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Safe Harbor Statement

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, and timing of any features or 
functionality described for Oracle’s products remains at the sole discretion of Oracle.
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Easy
• Provision a data warehouse in as little 

as 15-seconds

• Automated management of database 
administration

• Simple Load and Go with Automated 
Tuning

• Dedicated cloud-ready migration tools
including Redshift 

Fast
• Up to 14x performance advantage than 

Redshift1

• High concurrency supports multi-user 
access and workloads  

• Based on Exadata for extreme 
performance

Elastic
• Only Pay for What you Use with user 

defined sizing, on-demand scaling & 
idle shut-off

• Independent scaling of compute and 
storage

• Instant scaling with zero downtime

Value Proposition

Introducing Oracle Autonomous Data Warehouse Cloud

Confidential – Oracle 
Internal/Restricted/Highly 
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Oracle Autonomous Data Warehouse Cloud Key Features
Highly Elastic
Independently scale compute and 
storage, without having to overpay for 
fixed blocks of resources

Built-in Web-Based SQL ML Tool
Apache Zeppelin Oracle Machine Learning 
notebooks ready to run ML from browser

Database migration utility
Dedicated cloud-ready migration tools
for easy migration from Amazon 
Redshift, SQL Server and other databases

Enterprise Grade Security
Data is encrypted by default in the cloud,
as well as in transit and at rest

High-Performance Queries
and Concurrent Workloads
Optimized query performance with 
preconfigured resource profiles for different 
types of users

Oracle SQL
Autonomous DW Cloud is compatible with 
all business analytics tools that support 
Oracle Database

Self Driving
Fully automated database for self-tuning 
patching and upgrading itself while the 
system is running

Cloud-Based Data Loading
Fast, scalable data-loading from Oracle 
Object Store, AWS S3, or on-premises

Confidential – Oracle 
Internal/Restricted/Highly 
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Oracle Machine Learning 
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Architecture for Modern Cloud Data Warehousing

Oracle Exadata Cloud Service

Oracle Database Cloud Service

Express Cloud Service

Data Warehouse Services
(EDWs, DW, departmental marts and sandboxes)

Autonomous Data Warehouse Cloud

Service Console

Built-in Access Tools

Oracle Machine Learning

Service Management

Autonomous Database Cloud

Oracle SQL Developer

Developer 
Tools

Oracle Object Storage Cloud
Flat Files and Staging

Data 
Integration

Services

Oracle Data Integration 
Platform Cloud

3rd Party DI on 
Oracle Cloud Compute

3rd Party DI 
On-premises 

Confidential – Oracle 
Internal/Restricted/Highly 
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Introducing:
Oracle Machine Learning SQL Notebook 
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Oracle Machine Learning 

Key Features

• Collaborative UI for data scientists
– Packaged with Autonomous Data 

Warehouse Cloud (V1)

– Easy access to shared notebooks, 
templates, permissions, scheduler, etc.

– SQL ML algorithms API (V1)

– Supports deployment of ML analytics

Machine Learning Notebook for Autonomous Data Warehouse Cloud 
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Oracle Machine Learning Quick DEMO
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Oracle’s Machine Learning/Advanced Analytics Platforms
Machine Learning Algorithms Embedded in the Data Management Platforms

“Analytics Producers”  
Data Scientists, R Users, Citizen Data Scientists

New Zeppelin notebook 
based UI for data 
scientists collaborating 
and sharing ML 
analytical methodologies 
in Clouds

Database Cloud
“Oracle Machine Learning” Database Edition 

Machine Learning Algorithms, 
Statistical Functions + R Integration 

for Scalable, Parallel, Distributed, in-DB Execution

Big Data Cloud Service

“Oracle Machine Learning” Big Data Cloud
ORAAH—Machine  Learning Algorithms, 
Statistical Functions  + R Integration 

for Scalable, Parallel, Distributed Execution

Data Management + Advanced Analytical Platform
Big Data SQL   
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Oracle Machine Learning and Advanced Analytics

• Support multiple data platforms, analytical engines, languages, UIs and 
deployment strategies

Strategy and Road Map

Big Data / Big Data Cloud Relational

ML Algorithms
Common core, parallel, distributed

SQL R, Python, etc.GUI
Data Miner, RStudio

Notebooks

Advanced Analytics

Oracle Database Cloud DWCS
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More Information on Oracle’s ML/AA 
Functionality
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 Parallel, scalable machine learning 
algorithms and R integration 

