 160 180 and right-click Run R
R About Rexcel 65 165 160 170
T3 [m - B0 182 169 175 mymeans<-with{RDemoDev tapply(Size Gender function{x)mean|
4 m 83 193 165 186
15 m 65 172 #N/A #N/A Select the cell below (cell 119) and
16 m 73 173 168 176 richt-click Get R Value, enter mymeans for th R expression,
17 f 65 162 169 169 and check with rownames
B .l 73 | T |1 | SO |- - 1
HWAarw ve  MyDatairame . Graphics , Pivottable | :
R el ] = . i

GrONE Excellence in Application & Data Governance 35
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Useful R IDE

R COmmander (install.packages("Rcmdr"), library(Rcmdr))

i~ RGui (G4-bit)

ofg =R BJ JE A 2ERE LEE

=]efe] w[@fo] (] [@

R Commander

MEE OOIE ME. .
R — 00 2E o e
=38EH  Merge data sets,

> library (Romdr)

me £3 HoE EM JHZI 29 EX £3 &8
le 23| ooE e 21| ow: | @as oE0 28 |

=10l x|
=10l %]

: .
> | TERERE] b 5PSS LIOIE HEZ2E,.,
=H3 HOIE HE b Minitab CIOIE ME2SE.. ,
‘ ZH3 0 HES MAS BRABUCL ¢ STATAHOIH HESSH. . L’—l
FrEs M2 SF B2 Co C#0A HOE HE..
s 3 r=sitt. |
| |
o PI
M
=
= .

Excellence in Application & Data Governance
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R Commander

Useful R IDE

prestige

8 10 12 14

education

type effect plot

prestige

prestige

500010000 20000

income

et | Prestige | Edit data et | View dalasetl Madel: ‘ LinearModel 1

_St:ript.Window

data(Prestige, package="Tcar™)
LinearModel.l <— lm(;

~ education

+ income

summar v (1
trellis.g
plotially oo name for modsk iLmearModeIE
scatters )
Warlables [double-click to formula)
Census o]
education
ncome
prestige
¢ M odel Formml | * | i = |
he odel Formmala: o Fing| - :
Output 'windo & | { !
Ipresliga 5 Eeducatim +income + type
(Interce
educatiod Subset expression
income i<a|| walid cases>
type[T.p
type[T. 5
Loty 18 I Cancel I Help-
Signif.

Multiple R-Squared: 0.8349,

> trellis.device (theme="col.yvhitebg™)

2 il |
Meszages:

F-ztatistic: 117.5 on 4 and 93 DF, p-wvalue:

> plot (all.effects(Linearfodel.l), ask=FAL3E]

» scatter3d (Prestigefeducation, Prestigefprestige,

Reszidual standard error: 7.085 on 93 degrees of freedom
Adjusted R-squared: 0.8278
< 2.2e-18%

data=Prestige)

e,

fit="additive™

Prestigefincome, fit="additiv

o)

Loading reguired package: nlme
Loading reguired package:!: mwinorm
Loading reguired package: multcoomp
Loading reguired package: mgowv
This iz mgov 1.1-8

Loading reguired package: lmtest
Loading reguired package: lattice
Loading reguired package: foreign
Loading reguired package: effects
Loading reguired package: grid
Loading reguired package: car
Loading reguired package: abind
Loading reguired package: rgl

Remdr Version 0.5-18
e |

5 i

GrONE Excellence in Application & Data Governance
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Useful R IDE

Revolution R (http://www.revolutionanalytics.com/)

]| BN http://wvawerevolutionan... O~ B O X Revolution Analytics - Co...

|QE1/6|_UT|0N

AMNALYTICS

=» High Performance Computing
—) Open Source R
= Analytics in Production

—) R Services: Training & Consulting

Download Free Enterprise Revolution R Visit our R
Revolution R Software for Enterprise Tor Community Site
FREE Academics Production-

Grade Analytics

& R A i ﬂ-‘"f,_ -t
DX VISA -AC Rekararco E NO%M?TIS iw‘ Marketo

Group

Revolution Analytics delivers advanced analytics software at half the cost of existing solutions.
el - riul statistics software—with innovations

