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. Oracle R Enterprise Training Sessions

»

Date / Time

Thursday, December 1, 2:00 PM ET  Getting Started with Oracle R Enterprise Oracle R Enterprise Overview
(ORE) Installation of R
Installation of Oracle R Enterprise
Connecting to Exadata from R

Tuesday, December 6, 11:00 AM ET Introduction to the R Language and R Language Basics
Environment Producing Graphsin R
Thursday, December 8, 2:.00 PM ET ORE Transparency Layer nteracting with Database Tables
Manipulating and transforming data through ORE
Tuesday, December 13, 11.00 AM ET ORE Embedded R Script Execution Execution through R interface
Execution through SQL interface
Thursday, December 15, 2:00 PM ET Operationalizing R Scripts From Analyst to Production

Integration with OBIEE
XML graph generation using SQL

Tuesday, December 20, 11:00 AM ET Advanced Topics Base SAS equivalent functionality
ORE support for Hadoop and Map-Reduce
Use of ORE in Exadata and BDA environments
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. Getting Started with Oracle R Enterprise (ORE)

A Oracle R Enterprise Overview
A Installing R

A Installing Oracle R Enterprise
A Connecting to Exadata from R
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Oracle R Enterprise Overview
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B What is R?

CRAN Task Views

A Ris an Open Source language and environment for Bayesia Bagesian ironcs
. . . . ChemPhys Chemometnics and Computational Physics
Statl Stl Cal com p u tl N g an d g rap h ICS ClinicalTrials Clindcal Trial Design, Montoring, and Analysis
h tt D //WWW I- D rOJ eCt 0O rgl - Cluster Chuster Anatysis & Fite Muodure Models
Mirrors Dhstnbutions Probability Distributions
What's new? Econometrics Computational Econometrics
] . Task Views Enwirotitmetrics Analyats of Ecological and Enwronmental Data
A StartEd I n 1994 a.S a.n A I ter n a.t I Ve tO SAS, S PSS &. Ot h er search Expenmentallesion Design of Expenments (DoE) & Analysis of Expenmental Data
proprietary Statistical Environments Ahout R — Emprncal Finance
E. Homepage (enetics Statistical Genetics
A Th e R en Vl ronme nt The R Journal Craphics Graphic Displays & Dynarnic Graphics & Graphic Dewces & Visualzation
~ _ _ _ o _ _ Software foli ghaphical Modelsn R
I R s an integrated suite of software facilities for data manipulation, R Sources HighPerformance Compuing High-Performance and Parallel Computing with B
calculation and graphical display R Binaries MachineLearming Machine Learning & Statistical Learning
N . Packages Medicallmaging Medical Image Analysis
A Around 2 million R users worldwide Ot T it S
i Widely taught in Universities Jocumentation Lol wguagProcessing Maural Language Prosessing
) SAllie OfficialStatistics Official Statistics & Survey Methodology
I Many Corporate Analysts know and use R gﬂ " Ovlitization Optiization and Mathematical Programming
etiftibute
Fh kinets Analysis of Ph kinetic T
A Hundreds of open sources packages to enhance LTS yas of Fhamaseianelc Bala
o Phylogenetics FPhylogenetics, Especially Cotnparative Methods
p o d u Ct VI ty SUcC h as. Peychometrics Peychometnic Models and Methods
. - . . . EeproducibleResearch Eeproducible Eesearch
| B|O|nf0rmat|CS Wlth R Eobust Eobust Statistical Methods
I Spatlal StatiStiCS W|th R woctalboiences Statistics for the Soctal Soiences
i Financial Market Analysis with R Spaia Analysis of Spatial Dal
) _ _ _ wurval survival Analysis
| Linear and Non Linear Modeling TimeSeries Time Series Analysis
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. Why statisticlans/data analysts use R

R Is a statistics language similar to Base SAS or SPSS statistics

environment | S €

R> g <= glin, 100, n¥100>

R> x <= rnorm{n¥100} + sgrti{codes{g’

R> boxplot{split{x,q}, col="lavender", notch=TRUE}

R> title{main="MNotched Boxplots", xlab="Group", font.main=4, font,lab=1>

P R>
Owe rfu I R> ctl <- c{4,17,5,58,5,18,6,11,.4.50,4,61,5,17,4,53,5,33,5,14>

R> trt <- c{4,81,4,17,4,41,3,59,5,87,3,83,6,03,4,89,4,32,4 69}
R> group <- gl{2,10,20,labels=c{"Ct1", "Trt" >
R> weight <- cictl,trt}

I t . bI R> anovailm,D9 <- Im{weight™group’’
X e n SI e Analysis of Variance Table

Response: weight

Math can be beautiful ...

