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Safe harbor statement

The following is intended to outline our general product direction. It is intended for information
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What iIs R?

R Is an Open Source scripting language and environment for
statistical computing and graphics http :/www.R -project.org/

Started in 1994 as an Alternative to SAS, SPSS and
other proprietary Statistical Environments

An integrated suite of software facilities for data manipulation,
calculation and graphical display

Millions of R users worldwide
A Widely taught in Universities
A Many Corporate Analysts and Data Scientists know and use R

Thousands of open sources packages to enhance
productivity such as:

A Bioinformatics with R
A Spatial Statistics with R
A Financial Market Analysis with R

A Linear and Non Linear Modeling
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Topics

Bayesian
ChemPhys
ClinicalTrials
Cluster

Databases
DifterentialEquations
Distributions
Econometrics
Environmetrics
ExperimentalDesign
ExtremeValue
Finance
FunctionalData
Genetics

Graphics

Bayesian Inference

Chemometrics and Computational Physics

Clinical Trial Design, Monitoring, and Analysis

Cluster Analysis & Finite Mixture Models

Databases with R

Differential Equations

Probability Distributions

Econometrics

Analysis of Ecological and Environmental Data

Design of Experiments (DoE) & Analysis of Experimental Data
Extreme Value Analysis

Empirical Finance

Functional Data Analysis

Statistical Genetics

Graphic Displays & Dynamic Graphics & Graphic Devices & Visualization

HighPerformanceComputing High-Performance and Parallel Computing with R

) —

Machinel earning
Medicallmaging

MetaAnalysis
MissingData

ModelDeployment
Multivariate

Hydrological Data and Modeling
Machine Learning & Statistical Learning
Medical Image Analysis

Meta-Analysis

Missing Data

Model Deployment with R

Multivariate Statistics

Naturall anguageProcessing Natural Language Processing

NumericalMathematics

OfficialStatistics
Optimization
Pharmacokinetics
Phylogenetics
Psychometrics

ReproducibleResearch

Robust
SocialSciences
Spatial
SpatioTemporal
Survival
TeachingStatistics

TimeSeries
Tracking
WebTechnologies
gR

Numerical Mathematics

Official Statistics & Survey Methodology
Optimization and Mathematical Programming
Analysis of Pharmacokinetic Data
Phylogenetics, Especially Comparative Methods
Psychometric Models and Methods
Reproducible Research

Robust Statistical Methods

Statistics for the Social Sciences

Analysis of Spatial Data

Handling and Analyzing Spatio-Temporal Data
Survival Analysis

Teaching Statistics

Time Series Analysis

Processing and Analysis of Tracking Data

Web Technologies and Services

gRaphical Models in R



http://www.r-project.org/

Why data scientists | statisticians | data analysts use R

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

R>n <- 5

R> g <= glin, 100, n¥1003
R> x <= rnorm{n*100} + sqrticodes{g>} Math can be beautiful ...
R> boxplot{splitix,g}, col="lavender", notch=TRUE}
R> title{main="Notched Boxplots", xlab="Group", font.main=4, font,lab=13 - . -

[ ] [ ] :
R> ctl <- c{4.17,5.58,.5.18,6,11.4,50,4,61,5,17,4,53,5,33,5.14> A
R> trt <- c(4,81.4,17,4,.41,3,59,5,87,3.83,6,03,4.,89,4,32,.4,69> 5
R> group <- gl{2,10,20,1labels=c{"Ct1", "Trt">} o ——
| I | R> weight <- cfictl,trt} £

R> anovailm.DS9 <- lm{weight“groupi}

Analysis of VYariance Table
Response: weight Given : depth
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http:/cran.r -project.org/
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Analytic Pain Points

QL) LIbsEgdz LH#E+ p+llz LM 3L I n 3yLY #Dz Lk

a zyIEL yvIypnAg *Nizthdsbgsagpergp Fg | n 3y LY
Putting analytics/predictive models and results into production Is
ad hoc and complex

Recoding R or other models into SQL, C, or Java takes time and Is error prone
Our company Is concerned about data security, backup and recovery
We need to build 10s of thousands of models fast to meet business objectives

See the blog series at
https://blogs.oracle.com/R/entry/addressing _analytic_pain_points
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Oracle Machine Learning
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Oracle Machine Learning differentiators

Work directly with data in Database and Hadoop

Eliminate need to request extracts from IT/DBA Mimmediate access to database and Hadoop data
Process data where they reside Mminimize or eliminate data movement

Scalability and Performance

Use parallel, distributed algorithms that scale to big data on Oracle Database

Leverage Exadata-class machines to build models on billions of rows of data

Ease of deployment

Using Oracle Database, placeR, Python, and SQL scripts immediately in production (no need to recode)
Use production quality infrastructure without custom plumbing or extra complexity

Process support

Maintain and ensure data security, backup, and recovery using existing processes

Store, access, manage, and track analytics objects (models, scripts, workflows, data) in Oracle Database
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ORACLE Oracle Machine Learning
APPHIGATIONS OML4SQL  OML Notebooks
SQL API with Apache Zeppelin on

Autonomous Database

OML4R Oracle Data Miner

R API Oracle SQL Developer extension
OMLA4Py * OML4Spark
Python API R API on Big Data

OML AutoML Ul *

Code-free AutoML interface
on Autonomous Database

OML Services *

Model Deployment and Management,
Cognitive Text

* Coming soon
Copyright © 2020 Oracle and/or its affiliates.

ORACLE
APPLICATIONS




Oracle Machine Learning interfaces to Oracle Database

Tool
/é Apache Zeppelin
° ®
AN Python client,
Jupyter
.\/ Jupyter Notebooks
o SQL Developer
S—r’
) SQL*Plus
Studio R client,
RStudio
N
~ @  SQL Developer
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Oracle Machine Learning

Component

OML Notebooks

OMLA4Py*

OML4SQL

OML4R

OML4SQL
OML4Py*
OML4R*

Oracle Data Miner /

"Coming soon

$

Data Management Platform

0@

Autonomous Database

o4
-

Oracle Database

Database
Cloud Service




Oracle Machine Learning Algorithms and Analytics

CLASSIFICATION REGRESSION AFEATURE EXTRACTION
A Naive Bayes A Linear Model A Principal Comp Analysis (PCA)
A Logistic Regression (GLM) A Generalized Linear Model (GLM) A Non-negative Matrix Factorization
A Decision Tree A Support Vector Machine (SVM) A Singular Value Decomposition (SVD)
A Random Forest A Stepwise Linear regression A Explicit Semantic Analysis (ESA)
A Neural Network A Neural Network A
A Support Vector Machine (SVM) ALASSO ROW IMPORTANCE
A Explicit Semantic Analysis A XGBoost* A CUR Decomposition
AXGBoost* ATTRIBUTE IMPORTANCE ARANKING
ANOMALY DETECTION A Minimum Description Length A XGBoost*
A One-Class SVM A Principal Component Analysis (PCA) A
AMSETSPRT* A Unsupervised Pair-wise KL Div TEXT MINING SUPPORT
FLUET=RINE A CUR decomposition for row & Al éAIgorlt_hm_s support text columns
_ _ Tokenization and theme extraction
A Hierarchical K-Means ASSOCIATION RULES A Explicit Semantic Analysis (ESA)
A Hierarchical O-Cluster A A priori/ market basket
A Expectation Maximization (EM) A A STATISTICAL FUNCTIONS
A PREDICTIVE QUERIES A min, max, median, stdev, t-test, F-
TIME SERIES | | A Predict, cluster, detect, features LJE dZLJ0 I & V-SogANO\Rdzec. W
A Forecasting - Exponential Smoothing
A Includes popular models ASQL ANALYTICS AR AND PYTHON PACKAGES
e.g. Holt-Winters with trends, A SQL Windows A Third -party R and Python Packages
seasonality, irregularity, missing data A SQL Patterns through Embedded Execution
A SQL Aggregates A Spark MLIib algorithm integration

% .
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Oracle Machine Learning Notebooks
Autonomous Database as a Data Science Platform

Collaborative Ul
ABased on Apache Zeppelin

A Supports data scientists, data analysts,
application developers, DBAs with SQL and Python

A Easy sharing of notebooks and templates

A Permissions, versioning, and execution scheduling
Included with Autonomous Database

A Automatically provisioned, managed, backed up

A In-database algorithms and analytics functions

A Explore and prepare, build and evaluate models,
score data, deploy solutions

A Soon to be augmented with R

Copyright © 2020 Oracle and/or its affiliates.
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— ORACLE Machine Learning
€ Back
Credit Score Predictions _ HEILE

Review Data by Occupation

%sql

-- This shows an alternative presentation style - a pie chart. MNote that Zepplin
visualizations are limited. In lab 488 we will use Oracle Data Visualization to
create more more interesting perspectives.

FINISHED [> >% B3 @&

select customer_id, age, income, tenure, loan_type, loan_amount, occupation,
marital status
from credit scoring 1eek v where rownum < 10080

E m ¢ M | = & |+ settings~

@ Professional Clerical @ Farmer Manager @ Worker NaN @ Army

Technician
Technician

Army

‘ofessional

Worka>
‘Clerical
armer

Manager




Oracle Machine Learning for SQL

Empower SQL users with immediate access to ML included with

Oracle Database and Oracle Autonomous Database

In-database, parallelized, distributed algorithms
ANo extracting data to separate ML engine
AFast and scalable
ABatch and real-time scoring
AExplanatory prediction details

ML models as first -class database objects
AAccess control via permissions
AAudit user actions
AExport / import models across databases

Leverage ML across Oracle stack

Copyright © 2020 Oracle and/or its affiliates.

SQL Interfaces

SQL*Plus Y
SQLDeveloper =
7 —0

OML Notebooks

- ——

Oracle Database
with OML

Oracle

Autonomous
Database




L\

Oracle Data Miner User Interface
Create analytical workflows Mproductivity tool for data scientists Menables citizen data scientists

SQL Developer Extension
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Oracle Machine Learning for R and Python
Empower data scientists with open source environments

Oracle Database as HPC environment

In-database parallelized and distributed
machine learning algorithms

Manage scripts and objects in Oracle Database
Integrate results into applications

and dashboards via SQL or REST
OML4Py automated machine learning
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Sample Use cases

Detect fraud in customer transactions, insurance claims o™e

ldentify which patients are at risk of developing certain conditions ‘Q

Target the right customer with the right offer -

Discover hidden customer segments Q

—orecast customer demand for a product or service 888 /
\

~Ind most profitable selling opportunities i
Anticipate and preventing customer churn

ldentify customers likely to churn and why ))- [D:ﬂ

Security and suspicious activity detection
Understand sentiments in customer conversations
Understand influencers in social networks

Predict credit risk
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