Read the Revolutions Blog | & Follow us on Twitter | Get our Newsletter

Achieving High-Performing, Simulation-Based
Operational Risk Measuremsant with RevoScalsR
Thursday, June 23, 2012

Revolulion R Enterprise Boosis Big Data Analylics
Capabilities

Revolution Analytics Webinar: Using R and Putting
Business Analytics to Work

Revolution Analytics Names David Rich New CEC

Revolution Analytics Announces "Applicats
in Business" Contest Winners

Revolution R Enterprise Delivers New Big Data
Analytics Capabilities

Revolution Analytics Partners With Cloudera To
Deliver Comprehensive New Big Analytics Solution

97 Percent of Data Scientists Say 'Big Data’'
Technology Solufions Meed Improvement

Gartner Names Revolution
Analytics a "Cool Vendor” for
Business Inteliigence

Gartner | 2011
COOL VENDOR

hittp://www.revolutionanalytics.comy/products/enterprise-big-data.php

GrONE Excellence in Application & Data Governance
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evolution R

Useful R IDE

File Edit View Debug Tools Data Packages Window Help
e |-Ljﬂﬂ| | - - - L | Release

wlab="Hiles Fer Gallan )
#6.6.0.2

% == mtcars[orderimtcarsfmpal,]
wfowl <- factor(xfcyl)
whoolor[xfcyl==4] <= "red"
wicolor[xfcyl==6] <- "blue"
whoolor[xfcwl==8] <- "darkgreen”
dotcharti=impa,

labels = row. namesixy,

cex=.7,

groups = =icvl,

gcolor = "black”,

color = w$color,

pch=19,

main = "Gas MWileage for Car Models¥ngrouped by cylinder”
#lab = "Hiles Per Gallon")

L UL

|'\

|= B =

Solution Explorer - Solution 'RStudy’ (3 projects) - 3 %

J Solution 'RStudy’ (3 projects)

|3 [ googlevis
¢ i. [@ o0InfoR

{ . [® 01MotionChartR
i ™ igraph

= j R.Inﬂction

Chap01. Introduction to R.R

Chap02. Creating a dataset.R

Chap03. Getting Started with graphs.R
Chap06&. Basic graphs.R

Chap07. Basic statistics.R,

Chapll. Intermediate graphs.R
Chaplg. Advanced graphics.R

-3 x

Revelution R Enterprise Censole
> X <- mtcars[order (mtcarssmpg), ]
> mnfcyl <- factor(xScyl)

xlab = "Miles Per Gallon™)

> xS%color[x3cyl==4] <- "red"

> xScolor[xScyl=—6&] <- "blue”

> mfcolor[xfcyl=—8] <- "darkgresn"
» dotchart {xSmpg,

+ labels = row.names|(x),

+ g

+ groups = xScyl,

+ gocolor = "black”,

+ color = m%fcolor,

+ pch=139,

+ main = "Gas Mileage for Car Models\ngrouped by cylinder™,
£

=3

4| m

<l

5] Find Results 1 |i§ UUW“E Revolution R Enterprise Conscle

<Searchs S | % on_aboutdialog_response »

[ 4, age

-4, suppressRattleWelcome
(-4, weight

B-5% %

-3 Packages Installed

----- ¢ abind
----- e acepack
..... % AER
----- % akima
----- i alr3
..... ke

& anchors .~ Global_rattleGUI -
..... Eﬁg ape :
..... &% aplpack ‘l = 2
----- %2 base .GlobalEnv
----- % BayesX
----- 4 bdsmatrix
----- % bigm
..... ﬁg bitops
..... ﬁg boot

------ &% boothNws e
1 | i | »

|:|> wil

m

Type: environment

Compute Context: local | Ready

GrONE Excellence in Application & Data Governance

nce & Technology
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Useful R IDE

StatET for R (http://www.walware.de/goto/statet)

