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What is @?

® Most widely used data analysis software
« Used by 2M+ data scientists, statisticians and analysts

® Most powerful statistical programming language
« Flexible, extensible and comprehensive for productivity

® (Create beautiful and unique data visualizations
« As seen in New York Times, Twitter and Flowing Data

® Thriving open-source community
» Leading edge of analytics research

® Fills the talent gap

« New graduates prefer R
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R is the highest paid IT skill

R most-used data science language after SQL
R is used by 70% of data miners

R is #15 of all programming languages

R growing faster than any other data science
language

R is the #1 Google Search for Advanced
Analytics software

® R has more than 2 million users worldwide
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R Usage Growth

Rexer Data Miner Survey, 2007-2013
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70% of data miners report using R

s the first choice of more

data miners than any other
software

2007 2008 2009 2010 2011 2012 2013

Source: www.rexeranalytics.com
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Data import with @

® Data collection (multiple connectors)
o« CSV '(I;gxt files delimited or fixed, xml,(J)son =

« Other analytics formats files (Excel, SPSS, SAS, Stata, Systat J)

" é;si’& 6sas BEIE]  SYsiar,

5) (6 (7) (8)
. ODBC{%JDBC %pnectors

« Native relational database connectors (Oracle Teradata, scu, Server Mysaql ...)
[ERADATA Server MysSQL’

(11) (12) (13) (14)
» Hadoop connectors (Revol RE, Rhadgop, Rhipe, ORAAH, Rhlve S arkR, H20
P RRE & OrAcLe W 1
(16) (17) (18)

(20) (21)

» No SQL connectors ( MopgoDB Cassandra, Hbase Neo4'

mongolz)zB e HBHSE
(22) (23) (24) (25)

« Http (SOA, WS, REST) and ftp connectors

(26)

» Social networks connectors (Twitter, Facebook...

,27) n28)
» Other enterprise tools connectors (SAP/R3, Salesforce, Splunk)

w salesforce splunk>

(29) (30) 31
() Packages reference, see last slide
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Data preparation with @

Variable creation and transformation
Recode variables

Factor variables

Missing value handling

Sort

Merge & Join

Split

Aggregate (means, sums)

Reshape
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Traditional Bl: Reports & Dashboards with (B

® Reports in Html, MS Word and Pdf with r markdown and knitr
® Very easy way to create reports from r markdown files with RStudio

- . W= L.
http: / /yihui.name /knitr/ 1| | &

@1 chunks.Rmd x == OO RStudio: Preview |

HTM

http://rmarkdown.rstudio.com/ = % Q (& @xinma 5 55 @ Chunks- | Preview —/chunksniml | ) saveas G publish
1 R Code Chunks
2 R Code Chunks
4 With R Markdown, you can insert R code With R Markdown, you can insert R code chunks including plots:
| chunks including plots:
5 # quick summary and plot
6~ " {r gplot, fig.widthe4, fig.height=3, library(ggplot2)
| message=FALSE} summary(cars)
7 # quick summary and plot
lib t2
. ® S 11brary(goplot2) ## speed dist

S sumary(cars) ## Min. : 4.0 Min. : 2

u I O 10 gplot(speed, dist, data=cars) + o lst.Qu :12'0 lst.Qu 7 2

11 geomsmooth() ## Median :15.0 Median : 36

12 ## Mean :15.4 Mean : 43

13 ## 3rd Qu.:19.0 3rd Qu.: 56

## Max. :25.0 Max. :120

http://www.rstudio.com/

gplot(speed, dist, data = cars) + geom_smooth()

dist
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Traditional Bl: Reports & Dashboards with (B

® The three most known and easiest options to publish reports in R

Distribuigdo dos gols na copa do mundo de 2014
http://www.rstudio.com//\

Studio Pubs

i
° httpS: / /erbS.Com/ Copa do Mundo FIFA 2014
knltl' et

http://yihui.name/knitr/ M

a http://slidify.github F\ EHs
ttp://slidify.github.io/
= t ttps://rpubs.com/ s'."f'p'euwés
~" slidify =
k . https://gist.github.com/
nitr <

http://yihui.name/knitr/ Dropbox
https://www.dropbox.com/es/

= Pubs
® ruian https://rpubs.com/
“reee IR Presentation http://www.rstudio.com/
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Discover Analytics with @

® |nteractive reports _

@ Studio

http://www.rstudio.com//\
2 |

ttp://www.rstudio.com/

Movie explorer

On-premise Shiny Server -
http://shiny.rstudio.com/

' . * » ~ w e« »m = % 4

Cloud Shinyapps.io -
https://www.shinyapps.io/
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Data Visualizations with@

® goplot2 (http://ggplot2.org/) contains a very complete catalog of

visualization widgets (PieChart, BarCharts, Directed/Undirected Graphs,
CloudWords, Gauges, Tree Map, Scatter charts...)
'Y W N

ggplot2 + knitr we ) Mil

® Rcharts (http://rcharts.io/) use R to create graphs in html5 by leveraging
the most advanced javascript libraries for visualizations (d3js,

Polycharts,Morris,NVD3,xCharts...) | ”l.l ..
" -& knitr Lo o X;"
‘\VCharts + 7 ;{.{gbs ) @ ( :' .-_T‘ﬁf

® plotly (https://plot.ly/ ) is a platform to create and publish html5 graphs
from several programming languages: R, python, mathlab excel...

