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Available CRAN Packages By Name
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= Started in 1993 as an alternative to SAS, SPSS and ..., o T AR s
. - . R Honepige W The Analysis of Bokogial Dta
other proprietary statistical packages e W I ———
.. . hind Combine multi< ] ammiys
e Originally called S, renamed to R in 1996 Foa - D Al e
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* Constralned tO a Slngle CPU 2018-01-17: 12100 packages ek ) and wvas()for selcting regression transformations
11 . 2017-06-10: 10793 packages i T ACER Mekodbr B Ve Eemiy
= Millions of R users worldwide 2017-01-09: 9870 packages Gkl Mt byt
2016-06-01: 8492 packages o e eI PET
1 1 1 ACNE Affymet SNP pobe-summetzation using me-negative mtr (ictoczation
= Thousands of libraries available at  20150313:6400 packages — i s s B
. h . . 2015-02-15: 6325 packages WCRY Convenlence functons for analytieal Custooner Relationship Managenent
ttp://cran.r-project.org 2014-10-29: 6000 packages s Downld, ot et o e US s s Conputy S
2013-11-08: 5000 packages XS Algoritmic Complexky for Shat Seings
» Free 2012-08-23: 4000 packages o D Osly: Al Conpedy of Shor s oo i Colg T e
2011-05-12: 3000 packages ACICD Asympunte Clasification Theory for Cogaive Diagosts
2009-10-04: 2000 packages Actgriphy Acigrphy Dia Aniyss
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2004-10-01: 500 pggﬁazgs ’ Aol TRurknbrichc s
o an R pockage for stochastic
www.oralytics.com t : @brendantierney : . 2003-04-01: 250 packages ?M sz‘mP:x:M:‘hM.MITM':mXAMMI:MMmg




05/02/2018

= |s used every where

= Particularly in USA

— And everywhere else

TEEEECHNICALLY...

(ST

I'M RIGHT AND,YOU
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e : brendan.tierne

> library (RJDBC) Using RJDBC
> # Create connection driver and open
> connectionjdbcDriver <- JDBC (driverClass="oracle.jdbc.OracleDriver", classPath="c:/ojdbc6.jar")
> jdbcConnection <- dbConnect (jdbcDriver, "jdbc:oracle:thin:@//localhost:1521/orcl", "dmuser", "dmuser")
> #list the tables in the schema
> #dbListTables (jdbcConnection)
> #get the DB connections details - it get LOTS of info - Do not run unless it is really needed
> dbGetInfo (jdbcConnection)
> # Query on the Oracle instance name.
> #instanceName <- dbGetQuery (jdbcConnection, "SELECT instance name FROM vSinstance")
TABLE NAME1
1 INSUR CUST LTV SAMPLE2

2 OUTPUT 1 2
#print (instanceName) tableNames <- dbGetQuery (jdbcConnection, "SELECT table name from user tables where
table name not like 'DMS$%' and table name not like 'ODMRSS'")

\2

print (tableNames)
viewNames <- dbGetQuery (jdbcConnection, "SELECT view name from user views")print (viewNames)
MINING DATA APPLY V
MINING DATA BUILD V
MINING DATA TEST V
MINING DATA TEXT APPLY V
MINING DATA TEXT BUILD V
MINING DATA TEXT TEST V
dbDisconnect (jdbcConnection)

vV ooy oo W NP VY
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library (ROracle)
drv <- dbDriver ("Oracle") USIng Roracle

>
>
> # Create the connection string
>
>
>

host <- "localhost"

port <- 1521

sid <- "orcl"
>connect.string <- paste (" (DESCRIPTION="”, " (ADDRESS=(PROTOCOL=tcp) (HOST=", host, ") (PORT=", port, "))",
> " (CONNECT DATA=(SID=", sid, ")))", sep = "")

> con <- dbConnect (drv, username = "dmuser", password = "dmuser",dbname=connect.string) Needs Oracle Client
in the search path

rs <- dbSendQuery(con, "select view name from user views"
# fetch records from the resultSet into a data.frame

data <- fetch(rs)

# extract all rows

dim(data) Pulls the data to the

11 6 1 Client
data

vV — V V V V V

VIEW NAME
MINING DATA APPLY V
MINING_DATA BUTLD V

MINING DATA TEST V

MINTNG DATA_TEXT APPLY V

MINING_DATA TEXT BUILD V Has a set of R

MINING DATA TEXT TEST V functions tuned for

Apeomniteon) the Oracle DB
dbClearResult (rs)

VoV oV oo s w N e

dbDisconnect (con)
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Traditional Approach