-

RJ source software, and works on many operating systems.
Downloads Feedback, suggestions for improvement and contributors are welcomel Homepage Edclipse
www.eclipse.org
Latest News ;@p 3
M 2012-05-31: StateT 3.0 / RJ 1.1 final
We are pleased to announce the availability of the final version of 5tatET 3.0.0 [2012-05-20].
The release includes a new editor for Sweave documents providing most features known from the R editor, for
LaTeX as well as for R code. You find a list of all major changes in the news,
StatET 3.0 is available for Eclipse 3.6, 3.7 as well as the upcoming version 3.8. The new StatET version requires RJ
1.1. So if you update StatET from 2.x, do not forget to update the R packages 'ri’ and 'rj.gd'. For detail please check
the installation instructions.
N 2012-01-11: StateT 2.0.3
The new maintenance update of StatET, version 2.0.3 [2011-12-22], is available on all update-sites now. There are
. S B e a— Kontaki = Site M !
right B 2012 WalWare | About/ Impressy vl walwars.de ~ONTaE ap |
(|- P - g;‘

e
qt’\WalWare

E = = i = =

S walware.de/goto/stat O - B @ X H =2 WalWare - Homepage X ® &

News

Bits & S’yirés--

StatET

= Installation

= Community B Halp
= Trouhleshooting

= Log  Mates

= Tips

= Contributars

StatET for R

StatET is an - Eclipse based IDE (integrated development —_——
environment) for R, It offers a set of mature tools for R coding

and package building. This includes a fully integrated R Console,

Object Browser and R Help System, whereas multiple local and

remote installations of R are supported.

StatET is provided as plug-in for the Eclipse IDE. Therefore the user can combine it with a wide

range set of tools working on top of the Eclipse Platform. Like R and Eclipse, StatET is open

To bookmark / link to StatET
directly use:
www.walware.de/goto/statet

m

H-:-meoage R Project

r-project.org

GI-QNE Excellence in Application & Data Governance
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StatET for R

Useful R IDE

& StatET - testR/test.R - Eclipse
File Edit Sowurce Navigate Search Project Run Window Help

=X

FF | e stateT | 4= Plogi

&

Description

else skakement
else if statement

7

E

=

=

ikerake with index over a veckar

iterate over a vectar
function definition

if statemant

if else statement

repeat loop statement

b

i,

—

|£

+ T F-Q - 2 - iy IR 3 i =i
'EjPrq_ject'Explorer X! = O | [F] *est.r || testrz.R =im 5= outline | B Templates 52
SE=Y 2l
= =% testR 1 | Mame
% LStk = [3 R code
-] testrz. R
u ¥ <— rhnormw(1000) E:SE_F
v «<— runif(1000) il
far
plotix,v) -
foreach
function
if
iFelse
[ = |
repeat
back
|
L, Preview
o = = o ey :{_
[¥ Object Browser 22 (& cmd Histary | = = % | %
= == [ T = ; : _
| _ | H | ¥ Tasks | (2! Histary | B Console &3 (% problems | ¢~ W X
g1, “Clebeleny e | R_Cansole2.9.2 [R Console] R-2.3.2 { R1 {Jan 16, 2010 12:46:03 PM) + C:iDocumen ... longhowlworkspace  <idle>
'+J' gstatsh@g?;sun) [46] -0.916874408 -0.212230190 0.221905343 2.113768105 —1.545655300
o
:11 EEgrap e {G5155) [51] -0.731139412 -1.747556773 1.5636163586 0.1506745584 -1.168517533
=
= EgrDeV'cestg‘”gq) [56] 1.540567088 0.495016614 -0.738998495 1.722125378 -0.147303335
i
= P E'_ltasetS(mz“DS) [61] -0.466519362 —0.628532089 -0.931704644 —0.982661922 —1.192683851
=
e ”t':h(zjaggs;%s) [66] -1.172159444 -1.736685036 -0.213452759 0.303972096 -0.047437255
(€7} methods