Given : depth

Do Io To Do I T

- Df Sum Sq Mean Sq F PriF» 100 200 300 400 500 600 700
5 2 .4 g 4 1 1 1 1 1 1 1
Gra hICal o growe |1 0.6982 0.6832 1.419 0.243 —— 1 A 5
@ R File Edit Format Workspace Packages & Data Misc Window Help 100% ¢ [mm 3R = BE (&7 (Charged) Tue 2:14 PM stefano iacus
& O 0O R Console (&) O 00 R Workspace Browser ()
L] L] L] = : = i oa > ; S - E Quartz (2) - Active ] B \,§>
Extensive statistics s e e |
~ Abort VSourceV/"Loadr Quartz History ‘Start X11 Set Colors Aufhﬁnticati?n Save Open In Edi(cﬁn}' Hp. ., ’ ‘: — ; Object Type Structure
{Users fjago Q 3 F - : ———= P dati data.frame dim: 20 4
. . . L - | g factor levels: 10
OO B fu n Ctl O n a-I Ity Wlth rgl.sr> ylen <- ylim[2] - ylim[1] + 1 ® © ©® R Data Editor = I e length: 12
I = = e o i length: 1
8 2 s SR oy o e = | n numeric
.Sr> colorlut <- terrain.colors(ylen) = L ;f? 165 . ‘? | » opar list length: 2
/ A rgl.sr> col <- colorlut[y - ylim[1] + 1] height weight : . i b ‘4 pie.sales numeric length: 6
ma n 0O n o S O u t s8 115 r . } <1 pin numeric length: 2
rgl.sr> rgl.clear() 59 117 P scale numeric length: 1
. i ‘ . 60 120 ! usr numeric length: 4
> rgl.surface(x, z, y, color = col) 123| Ywomen data.frame dim: 15 2 n Motions
SI I lar ‘ b au S 62 126 A \ = height numeric length: 15
63 129 weight numeric length: 15 §
64 132 { x numeric length: 87 =
. . 135 | o | e
Ease of installation and use = | e
142 long | : W
Ll 000 R Package M : ] :
S P 5a L ackage Manager 0 100
BoxDens=function(data, npts = 200., x = c(@., 71 159 "paysage"”,
; add = TRUE, col = 11., border= rlﬁ;_,collin: 72 164 ‘ sc Status ] Package T Description
P v . - z
dens <= densityCdata, n'= npts) I > loaded graphics The R Graphics Package
dx <- dens$x | Slake Q E'GL device 1 (active) — not loaded  grid The Grid Graphics Package ,J
dy <- densS$y | __ not loaded Ilattice Lattice Graphics A
1fCadd == FALSE) Z loaded methods Formal Methods and Classes 4
plot(@., @., axes = F, main = "", xlim = x, ylim =y, 3} 1 ! narlaaded R CAMc sasithh OOV _cranothooce actimantioky
ylab = "") o
- = = LfCorieftation == "paysage") { ‘ - ()'
dx2f <- (dx nCdx) x(d - min(@x)) * C 1 - x| .
x[1.] | The R Graphics Package
dy2 <- (dy - min(Cdy))/(max(dy) - min(dy)) * ( 1 -v
y[1.]
segbelow <- rep(y[1.], length(dx))
2 LFCFILL = T S
A N Ot S L Ilte rate confshade(dx2, segbelow, dyZ2, col = col) T" “
L¥ (border==TRUE) points(dx2, dyZ2, type = "1", col =
} Documentation for package “graphics' version 2.0.0
N t f . I . 'th D B t k dy2 <- (dx - min(dx))/(max(dx) - min(dx)) * (y[2.] Help Pages ,
vl A
A Ot Tamililiar wi A tasks ABCDEEGHILMNPRSTX ;
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. Limitations of R

A R is a client and server bundled together as 1 executable - like Excel
I Single user tool
I Not multi-threaded
I Cannot leverage CPU capacity even on a user's laptop/desktop

A R requires data it operates on to be first loaded into memory
| Loading data may not be a limitation given RAM available on laptops/desktops

I R O0@ll by value semantics means as data flows into functions, for each function
Invocation, many copies of the data are made

I As a result you quickly run into memory limits
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. Why should you be interested in R?