Statistical Software

..“:Alh) MINEE
JMP Minitab»- SPSS

" gy SAP Preductive Analysis

—

~ MANAS
/" StatSoft

STATISTICA

Yv=&‘ ﬂ1x|

Model Formula
V-—/

O3
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The Challenges

= Scalability

= Regardless of the number of cores on your CPU, R will only use 1 on a
default build

= Performance
= R reads data into memory by default. Easy to exhaust RAM by storing
unnecessary data. Typically R will throw an exception at 2GB.
= Parallelization can be challenge. Is not Default. Packages available
= Production Deployment
= Difficulties deploying R in production
= Typically need to re-code in .....
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Database Centric Approach

Statistical Software

: gsas BEIE)

g,.tA'-o MINER

5§

i JMO Minitab > PSS
% : p.,*' ',l SAP Predective Analysia
- MANAS
/% statsoft
STATISTICA
v
Y = By + By X
Model Formula
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* Examples of using ORE
* Creating & running R in the Database
e How to run R in the Database using SQL

e Using ORE with other products
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Comprehensive Advanced Analytics Platform

Oracle Data Mining

ORACLE + SQL kernel; automated knowledge

discovery inside the Database

+ 18in-database data mining algorithms

» Text mining

» Predictive analytics applications
development environment

+ Star schema and transactional data mining

+ Exadata "scoring" of ODM models

+ SQL Developer/Oracle Data Miner GUI

ORALYTICS
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Comprehensive Advanced Analytics Platform

,,,,,,,,,,,

Oracle R Enterprise , Oracle Data Minin
+ Popular open sourtf)e R statistical ORAC'—E + SQL kernel; automatedgknowledge
programming language & environment discovery inside the Database
+ Integrated with database for scalability » 18in-database data mining algorithms
» Wide range of statistical and advanced + Text mining
analytical functions + Predictive analytics applications
» R embedded in enterprise appls & OBIEE development environment
» Exploratory data analysis » Star schema and transactional data mining
» Extensive graphics + Exadata "scoring" of ODM models
» Open source R (CRAN) packages » SQL Developer/Oracle Data Miner GUI
» Integrated with Hadoop for HPC

ORALYTICS
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Oracle R Technologies

download from Oracle, enhanced with dynamic loading of high

R Distribution II Oracle's supported redistribution of open source R, provided as a free
@ BOA
performance linear algebra libraries.

Oracle R Enterprise Integration of R with Oracle Database. A component of the Oracle
Advanced Analytics Option. Oracle R Enterprise makes the open source R
@ 1 statistical programming language and environment ready for the

& © enterprise with scalability, performance, and ease of production
L deployment.

Oracle R Advanced Analytics for High performance native access to the Hadoop Distributed File System
Hadoop (HDFS) and MapReduce programming framework for R users. Oracle R
@ 0 Advanced Analytics for Hadoop is a component of Oracle Big Data
o Connectors software suite.

ROracle An open source R package, maintained by Oracle and enhanced to use the
@ = Oracle Call Interface (OCl) libraries to handle database connections -
— providing a high-performance, native C-language interface to Oracle
Database.

www.oralytics.com t : @brendantierney e : brendan.tierney@oralytics.com ORALYTICS
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What has Oracle done?
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What has Oracle done?
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Oracle R Enterprise

‘ { ORACLE
\) o ceve.omer

= Rinstalled in ORACLE_HOME

R Client Installation Oracle SQL Client Interfaces

= Fully integrated with the database E—— g
= Overcomes the limitations of R e — -

= Utilizes the DB performance and scalability

features Outabase Server

= Full integration into the DB engine e -

= Canrun Rinside the DB

= Can store R object in the DB

= Canrun R objects using SQL & PL/SQL

* Easily integrated into other Oracle Tools RRRR

and Applications
= Greatly expands the statistics & analytics

= Easily integrates new “bells & whistles”
package comes available

ORALYTICS
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The Magic : The Transparency Layer

= No need to learn a different programming paradigm or environment

If you are an R programmer

= Operate on database data as though they were R objects using R syntax
= Require minimal change to base R scripts for database data

= Implicitly translates R to SQL for in-database execution, performance, and
scalability

The Transparency Layer supports in-database data exploration,
data preparation, and data analysis en route performing predictive
analytics with a mix of in-database and CRAN techniques.