[V1] 0.861963721 -1.043447539 0.785404909 -0.942611415 1.498337283
[V6] 0.7736049558 -0.400137773 -1.749202823 -0.662704693 1.694432706
[B1] -0.216903691 1.715625802 1.101568699 0.091049575 0.678918827
[B6] D0.217725659 -0.063600421 -0.474541677 0.485027549 -1.609552595
[91] D0.25270042Z5 -0.889827563 1.344482326 0.184666103 0.175451487
[96] D0.556446563 0.970300340 0.121788774 -0.410139944 -Z.550485922

>

> ¥ <— rnorm(l000)

> ¥ £— runif (1000)

> plotix,v)

1+ Autoloads (0f1)
=8 base(1127[1201)

0 items selected

Al
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RS i =0 ES0| F 2t 2

® http://www.r-project.org

® http://www.r-project.kr (3t= R A AL 28] - KRUG)
® http://www.r-bloggers.com

® http://stackoverflow.com

® http://stats.stackexchange.com

® http://www.inside-r.org/

® http://www.r-statistics.com/

® http://support.rstudio.org/

® http://quora.com

Gr\ JIWE Excellence in Application & Data Governance
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Learning R

Levels of R Skill

Write production level code

Write an R package

Write functions R programmer

Use R Functions

Use a GUI

R aware

10,000

>

Hours of use

The Malcolm Gladwell “Outlier” Scale

Z X/ : Revolution Analytics

GrONE Excellence in Application & Data Governance 44
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Advanced Analytics

2F 2177} k= 15F4(Advanced Analytics)2 SHEH, 0=
(£230]) 2, AAIE 2Mat x| M3}t S o|o| gLt

Ly | SE2 AT 20| HsB £ HENES /EE HH0Y FEHT UL/}

1 Optimization /‘[ What's the best that can happen? ™\
i ?
Predictive Modeling > . / What will happen next:
Analytics
. . N What if these trends continue? >
‘g Forecasting/extrapolation ‘
0 ens .
g’ Statistical Analysis . Why is this happening? %
<
o I
i ?
z Alerts /. What actions are needed?
s
E-‘ Query/drill gnw/b Where exactly is the problem?
é 0 Access and
O How many, how often, where? Reporting
What happened?
_/

v

Degree of Intelligence

=X : Davenport and Harris, “Competing on Analytics”, Harvard Business School Press (2007) &=
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-
What is Big Data Analysis?

Potential Use Cases for Big Data Analytics

Real time ~ Credit & Market Risk in Banks ‘

Fraud Detection (Credit Card) & Financial Crimes (AML) in Banks
including Social Network Analysis

Event-based Marketing in Financial Services and Telecoms

Markdown Optimization in Retail

Claims and Tax Fraud in Public ﬁector —

Data “  predictive » o .
Velocity Maintenance in s
Aerospace | y

Disease Analysis
on Electronic Health
Records

Demand Forecasting
in Manufacturing

>

Traditional Data
Warehousing

Video Surveillance/

Text Mining Analysis

Batch

Structured Semi-structured Unstructured

Data Variety £/ : SAS and IDC

GrON Excellence in Application & Data Governance
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-
What makes a good data scientist?

® Technical expertise(7| =X 0l MEZ-4): the best data scientists

typically have deep expertise in some scientific discipline

® Curiosity(2 7| &): a desire to go beneath the surface and discover
and distill a problem down into a very clear set of hypotheses that

can be tested.

® Storytelling(AE 2|2 2l): the ability to use data to tell a story and to

be able to communicate it effectively. Building Data
Science Teams

® Cleverness(g2|g!): the ability to look at a problem

in different, creative ways.

* Patil, DJ (2011-09-22). Building Data Science Teams. O’Reilly Media
Gr@gflﬁg Excellence in Application & Data Governance ‘ 48




HI §|o|E| 2 MojA{2] RO 2H|H

® Single Core &AL

—

- BEIZN CPUNIM 12 E ALE

Of

LC}

.