+ =nilll. 7 ol o A
® pllol!"y = Ul Ih% "
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Predictive Analytics with @: Open Source Tools

RGul ~ JA[=1ES] B0 0 RStudio !
Elo Edk Misc Packages Windows Help
BEERERIEIE LI Untitled? % B ] US_states R* % ™ Workspace History —_C
R Console - [ Efouue on | Q /vl =% -#Runlne(s) Z=RunAll “4load~ [ Saver _ ImportDataset~ ¥ Clear All
1 library(maps) Data O
R : Copyright 2003, The R Development Core Team 2 library(ggplot2) Capitals 2x47 double matrix
Version 1.7.1 (2003-06-16 da .citi z Z
craton : J i . cite) Distance 47x47 double matrix
R is free software and comes with ABSOLUTELY NO VARRANTY. :
You are welcome to redistribute it under certain conditions. 5 q?lot(lor\g, lﬂt, data "'Chom' ?MP = groug Host 12x47 double matrix
Type ‘license()' or ‘licence()' for distribution details. 6 fill - assault, geom = “polygon”) LanguageDistance 47x47 double matrix
7 gplot(long, lat, data « choro, group =~ grouj % -
R i3 a collsborative project with many contribucors. 8 fill = assault / murder, 990""- “polygon™) Multilingual 12x47 double matrix '/
Type “contributors()’ for more information. Neighbours 47x47 double matrix
Type ‘demo{)' for some demos, “help()' for on-line help, or —
‘help.start()' for a HTML browser interface to help. C p S<l»> Files Piots Packages Help ___J I
ype e gy TongudboRs o /& Zoom E Export =] PDF 3 Clear All
> Console P i | as30un
R Console _ CLI I > choro <- choro[order(choroSorder), ] ~ 50
> gplot(long, lat, daota = choro, group = group, 100
. . + fill = assault, geom = "polygon")
http://www.r-project.org/ e plotClong, lat, data = ChOro, Qrowp = group,; ) "o
< | _’l_' + fill = assault / murder, geom = “polygon") O 200

R Data Mleal] -

R 1.7.1 - ALanguage and Environment

250
Project Tools Settings Help Rattle Version 2.5.47 togaware.com 1 long
= 300
o "E8d E< O 2
| Data Explore Test | Cluster | iate Model Evaluate Log -

| Source: @ Spreadsheet O ARFF O ODBC (O RDataset (O RDataFile O Library O Corpus O Script

| Filename: Separator: [_] Decimal: ﬂ ¥ Header

| ) Partition | 70/15/1 a2 [ view| |Edit

; ] Target Data Type
@ nput  @1gnore Weight Calculator: ® Auto O Categoric O Numeric O Survival

Welcome to Rattle (rattle.togaware.com). http: / /WWW, rstudio. Com/

Rattle is a free graphical user interface for Data Mining, developed using R. R is 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 NO WARRANTY. See
Help -> About for details.

Rattle Version 2.5.47. Copyright 2006-2010 Togaware Pty Ltd
Rattle is a registered trademark of Togaware Pty Ltd

Rattle: A Graphical User Interface for Data Mining using R
http://rattle.togaware.com/

To Begin: Choose the data source, specify the details, then click the Execute button.
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Predictive Analytics with @ : Packages

® More than 5,000 packages for statistical, predictive analytics and data

visualization

Descriptive Statistics '«"’E‘

R

by
L
Min / Max

Mean

Median

Quantiles

Standard Deviation
Variance

Correlation

Covariance

Sum of Squares

Pairwise Cross tabs

Risk Ratio & Odds Ratio
Cross-Tabulation of Data

Tabulations

Text and figures from

=" Microsoft
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Marginal Summaries of Cross

s
i

= Subsample (observations &
variables)
= Random Sampling

Sampling

s
Variable Selection ?‘2‘{

= Stepwise Regression
= Linear
= Logistic
= GLM

Cluster Analysis gt

= K-Means
= Hierarchical
= Model Based

Predictive
& Classification

P

» Sum of Squares (cross product
matrix for set variables)

= Multiple Linear Regression

» Generalized Linear Models (GLM)

- All exponential family

distributions: binomial, Gaussian,

inverse Gaussian, Poisson,

Tweedie. Standard link functions

including: cauchy, identity, log,

logit, probit

Covariance Matrix

Correlation Matrix

Logistic Regression

Classification & Regression Trees

Residuals for all models

Decision Trees

Decision Forests

Boosted Decision Trees

Deployment é

= Prediction (scoring)
= PMML Export

Yelefonica



@ As a Service

In Cloud

https://www.elasticr.com

® http://www.ebi.ac.uk/Tools/rcloud/
® AWS http://www.louisaslett.com/RStudio AMI
® http://azure.microsoft.com/en-us/documentation/articles/machine-learning-r-csharp-web-service-examples
® https://api.blockspring.com/docs/r-quickstart-rur I
=@ Windows Azure @
= <8 €studio
On Premise Text from
® http://www.openanalytics.eu/architect-server
® https://www.opencpu.org (*)
® http://www.rforge.net/Rserve wBIEoD
® http://www.rforge.net/FastRWeb
®  http://sysbio.mrc-bsu.cam.ac.uk/Rwui
°

http://www.math.montana.edu/Rweb

(*) It could be run in Amazon EC2 too
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Data Visualizations with@