ORALYTICS
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> AggData <- aggregate(CUSTOMER V$CUST_ID,
by = list(CUST GENDER = CUSTOMER_V$CUST GENDER),

FUN = length)
e —T>
> # Display the results
> AggData

97 \o

CUST_GENDER X
F F 18325
M M 37175

select cust_gender, count(*) X
from customer_v
group by cust_gender;

°ﬁ@

www.oralytics.com

t : @brendantierney

CUST_GENDER X
~— F 18325
- M 37175

e : brendan.tierney@oralytics.com ORALYTICS

> ageProfile <- ore.tableApply (MINING DATA BUILD V,

FUN.NAME="CustomerAge3",

@g__

> ore.scriptDrop ("CustomerAge3")
> ore.scriptCreate ("CustomerAge3", function (dat) {
aggdata <- aggregate (dat$AFFINITY CARD,
by = list (Age = dat$AGE),
FUN = length) } )

W —

www.oralytics.com t : @brendantierney
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FUN.VALUE=data.frame (Age=1, x=1) )
> ageProfile
AGE AGE_NUM
1 17 18
2 18 21
3 19 32
4 20 32
5 21 26
6 22 42 . -
R —

ORALYTICS
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SELECT *
FROM table (rqTableEval (cursor (select * from MINING_DATA BUILD V),
NULL,
'select 1 AGE, 1 AGE_NUM from dual',
’CustomerAge3') );
AGE AGE_NUM

> ore.scriptDrop ("CustomerAge3") SQAL
> ore.scriptCreate ("CustomerAge3", function (dat) {
aggdata <- aggregate (dat$AFFINITY CARD,
by = list(Age = dat$AGE),
FUN = length) } )

e : brendan.tierney@oralytics.com ORALYTICS
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The Magic : The Transparency Layer

R interface to in-Database Statistical functions

+ Special Functions « Density, Probability, and Quantile Functions
— Gamma function — Beta distribution — Negative Binomial distribution
— Natural logarithm of the Gamma function — Binomial distribution — Normal distribution
— Digamma function — Cauchy distribution — Poisson distribution
— Trigamma function — Chi-square distribution — Sign Rank distribution
— Error function — Exponential distribution — Student's t distribution
— Complementary error function — F-distribution — Uniform distribution
+ Tests — Gamma distribution — Weibull distribution
— Chi-square, McNemar, Bowker — Geometric distribution — Density Function
— Simple and weighted kappas — Log Normal distribution — Probability Function
— Cochran-Mantel-Haenzel correlation — Logistic distribution — Quantile
— Cramer'sV

— Binomial, KS, t, F, Wilcox
Base SAS equivalents

— Freq, Summary, Sort

— Rank, Corr, Univariate

www.oralytics.com t : @brendantierney e : brendan.tierney@oralytics.com ORALYTICS
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The Magic :The Transparency Layer

= Rinterface to in-Database Predictive Analytics functions

OREdm OREmodels

* Support Vector Machine * Neural Networks

+ GLM * Linear Regression

* k-Means clustering » Stepwise Regression

* OCluster clustering * Generalized Linear Model

* Naive Bayes

* Decision Trees

+ Association Rules

« Attribute Importance

ORALYTICS
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Agenda . >

* Whatis R?
* Oracle Advanced Analytics Option @
* Oracle R Technologies & Oracle R Enterprise Code Demo

\_ J

* Examples of using ORE

You can run all the
example code if you

* Creating R objects in the Database

have the
ODM Demo Schema

* How to run R in the Database using SQL created

Using ORE with other products

ORALYTICS
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LIVE DEMO

|. WATCH THE DEMO NOW

e : brendan.tierney@oralytics.com

ORALYTICS

Embedded R Execution using SQL

Equivalent ORE function

rqEval

ore.doEval

Description

Executes a user defined R script that is passed to it

and returns any result generated.

rqTableEval

ore.tableApply

Executes a function or script on all rows on a

supplied data set.

“rqGroupEval”

ore.groupApply

Executes a function or script on partitions of the
supplied data set. The partitions are defined on one or
more attributes of the data set. Parallel execution is

supported for each partition.

NOTE: There is no specific function called
“rqGroupEval”. Instead you have to define this

function, in a specific way, for your data.

rqRowEval

ore.rowApply

Executes a function or script on a defined set of rows
(chunks) from the supplied data set. Parallel

execution is supported for each set of rows (chunks).

www.oralytics.com t : @brendantierney

e : brendan.tierney@oralytics.com
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-- Now let us use the Demo_GLM Batch script to score data in Real-Time \Nhat'ifanalysis
-- The data values are passed to the GLM model
select * from table(rgTableEval ( You can easH USGthIS
cursor (select 'M' CUST GENDER, in-Database R code in
23 AGE,

- your applications
'Married' CUST_MARITAL_STATUS,

'United States of America' COUNTRY_NAME,
'B: 30,000 - 49,999' CUST INCOME LEVEL,
'Assoc-A' EDUCATION,
'3' HOUSEHOLD_SIZE,
5 YRS_RESIDENCE
from dual),
cursor (select 'myDatastore' "datastore_name", 1 "ore.connect" from dual),
'select CUST_GENDER, AGE, CUST_MARITAL STATUS, COUNTRY NAME, CUST_INCOME_ LEVEL, EDUCATION,
HOUSEHOLD_SIZE, YRS_RESIDENCE, 1 PRED from MINING_DATA APPLY',
'Demo_GLM_Batch')) order by 1, 2, 3;

www.oralytics.com t : @brendantierney e : brendan.tierney@oralytics.com ORALYTICS