R 2.14 2. parallel T|7|X| 7|2 Etxy
® In-Memory AL E- Y M 22| A =X

- EEHOIHE K220 28 = X2|ot= &Y &4

o
=28°¢ HOJH ME2= Qo HZE|

= Open Source O A2Q| LSOt

® Snow, multicore, parallel, bigmemory 52| If{7|X|=0| Multi-core
Jy{X=}

g S =f|qez HE2etAE 5= o7

A== Ms ol US

®
OF
Ral

= 27 EEAHMUCE IOIHE 7IM20e =X =2

Excellence in Application & Data Governance
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RH I P E (http://www.datadr.org/index.html)

® RHIPE(R and Hadoop Integrated Programming Environment)=
Purdue Univ.2| E#|&t BtAluH SHAMO| Q1T Saptarshi Guhaof] 2|5}

0 R B)7| X
® R= Hadoop 240 | A MapReduce 7§E2| 24tX 2|7t 7IsSHA off &=
® 0| % Revolution Analytics A}0j A RHadoop Ij|7|X| & 27}&t.

® Divide & Recombine (D&R) 7|t, not parallel processing.

RHIPE: A Distributed Environment for the
Analysis of Large and Complex Datasets

Facebook 0jjA{ RHIPE £ 7]6}= Video (2010.03.09)
http://www.lecturemaker.com/2011/02/rhipe/

GI. ' '_ ' Excellence in Application & Data Governance 50



RHad OOP (https:/igithub.com/RevolutionAnalytics/RHadoop)

® Hadoop 7|HI9] Map-Reduce 7|5 3812 R CodeZ ZEH4E 4= 910]

= /| Hadoop 7|4te| 2M0| 7}5&t

RHadoop / Y — - —=
Log Files } _
name B
B rhbase
= Ma Rﬂduca o
B hts g i Records
m mr
Ss:raped Text m

Unstructured i Structured
Data L rinEla/ala]6) Data
Map or

S

“ | .-. :I ---I ‘- | -
Tracker
@ Z A1 : Revolution Analytics
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RHad OOP (Word Count Example)

Example: Word Count

Data preparation:

> library("hive")
Loading required package: rJava

Loading requii,

_ mapper <- function(){
> hive_start (], napred_write_output <- function(key, value)
cat (sprintf ("%s\t¥%s\n", key, value), sep = "")

[1] TRUE

1

2

3

4

5 > hive_is_aval,
6

7 > DFS_put(" /I
8

9

> DFS_list(”f12
(1] "reut-000(, split_into_wo
10 [4] "reut-000(,4 unlist(strs
11 [7] "reut-000(
12 > head(DFS_re:y con <- file("
13 [1] "<?xml vely  yhile (length
14 [2] "<REUTERS warn
15 [3] © <DATE >2¢€,, line <- tri
16 [4] " <TOPICS,ys words <- sp
17 [B] "™ <PLACES:;s if (length (w
18 [6] " <D>usaj6 mapred _wr
17 }
18 close(con)
19 }

GrONE Excellence in Application & Data Governance
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trim_white_space <- function(line)
gaub (L™ 220 FFI™, v,

line)

function (x)

x[[211)2))

x[[111))

1 reducer <- function(){
g | |
3 env <- new.env(hash = TRUE)
4 con <- file("stdin", open = "r"
i Bhile (Ledgth 1 > hive_stream(mapper = mapper,
6 y warn f 2 reducer = reducer,
! spliy <= ay 3 input = "/tmp/Reuters",
" word &= spli output = "/tmp/Reuters_out")
2 Fount AR s = DFS_list("/tmp/Reuters_out")
e lanCha?(“O: 6 [1]1 "_logs" "part -00000"
s it (exists 7 > results <- DFS_read_lines(
2 old?ouna 8 "/tmp/Reuters_out/part-00000")
. aEignl 9 > head(results)
1 ¥ Sl Fd meNg2t —=\gT™
B slee asslly  [3] ":\e1® v L
= } 12 [5] "0064</UNKNOWN>\t1" "0066</UNKNOWN>\t1"
H } 13 > tmp <- strsplit{(results, "\t")
1 close(c?n) 14 > counts <- as.integer(unlist(lapply(tmp,
19 for (w in ls(-15
i ) cat (w, "\t" 16 > names(counts) <- unlist(lapply(tmp, function(x)
17
18 > head(sort(counts, decreasing = TRUE))
19 the to and of at said
20 58 44 41 30 25 22