® Rbokeh (http://hafen.github.io/rbokeh) use R to Create graphs in

html(5/d3js pyos

|
yoon

ﬁ + Kknitr wmm) gm

=04

® ggvis (http://ggvis.rstudio.com/) is a data v15uallzatlon package for R
using Vega, a javascript html5 library :

BE MORE ,
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Limitations of @ for enterprises

® Big Data =) In-memory bound for many use cases

® Speed of Analysis ™ Single threaded by design

® FEnterprise Readiness mp Community support

® AnalyticBreadth & Depth mp 5700+ innovative analytic packages

® Commercial Viability msp Risk of deployment of open source
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Hadoop processing modes with @

/. Method1 ) Method 3 .
% 4P N\ p . Figure from
Q° // {/ ~ (1 . .
>/ ©
o/ — n nodes ft
¥y | [ + m= Microso
/ Compute Context -
/ Compute Context S ScaleR In-Hadoop Qz VOLUTION
\ ScaleR Local Parallel M ¥
HDFS " Processing
Read /| Write -
~. | Data Store

Linux (Local)

\ 1:n disks
N

= Method 1: Local parallel processing using all cores on one node, using local linuxfile-system data
*  Revolution Analytics parallelR (http://projects.revolutionanalytics.com/documents/parallelr/parallerrpkgs/)

= Method 2: Local parallel processing using all cores on one node, reading from / to HDFS data
*  Revolution Rhadoop (https://github.com/RevolutionAnalytics/RHadoop/wiki), RHIPE (https://www.datadr.org/ ),
ORAAH (Oracle R Advanced Analytics for Hadoop) or package RHIVE (http://cran.r-
project.org/web/packages/RHive/RHive.pdf )
* Revolution Analytics parallelR (http://projects.revolutionanalytics.com/documents/parallelr/parallerrpkgs/)

BE MORE ,
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Hadoop processing modes with @

= Method 3: Hadoop (Map-Reduce) parallel processing using all cores on n nodes, using HDFS data in-situ

REVOLUTION R ENTERPRISE

=" Microsoft

F{EL/OLUTION

Commercial Tool

BE MORE
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H,0

Hzo.ai

Intelligent Enterprise Applications
c

Prediction Engine

On Premise
On / Off Hadoop
On EC2

Nano Fast Scoring Engine
Query Processor R-engine

In-Mem Map Reduce

Memory Manager

Columnar
Compression ensembles

Oxdata

Data Scientist,
A 1c

nalyst,
, 9

Open Source Tool



BD Analytic Tools @

/Strenghts

* Most widely used data analysis and predictive
software in the world

* A lot of packages (5000+) to do almost everything
you want, kept by a huge developers community

* Completely free

* Integration with a great amount of tools (free and
commercial)

» Multiple connectors to get a lot of type of data

* Not only for analytics, good to data discover and

\reporting too

~

/

e

nVeaknesses

More difficult to learn than other software

Help files are written for relatively advanced users
R holds all its data in your computer’s main
memory. There are free and commercial tools to
parallelize R but not too many alternatives

Because the great amount of packages it is often
difficult finding and choosing the better ones

R core is quite stable, but sometimes some package
changes and dependencies are not updated

Integration with web apps is not mature /

ﬁackages & Projects Reference (http://crantastic.org/ or http://cran.r-project.org/web/packages/) \

Data Access RForcecom github.com/rfsp/r | | Reporting & Discover Predictive
RJDBG reurl ) RSAP, ey
10) url manipulate rstudio.com
RODBC, (26) Yhatr p6) XM2) rpubs.com
sqldf ve o twitte . shinyapps.io care rattle.togaware.com
. (19) R(27) rjson s, rstudio.com vapp
ROracle,,, foreign  Rfacebook intuitics.com caret _ _
(1) rmongodb  dplyr slidify.github.io topepo.github.io/caret
RSQLServer 13 RCassandra . rcharts.io
" tidyr ggvis.rstudio.com plot.ly/r pvclust yhatr
RMYSQL xlsx github.com/nicolewhite/RNeo4j ) R e mclust
v (14) Hmisc rPython datadr.org ggplot2.org ~ Yihui.name/knitr neuralnet opencpu
RPostgresSQL rJava github.com/Bart6114/scheduleR ga tm
github.com/RevolutionAnalytics/RHadoop/wiki maps mapdata )
maps mapdata . P P
\ amplab-extras.github.io/SparkR-pkg P mMapproj mapproj
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