 In-Database + Hadoop—Don’t move the 
data

 Data analysts, data scientists & 
developers

 Drag and drop workflow, R and SQL APIs 

 Extends data management into powerful 
advanced/predictive analytics platform

 Enables enterprise predictive analytics 
deployment + applications

Key Features

Oracle’s Machine Learning/Advanced Analytics
Fastest Way to Deliver Scalable Enterprise-wide Predictive Analytics
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R Users, Data Scientists

Multiple Data Scientist User Roles Supported
Oracle’s Machine Learning/Advanced Analytics

Data Analysts, Citizen Data Scientists

Application DevelopersDBAs

Additional relevant data 
and “engineered 

features”

Sensor data, Text, unstructured 
data, transactional data, spatial 

data, etc.

Historical data Assembled  
historical data

Historical or Current Data to 
be “scored” for predictions

Predictions & Insights

Oracle 
Database 
12c
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Multiple Data Scientist User Roles Supported
Oracle’s Machine Learning/Advanced Analytics

Application DevelopersDBAs

Additional relevant data 
and “engineered 

features”

Sensor data, Text, unstructured 
data, transactional data, spatial 

data, etc.

Historical data Assembled  
historical data

Historical or Current Data to 
be “scored” for predictions

Predictions & Insights

Oracle 
Database 
12c

R Users, Data Scientists Data Analyst, Citizen Data ScientistsOML SQL Notebook Users
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Manage and Analyze All Your Data

Big Data SQL / R

SQL / R

Object 
Store

“Engineered Features”
– Derived attributes 
that reflect domain 
knowledge—key to 
best models e.g:
• Counts
• Totals
• Changes 

over time

Boil down the Data Lake

Data Scientists, R Users, Citizen Data Scientists

Architecturally, 
Many Options 
and Flexibility
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CLASSIFICATION
–Naïve Bayes
– Logistic Regression (GLM)
– Decision Tree
– Random Forest
–Neural Network
– Support Vector Machine
– Explicit Semantic Analysis

CLUSTERING
– Hierarchical K-Means
– Hierarchical O-Cluster
– Expectation Maximization (EM)

ANOMALY DETECTION
–One-Class SVM

TIME SERIES
– Holt-Winters, Regular & Irregular, 

with and w/o trends & seasonal
– Single, Double Exp Smoothing

REGRESSION
– Linear Model
– Generalized Linear Model
– Support Vector Machine (SVM)
– Stepwise Linear regression
–Neural Network
– LASSO

ATTRIBUTE IMPORTANCE
–Minimum Description Length
– Principal Comp Analysis (PCA)
–Unsupervised Pair-wise KL Div 
– CUR decomposition for row & AI

ASSOCIATION RULES
– A priori/ market basket 

PREDICTIVE QUERIES
– Predict, cluster, detect, features

SQL ANALYTICS
– SQL Windows, SQL Patterns, 

SQL Aggregates

A1 A2 A3 A4 A5 A6 A7

• OAA (Oracle Data Mining + Oracle R Enterprise) and ORAAH combined
• OAA includes support for Partitioned Models, Transactional, Unstructured, Geo-spatial, Graph data. etc,

Oracle’s Machine Learning & Adv. Analytics Algorithms

FEATURE EXTRACTION
– Principal Comp Analysis (PCA)
–Non-negative Matrix Factorization
– Singular Value Decomposition (SVD)
– Explicit Semantic Analysis (ESA)

TEXT MINING SUPPORT
– Algorithms support text type
– Tokenization and theme extraction
– Explicit Semantic Analysis (ESA) for 

document similarity

STATISTICAL FUNCTIONS
– Basic statistics:  min, max, 

median, stdev, t-test, F-test, 
Pearson’s, Chi-Sq, ANOVA, etc.

R PACKAGES
– CRAN R Algorithm Packages 

through Embedded R Execution
– Spark MLlib algorithm integration

EXPORTABLE ML MODELS
– C and Java code for deployment
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 Data remains in Database & Hadoop

 Model building and scoring occur in-database

 Use R packages with data-parallel invocations

 Leverage investment in Oracle IT

 Eliminate data duplication

 Eliminate separate analytical servers

 Deliver enterprise-wide applications 

 GUI for ML/Predictive Analytics & code gen

 R interface leverages database as HPC engine

Major Benefits

Oracle’s Machine Learning/Advanced Analytics

Traditional Analytics

Hours, Days or Weeks

Data Extraction

Data Prep & 
Transformation

Data Mining 
Model Building

Data Mining
Model “Scoring”