EA M7t R XWX =, ZE0
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.
RHive — Motivation of Rhive (NexR)

—

/-

select * from foo;

b y

oMap/Reduce for data analysis?
o HY%{OF otCt Lt Of ELt
oSQL for data analysis!
o LiF& Hiz L7t 8lCk 22|11 &t

=X . R and RHive in Data Scientists toolbox, £13/£/(2011)

GrONE Excellence in Application & Data Governance
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RHive (https:/igithub.com/nexr/RHive)

® Ril Hive 7|22 ™25

lod, &2 G|O|E{= RojA B} =X 2|3}D

HIH|0|E{= Hiveo| 7|22 0|238}0] Hadoopd|A X a|7t 7ts

# Language : R or ANSI-S5QL
® R-Hive Bridge

% R Export

@ R 7|dF 2AF HE2| Framework

® JIE E2| A2 5t= Analytic Tool
% CRAN : 4,000+ Rich R library Set
® = 0|3t Library/Procedure H| =k

& C}2FSE Visualization, IDE =3

® Hadoop 7|8 24 B2 HE
* ANSI 5QL : Low Leaning Cost
® 20|35t 7= ZE : UDF, UAF

> install.package("RHive")

GrONE Excellence in Application & Data Governance

=X1 : R and RHive in Data Scientists toolbox, 13]£2/(2011)
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RHive Example

KT CDR analysis system project
e The contents of the project: Collect KT Wireless COR{Call Detail Record) to NDAP, NexR Big Data Platform and perform call

quality analysis and reporting
@ Analysis using RHive
- Call Anomaly Detection
- Location-based call quality analysis
- Location-based subscnber clustering
- SNA Analysis
@ Examples of location-based call guality analy=is{Google Map Mash-up)

- — 'r . N -i\ Vo .. = i
Z X1 : http,//www.nexr.co.kr/nexrcorp_en/products_and_services/rhive_useCase.php

GrONE Excellence in Application & Data Governance
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RevoScaleR

® RevoScaleR 2 &

® L5t HPC Clusters/Cloud0f| R 24tX 2|2

Shared Memory
Data
Core0 Corel Core 2 Coren
{Thread 0) {Thread 1) {Thread 2} (Threadn)

Multicore Processor (4, 8, 16+ cores)

RevoScaleR

Data
Partition

Data

RevoScaleR on Sing Computer

GI. '; ' Excellence in Application & Data Governance

HSSHEE K|

Compute Node
(RevoScaleR)

Compute Node
(RevoScaleR)

o}0{ Single Core 24| 3 H 22| X[eH=EH| S sHZ

Partition

Compute Node
(RevoScaleR)

Master Node
(RevoScaleR)

Compute Node
(RevoScaleR)

RevoScaleR on Multiple Computers

Z=) #1 XM= HPC Clusters, IBM LSF ClusterOf| A X| €,

2012 &EEZ| 0] Linux ClustersE X| 20| ™

Z X/ : Revolution Analytics




- High-Performance Computing

(http://lcran.r-project.org/web/views/HighPerformanceComputing.html)

Parallel computing: Explicit parallelism - Rmpi, snow, snowfall, foreach, doMPI

Parallel computing: Implicit parallelism - fork, multicore

Parallel computing: Grid computing - GridR, xgrid, biocep-distrib

Parallel computing: Hadoop - RHIPE, Rhadoop, EMR(Elastic Map Reduce)
Parallel computing: Random numbers - doRNG, rprng

Parallel computing: Resource managers and batch schedulers - batch, BatchJobs
Parallel computing: Applications —> caret, maanova, tm, bcp