Agenda
* Whatis R?
* Oracle Advanced Analytics Option
* Oracle R Technologies & Oracle R Enterprise
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* Using ORE with other products
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Integrating with OBIEE, Bl Publisher
& Any other Language or Tool

| ORACLE
\3 $OL DEVELOPER

SQL
ORACLE

APPLICATION EXPRESS

/
~
-~ e

Database Server
Machine

Oracle Database

L]

- ®
In-Database
SQL Functions

R
Scripts

R Language Installation
ORE Installed Packages

RRRR

Images from R

Images and structured
results from R

www.oralytics.com t : @brendantierney

Structured results from R

rendan.tierney@oralytics.com

Oracle table in RPD (
A
XML |
\
XML /
N
PNG image stream in |
RPD (BLOB column) A
XML
\‘/

ORALYTICS

the data

begin
sys.rgScriptDrop ('AgeProfile');
sys.rgScriptCreate ('AgeProfile’,
'function (dat) {
mdbv <- dat
aggdata <- aggregate (mdbv$AFFINITY CARD,

by = list (Age = mdbvS$AGE),
FUN = length)
res <- plot(aggdata$Age, aggdata$x, type = "1") } ');
end;
/
format for import

r BI Publisher

cursor (select 1 "ore.connect" from dual),

'PNG', 'AgeProfile'));

select * from table(rqgTableEval( cursor (select * from MINING_DATA BUILD_V),

Oracle Bl Interactive Dashboards - B...
ORACLE" Business Intelligence

Search Al -

Dashboards v
ORE Demo

ORE Demo Data Chart

17
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ORE in APEX

‘=  Demo Oracle R Enterprise

oracle

dSe
'1[1'11 ICS ab

ORALYTICS

1 A
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The Challenges : With ORE “Yes we can”

Jicalability

In-Database R execution.

Easy integration with all
your applications.

www.oralytics.com t : @brendantierney : brendan.tierney@oralytics.com ORALYTICS
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The Challenges : With ORE “Yes we can”

What if | want to use a new R Package?

Easy, just install it on the DB server and off
you go !l

your applications.

ORALYTICS

To

LM Model Build Detail
= model build
= data pull

l_.-EI

Im_500k orelm_500k Im_1M  orelm_1M Im_1.5M orelm_1.5M

10 15 20 25

|

T
Time (se_conds)

5
I

0
L

Data set size (rows)

ORrRALYTICS
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10 e Al your date

Is Just SQL (Oracle Data Mining
& SQL Statistics functions)

SQL

+ R (Oracle R Enterprise) -

ORALYTICS
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©

ORACLE Database Cloud

ORACLE Database Cloud

High Performance Package Extreme Performance Package

ORACLE Big Data Cloud Service ORACLE Data Warehouse Cloud

ORALYTICS

e : brendan.tierney@oralytics.com
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GOUSI.C brendan tierney data mining

@ brendan.tierney@oralytics.com
I

( . Prodictive Anadytics Using Orncle R Enterprise —w
@ @brendantierney el | g

e .
@ __j www.oralytics.com

@ ie.linkedin.com/in/brendantierney

ORrRALYTICS
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Word Cloud of the Oracle Advanced
Analytics web-pages

:f1  enterprlso
ava advanced s

I(‘dm

abOL

oracle

data ase‘m_
analytlcs can £

rnumnc~mj~°

http://www.oralytics.com/2015/01/creating-word-cloud-of-oracle-oaa.html

ORALYTICS
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500+ Technical Experts ORACLE

(ACE PROGRAM

Helping Peers Globally

ORACLE A | ORACLE

ACE Director ACE = ACE Associate

A | ORACLE @

3 Membership Tiers Connect:
* Oracle ACE Director bit.ly/OracleACEProgram B2 oracle-ace ww@oracle.com
* Oracle ACE

« Oracle ACE Associate o Facebook.com/oracleaces

L/ @oracleace

'% ORACLE
Oovsloper Nominate yourself or someone you know: acenomination.oracle.com
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http://www.cafepress.com/oralytics
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https://youtu.be/ZdHK2BWnVD4
(1 Tube ¥

Combining the Power of R
& in-Database Data Mining:

Running R in the Database. Seriously!!!

Brendan Tierney

OrALYTICS
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Video Manager

ORALYTICS
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