A Emerging trends

i 1tos the next nbi g thingo I n advanced a

I Colleges and universities use R for statistics classes
(replacing more traditional software tools)

I Advanced Analytics as a critical differentiator of the DWH technology stack

A Augment Oracle deployments
I Enhance results with powerful graphics

I Integrate R results and graphics with Bl Publisher documents and OBIEE
dashboards

A A scalable R via Oracle R Enterprise
I Leverage Oracle-engineered solutions
I A worthy alternative to SAS

ORACLE
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. Rexer Analytics Survey 2011
The Popularity of R Software i1s Growing Fast

* The proportion of data miners using R is rapidly growing!
— R is also the #1 most used data mining tool (in both 2010 & 2011). Up from #5 in 2007.

* An increasing number of data miners consider R their primary tool.
— R is now #2 in primary tool rankings. Up from #7 in 2008.

* Half of R data miners use the command line interface. Among the rest, R Studio,
scripts, R Commander, and STATISTICA are popular interfaces.

R Usage R Interface
50%
Other R Command
40% Line
Knime 2%
30% <=Use R Rattle 5%
A o
«&=Primary Tool Rapid Miner 4%
20% STATISTICA 5%
R Commander 5%

10%
Scripts 6%

0% | | R Studio
2007 2008 2009 2010 2011 Question: If you use the R software package,
Vendors were excluded from these analyses. what is your primary interface to R? B = _ZI_:?

e

& 2011 Rexer Analytics
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. R Ecosystem Resources

A Many helpful books
I http://lwww.r-project.org/doc/bib/R-publications.html

A Installation and Administration
I http://cran.r-project.org/doc/manuals/R-admin.htmil

A User Groups
A UseR Conferences

A Huge libraries of reusable code
I Visit CRAN: http://cran.r-project.org/

A Well-documented packages
I With sample data and code
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= | B
i — i——— i = a— . -
File Edit View Misc Packages Window | File History Resize Windows
= s = ke = ]
I o
R R Console | R R Console IR R Graphics: Device 2 (ACTIVE) (o= | =]
IType 'contributors=s()' for more information and
R wversion 2.13.1 (2011-07-08) "citation()' on how to cite R or R packages in puklications. .
Copyright (C) 2011 The R Founda .
ISBN 3-900051-07-0 Type 'demo()' for some demos, '"help()' for on-line help, or .
Flatform: x86 64-pc-mingw3Z/x649| 'help.start()' for an HTML browser interface to help. -
M Type '"g()' to quit E.
R is free software and comes wij
You are welcome to redistribute| Error: package 'ROracle' is not installed for 'arch=x64'
Type 'license()' or 'licence(}'| R» librarv|{ggplot2)
Loading required package: reshape
Natural language support but Loading required package: plyr
4- {:.F.I
E 12 a collaborative project wi Attaching package: 'reshape' . .
Type 'contributors()' for more - 4
‘citation()' on how to cite R d| The following obiject(s) are masked from 'package:plyr': ’ + =
z -
Type 'demo()' for some demcs, rename, round any 9 . ® 5
'help.start () ' for an HTML brow B : & 7
Tyvpe 'gi()' to guit R. Loading required package: grid 3- & . 9
Loading required package: proto L &
Error: package 'ROracle' is not| B> ?gplot P
B> I starting httpd help server ... done +
N e gplot (mpg, wWt, data=mtcars, facets=vzs ~ am) +
E> gplot (mpg, WC, data=mtcars, =2ize=cyl) + )
R | 2-
.f +
I I I I
15 20 25 30
mpg
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. RStudio T Third Party, Open Source IDE