Parallel computing: GPUs —> gputools, cudaBayesreg, OpenCL, WideLM
Large memory and out-of-memory data —-> bigmemory, bigim, ff, HaddpStreaming
Easier interfaces for Compiled code - inline, Rcpp, rJava

Profiling tools - profr, proftools
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RevoDeployR (Architecture)

® RevoDeployR £ £56}0{ R M 2142 #l Application® 2 {13 7}=

End User Desktop Business
Applications Intelligence
(i.e. Excel) (i.e. Jaspersoft)

Interactive Web
Applications

Application Client libraries (JavaScript, Java, NET)
Developer |

HTTP/HTTPS — JSON/XML
R RevoDeployR Web Services
Programmer

Session
Management

HONE Excellence in Application & Data Governance Exf : Revolution Ana/yt/cs

Data/Script

Administration
Management

Authentication




RevoDeployR (Sample App)

® DeployR1} HTML5 plot library from JingCharts £ 0|2 ¢t ¢l 3}™

- n W oo served
: yaou 2000 0
Wriediced
_Nemdy Lurrert 3dlss 1 2000 O .Lmr
i d e b T &0ED 0 -.UD-FH
guartery
1 S0HHM0
Predict Futurz Saies
12000 0
T
1 OO0
9 manths /
& marthe SO0 ! i i i I T i i i ! |

Jui Hay  far Jul MOV Mar Jut Moy Mar  Jul May  Mar Jui Mo  Ma Jut Moy [ar

4 manths 2005 2005 2006 2006 2006 Z007 2047 2007 2008 2008 2008 2005 2009 2003 E‘DIW:

Duration Fredicied Lower Uppar
Apr 2070 11147.87 10704.53 1155122
May 2010 116537 1116086 12166.52
Jun 2010 1099617 10488.05 115043

vIZ| 1|4 mends lask S

Hide Tabie
Z X/ : Revolution Analytics
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nHo| L| =

® YlG|0|E{7} Q0| XA 4 YeX|?

 HH o2 RO} S HIOIEIRLN FRH YW 7|2 BB of B
1% X|2t 48 RDBMS (Scale-up) 2= H|80] L{% B0 £0{7}3,

ShX O M Cf I1 2| S XollM 2[5 A HO|E{ S X e
= HIH|0|E| 2| & XH| 22 2 $F3L0j|A| Scale-out HtAlO 2 S &
A=X|?
¢ XH| g2z HHO|f ZMEAFE 715 & + U=X?
SE|0E{E 220 LIH BAS

ofl Ot =C|, 11’952 SASL} SPSS&
H

MBI B 80| T MMM AEE Eu. S| o afo| MA T}
23|40| obcl Ifd SX| 2 S LjOFSHE 2 B[ SZHEH0| 02 S
SHH|ZO2 YEO[E BAS B 4 Y 7|US DIEN #ES
R EES ik
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A
152 2MAUZTIE SAOE OIS XH| & (Low
21544 0| Lt OIE{ | 0| A7} & 0f Lt (Excellent)

>
| >
>
I=
m

*Efficiency

o

=5 A ) 20| =it ME[E St Ma[ 7t
7t5ot0{of et

Hadoopit Z2 QEAA 7|Ho ER M S S8 =+ UAS

2 A

-1 O

=4 LYo|L 2t 58 QENME=Z #2510 S,
MEE0| 7t=3t0 Of e

ZdoteE 24 T2 M| 20| 17| 0| 80|5t0f O|2HO|L}
A8 0] &0|5tooF g

A H7t2 R 2WAE, ZT7
GT@ME Excellence in Application & Data Governance
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Ei=

® YO O0|H&= RUACE SHX[RE...

® O{tH JHX|= %00} &t= AJI?

Ef%!:?_* AMES O & = s 24H[E M, 7| S71)0| S0 x| QLY.
i Data Scientist 7} £|2{1 L2 (7|=92] LHX=H S of| OFSHL}.

Slow and Steady Wins the Race.

study, study, study, Stu dy ............. Stu dy
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DGA{H|AAIHE

Tel : 010-4801-6609

email : leewow@gtone.co.kr
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