Data  Prep. &
Transformation

Data Import

avings

Model “Scoring”
Embedded Data Prep

Data  Preparation

Model Building

Oracle Advanced Analytics

Secs, Mins or Hours

Fastest Way to Deliver Enterprise-wide Predictive Analytics
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Oracle Advanced Analytics 12.2
Model Build Time Performance

T7-4 (Sparc & Solaris) X5-4 (Intel and Linux)

OAA 12.2 Algorithms Rows (Ms) Model Build Time (Secs / Degree of Parallelism)

Attributes Importance          640    28s / 512   44s / 72  

K Means Clustering                  640   161s / 256  268s / 144     

Expectation Maximization   159   455s / 512  588s / 144

Naive Bayes Classification       320    17s / 256   23s / 72      

GLM Classification 640   154s / 512   363s / 144    

GLM Regression 640    55s / 512   93s / 144 

Support Vector Machine (IPM solver) 640   404s / 512  1411s / 144 

Support Vector Machine (SGD solver)     640    84s / 256   188s / 72 

Unofficial

The way to read their results is that they compare 2 chips: X5 (Intel and Linux) and T7 (Sparc and Solaris). They are measuring scalability (time in seconds) with increase 
degree of parallelism (dop). The data also has high cardinality categorical columns which translates in 9K mining attributes (when algorithms require explosion).  There 
are no comparisons to 12.1 and it is fair to say that the 12.1 algorithms could not run on data of this size.

Wow! That’s Fast!

In 24 hours, could build new predictive models for entire 

United States Population, for 400 attributes,  4 times!
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Fraud Prediction Demo

drop table CLAIMS_SET;
exec dbms_data_mining.drop_model('CLAIMSMODEL');
create table CLAIMS_SET (setting_name varchar2(30), setting_value varchar2(4000));
insert into CLAIMS_SET values ('ALGO_NAME','ALGO_SUPPORT_VECTOR_MACHINES');
insert into CLAIMS_SET values ('PREP_AUTO','ON');
commit;

begin
dbms_data_mining.create_model('CLAIMSMODEL', 'CLASSIFICATION',
'CLAIMS', 'POLICYNUMBER', null, 'CLAIMS_SET');

end;
/

-- Top 5 most suspicious fraud policy holder claims
select * from
(select POLICYNUMBER, round(prob_fraud*100,2) percent_fraud,

rank() over (order by prob_fraud desc) rnk from
(select POLICYNUMBER, prediction_probability(CLAIMSMODEL, '0' using *) prob_fraud
from CLAIMS
where PASTNUMBEROFCLAIMS in ('2to4', 'morethan4')))
where rnk <= 5
order by percent_fraud desc;

Automated In-DB Analytical Methodology

Automated Monthly “Application”!  Just 

add:

Create

View CLAIMS2_30

As

Select * from CLAIMS2 

Where mydate > SYSDATE – 30

Time measure: set timing on;
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Oracle Advanced Analytics

• On-the-fly, single record apply with new data (e.g. from  call center)

Real-Time Scoring, Predictions and Recommendations 

Call Center
Get Advice

Web Mobile

Branch 
Office

Social Media

Email

R

Select prediction_probability(CLAS_DT_1_15, 'Yes'

USING 7800 as bank_funds, 125 as checking_amount, 20 as
credit_balance, 55 as age, 'Married' as marital_status,
250 as MONEY_MONTLY_OVERDRAWN, 1 as house_ownership)

from dual;

Likelihood to respond:

Oracle Cloud

http://images.google.com/imgres?imgurl=http://standupforamerica.files.wordpress.com/2009/03/citi-bank-front.jpg&imgrefurl=http://standupforamerica.wordpress.com/2009/03/20/industrial-economy-vs-knowledge-economy/&usg=__XTfoCBNtwxDW0eDsj-t03hChc3A=&h=259&w=400&sz=20&hl=en&start=11&sig2=8NbA2Xn9vkALqx4cpX2gMw&um=1&tbnid=j3hZj4kVmFXGtM:&tbnh=80&tbnw=124&prev=/images?q=citi&hl=en&rls=com.microsoft:*:IE-SearchBox&rlz=1I7SUNA_en&sa=N&um=1&ei=jn9YS5DzD6jutAP60cHFBw
http://images.google.com/imgres?imgurl=http://standupforamerica.files.wordpress.com/2009/03/citi-bank-front.jpg&imgrefurl=http://standupforamerica.wordpress.com/2009/03/20/industrial-economy-vs-knowledge-economy/&usg=__XTfoCBNtwxDW0eDsj-t03hChc3A=&h=259&w=400&sz=20&hl=en&start=11&sig2=8NbA2Xn9vkALqx4cpX2gMw&um=1&tbnid=j3hZj4kVmFXGtM:&tbnh=80&tbnw=124&prev=/images?q=citi&hl=en&rls=com.microsoft:*:IE-SearchBox&rlz=1I7SUNA_en&sa=N&um=1&ei=jn9YS5DzD6jutAP60cHFBw
http://search.oraclecorp.com/search/search
http://search.oraclecorp.com/search/search
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Build Predictive Models on an Attribute
Oracle’s Machine Learning Accelerates New Possibilities

Machine Learning Model              Function(X1, X2, ….X)  Y (LTV_BIN);   Probability
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Build Predictive Models on an Attribute
Oracle’s Machine Learning Accelerates New Possibilities

 Y (LTV_BIN);   Probability Y2 (BankFundsMachine Learning Models   Function(X1, X2, ….X)
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Oracle Data Miner “Workflow” UI
Easy to use for “Citizen Data Scientist”;  Fast to Deploy via SQL and PL/SQL Scripts

• SQL Developer 
Extension

• Easy to use to 
define analytical 
methodologies 
that can be shared

• Workflow API 
and generates SQL 
code for 
deployment

Oracle Cloud

Step 1. “Citizen Data Scientist” builds, tests, applies 
ML methodologies using DS IDEs (ODMr, RStudio)

Step 2.   Insights & Predictions in Database for 
OAC/DV user additional Viz/Analytics
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Machine Learning Algorithms Insights, Predictions

The Core Ingredients of Good Machine Learning

A1 A2 A3 A4 A5 A6 A7

Domain Knowledge + Data

A1 A2 A3 A4 A5 

A6 A7

Machine Learning Algorithms



Copyright © 2018, Oracle and/or its affiliates. All rights reserved.  |

Most Important Factor in Machine Learning? Deployment!!

A1 A2 A3 A4 A5 A6 A7

Machine Learning Algorithms

A “Thinking” 
Database
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Summary & Next Steps
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Oracle’s Machine Learning & Advanced Analytics 
Data Management Platforms

• Machine learning, predictive analytics & “AI” have become must-have
requirements

• Enterprises whose data science teams most rapidly extract predictions and 
insights win 

• Separate islands for data management and for data science don’t work

• Evolve towards combined data management + advanced analytics environ 
that can analyze data, perform machine learning and essentially to “think”   

• “Operationalize” ML methodologies and discovered insights & predictions 
thru organizations for process automation and customer behavior 
anticipation

55

Summary
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Getting Started—Oracle ML/AA Resources & Links
Oracle Advanced Analytics Overview Information  

• Oracle's Machine Learning and Advanced Analytics 12.2c and Oracle Data Miner 4.2 New Features preso
• Oracle Advanced Analytics Public Customer References
• Oracle’s Machine Learning and Advanced Analytics Data Management Platforms white paper on OTN 
• Oracle INTERNAL ONLY OAA Product Management Wiki and Beehive Workspace (contains latest 

presentations, demos, product, etc. information)

YouTube recorded Oracle Advanced Analytics Presentations and Demos, White Papers  
• Oracle's Machine Learning & Advanced Analytics 12.2 & Oracle Data Miner 4.2 New Features YouTube video
• Library of YouTube Movies on Oracle Advanced Analytics, Data Mining, Machine Learning (7+ “live” Demos 

e.g.  Oracle Data Miner 4.0 New Features, Retail, Fraud, Loyalty, Overview, etc.)
• Overview YouTube video of Oracle’s Advanced Analytics and Machine Learning

Getting Started/Training/Tutorials
 Link to OAA/Oracle Data Miner Workflow GUI Online (free) Tutorial Series on OTN
 Link to OAA/Oracle R Enterprise (free) Tutorial Series on OTN
 Link to Try the Oracle Cloud Now! 
 Link to Getting Started w/ ODM blog entry
 Link to New OAA/Oracle Data Mining 2-Day Instructor Led Oracle University course.
 Oracle Data Mining Sample Code Examples

Additional Resources, Documentation & OTN Discussion Forums
• Oracle Advanced Analytics Option on OTN page
• OAA/Oracle Data Mining on OTN page, ODM Documentation & ODM Blog
• OAA/Oracle R Enterprise page on OTN page, ORE Documentation & ORE Blog
• