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The following is intended to outline our general product direction. It is intended for information 
purposes only, and may not be incorporated into any contract. It is not a commitment to deliver any 
material, code, or functionality, and should not be relied upon in making purchasing decisions. The 
development, release, timing, ƴǁƷ ǃǅƼƶƼǁƺ ǂƹ ƴǁǌ ƹƸƴǇǈǅƸǆ ǂǅ ƹǈǁƶǇƼǂǁƴƿƼǇǌ ƷƸǆƶǅƼƵƸƷ ƹǂǅ ƨǅƴƶƿƸEǆ 
products may change and remains at the sole discretion of Oracle Corporation.

Safe harbor statement
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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

ÅWidely taught in Universities

ÅMany Corporate Analysts and Data Scientists know and use R

Thousands of open sources packages to enhance 
productivity such as:

ÅBioinformatics with R

ÅSpatial Statistics with R

ÅFinancial Market Analysis with R

ÅLinear and Non Linear Modeling

What is R?
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R environment is ..

Å Powerful

Å Extensible

Å Graphical

Å Extensive statistics

Å OOTB functionality with 
ǀƴǁǌ DƾǁǂƵǆE ƵǈǇ 
smart defaults

Å Ease of installation and use

Å Free

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

Why data scientists | statisticians | data analysts use R

http://cran.r -project.org/
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ƢǇ ǇƴƾƸǆ Ǉǂǂ ƿǂǁƺ Ǉǂ ƺƸǇ ǀǌ ƷƴǇƴ ǂǅ Ǉǂ ƺƸǇ ǇƻƸ DǅƼƺƻǇE ƷƴǇƴ

Ƣ ƶƴǁEǇ ƴǁƴƿǌǍƸ ǂǅ ǀƼǁƸ ƴƿƿ ǂƹ ǀǌ ƷƴǇƴ Mit has to be sampled

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

Analytic Pain Points

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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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, place R, 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

Oracle Machine Learning differentiators
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Oracle Machine Learning

OML Services *
Model Deployment and Management,

Cognitive Text

d

* Coming soon 

OML4SQL
SQL API

OML4Py *
Python API

OML4R
R API

OML Notebooks
with Apache Zeppelin on 
Autonomous Database

OML4Spark
R API on Big Data

Oracle Data Miner
Oracle SQL Developer extension

OML AutoML UI *
Code-free AutoML interface 
on Autonomous Database
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Oracle Machine Learning interfaces to Oracle Database

Autonomous Database

Oracle Database

OML Notebooks

Database
Cloud Service

OML4SQL

Oracle Data Miner

OML4Py*

SQL Developer
SQL*Plus

SQL Developer

R client,
RStudio

Python client,
Jupyter Notebooks

Data Management PlatformOracle Machine Learning 
Component

Tool

*Coming soon

Apache Zeppelin

OML4SQL

OML4Py*

OML4R*

Copyright © 2020 Oracle and/or its affiliates.

OML4R



Copyright © 2020 Oracle and/or its affiliates.

Oracle Machine Learning Algorithms and Analytics

CLASSIFICATION
ÅNaïve Bayes
ÅLogistic Regression (GLM)
ÅDecision Tree
ÅRandom Forest
ÅNeural Network
ÅSupport Vector Machine (SVM)
ÅExplicit Semantic Analysis
ÅXGBoost*

ANOMALY DETECTION
ÅOne-Class SVM
ÅMSET-SPRT*

CLUSTERING
ÅHierarchical K-Means
ÅHierarchical O-Cluster
ÅExpectation Maximization (EM)

ÅTIME SERIES
ÅForecasting - Exponential Smoothing
ÅIncludes popular models 

e.g. Holt-Winters with trends, 
seasonality, irregularity, missing data 

REGRESSION
ÅLinear Model
ÅGeneralized Linear Model (GLM)
ÅSupport Vector Machine (SVM)
ÅStepwise Linear regression
ÅNeural Network
ÅLASSO
ÅXGBoost*

ATTRIBUTE IMPORTANCE
ÅMinimum Description Length
ÅPrincipal Component Analysis (PCA)
ÅUnsupervised Pair-wise KL Div
ÅCUR decomposition for row & AI

ASSOCIATION RULES
ÅA priori/ market basket 

ÅPREDICTIVEQUERIES
ÅPredict, cluster, detect, features

ÅSQL ANALYTICS
ÅSQL Windows
ÅSQL Patterns
ÅSQL Aggregates

ÅFEATURE EXTRACTION
ÅPrincipal Comp Analysis (PCA)
ÅNon-negative Matrix Factorization
ÅSingular Value Decomposition (SVD)
ÅExplicit Semantic Analysis (ESA)

ÅROW IMPORTANCE
ÅCUR Decomposition

ÅRANKING
ÅXGBoost*

ÅTEXT M INING SUPPORT
ÅAlgorithms support text columns
ÅTokenization and theme extraction
ÅExplicit Semantic Analysis (ESA)

ÅSTATISTICAL FUNCTIONS
Åmin, max, median, stdev, t-test, F-
ǇƸǆǇ0 ƩƸƴǅǆǂǁEǆ0 ƜƻƼ-Sq, ANOVA, etc.

ÅR AND PYTHON PACKAGES
ÅThird -party R and Python Packages 

through Embedded Execution
ÅSpark MLlib algorithm integration

* New in 20c



Collaborative UI 

ÅBased on Apache Zeppelin

ÅSupports data scientists, data analysts, 
application developers, DBAs with SQL and Python

ÅEasy sharing of notebooks and templates 

ÅPermissions, versioning, and execution scheduling

Included with Autonomous Database

ÅAutomatically provisioned, managed, backed up

ÅIn-database algorithms and analytics functions 

ÅExplore and prepare, build and evaluate models, 
score data, deploy solutions

ÅSoon to be augmented with R

Autonomous Database as a Data Science Platform
Oracle Machine Learning Notebooks 
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In-database, parallelized, distributed algorithms

ÅNo extracting data to separate ML engine

ÅFast and scalable

ÅBatch and real-time scoring 

ÅExplanatory prediction details

ML models as first -class database objects

ÅAccess control via permissions 

ÅAudit user actions

ÅExport / import models across databases

Leverage ML across Oracle stack

Empower SQL users with immediate access to ML included with  
Oracle Database and Oracle Autonomous Database

Oracle Machine Learning for SQL

SQL Interfaces
SQL*Plus
SQLDeveloper
7

Oracle
Autonomous

Database

OML Notebooks

Oracle Database
with OML
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SQL Developer Extension
for Oracle Database
on premise and DBCS

Automates typical data 
science steps

Easy to use drag-and-
drop interface

Analytical workflows quickly 
defined and shared

Wide range of algorithms 
and data transformations

Generate SQL code for 
immediate deployment

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

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

Database 
Server
Machine

SQL InterfaceOML4R
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Detect fraud in customer transactions, insurance claims

Identify which patients are at risk of developing certain conditions

Target the right customer with the right offer

Discover hidden customer segments

Forecast customer demand for a product or service

Find most profitable selling opportunities

Anticipate and preventing customer churn 

Identify customers likely to churn and why

Security and suspicious activity detection

Understand sentiments in customer conversations

Understand influencers in social networks

Predict credit risk

Sample Use cases
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