WG RStudioTﬁ RStudio 'u RStudio Y — D —  ——— ‘ = @7 X
File Edit | Fjle  Edit File Edit View Workspace Plots Tools Help
@]Untit | @9 untitled] | @7 Untitled1* % = ("]  Workspace History 0O
B [Os EH ] sour [ [sourceonsave & / ~ — ~“®%Run %% | “Source ~ Fles:| Plots || Packages'| Help -
- 1 lib 1 library(ggplot2) . & . =S
5 2 Y Zoom & Export~ Q| ¥ ClearAll (& |
3 ?qp 3 ?gplot
4 4
5 gpl 5 gplotimpg, wt, data=mtcars, size=cyl)| ® ®
@
http://www.kdnuggets.com/polls/2011/r-gui-used.html
Which R interfaces do you use frequently?
built-in R console (225) D 40%
RStudio (135) DT 24%
| . ® Eclipse with StatET (90) I 16%
= 37 538 | (Top Level) ¢ _RSaript : ® 9o, RapidMiner R extension (80) I 14.2%
Console | @ cie ~/ Console %57 . | ’ Tinn-R (b2) 1%
e R= libral| R= library(ggplot2) = *® .
R R> ~ . ESS (Emacs Speaks Statistics) (59) EE 10.5%
R> 7aploff | R~ 7aplot Rattle GUI (53) I 0 4%
ﬁ: qplot(mpg. wt, data=mtcars, size=cyl) -~ ._ R Commander {43} - 7 7%
'_ Revolution Analytics (31) B 5.5%
RKWard (22) 2 3.9%
5 JGR (Java Gui for R) (21) o 3.7%
RExcel (18) H32%
R via a data mining tool plugin (12) 121%
| 2 . Red-R (8) 11.4%
mPg SciViews-R (6) 11.1%
T = Other (44) I 7 .5%
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. Data Visualization with R

— F
- 1 visualization with .':;'

s - PLIEAph Gallery : Enhance youL data visu
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http://addictedtor.free.fr/graphiques/
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. Graph exampl ese

scatterplot3d - 5
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. Oracle Strategy for R

Deliver enterprise-level advanced analytics based on R environment

1. Oracl eodos Distribution of Open Source R
A Enterprise support for open-source R
A Enhanced performance with Intel MKL libraries for x86 hardware
A Packaged with Oracle Linux distribution

2. Oracle R Enterprise

Embedded component of the RDBMS

El 1T minates ROS memory constraint by enabling |
Brings R users closer to Oracle Database by transparently leveraging in-database analytics via R
Enables R users to leverage Oracle Database and Big Data Appliance for scalable R Analytics
Enables integration of R scripts into enterprise production applications and OBIEE dashboards

Fully leverages the latest R algorithms and models contributed
to the Comprehensive R Archive Network (CRAN)

Integrated with Hadoop and HDFS i write map-reduce style R scripts
Enables migration away from Base SAS and helps reduce SA% Annual Usage Fees

o Io  Io Do Do Io Do Ix

ORACLE

©2011 Oracle i All Rights Reserved



. Oracle R Distribution

A Features

I Supported by Oracle
I Optimized for high performance analytics using Intel MKL Library

A Platforms
I Windows 32-bit, 64-bit
I Linux 64-bit
A Integrated with
Oracle Enterprise Linux distribution
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. R Licensing and Distribution

A Open source R is licensed under GPL-v2
I http://www.gnu.org/licenses/gpl-2.0.htm|

A Oracle will redistribute open source R providing free support
for Oracle Database and Oracle Linux customers
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. Oracle R Enterprise

R workspace console

Density for Arrival Delay at SFO

A

ORACLE

: | | O;BIEE, “Web Services
Function push-down i
data transformation & statistics
No changes to Scale to large Embed In
the user data sets operational
experience systems
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. Oracle R Enterprise
ORACLE

R workspace console
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High Performance Analytics to
Big Data Appliance
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A An engineered system optimized for capturing

~Y

and I ntegrating nl

A High-performance Hardware

A Optimized for Hadoop and NoSQL workloads
A InfiniBand Networking for integration with Exadata

A Software:

A Oracle Hadoop

A Oracle R Enterprise

A Oracle NoSQL DB

A Oracle Data Integrator (Hadoop capabilities)
A Oracle Loader for Hadoop
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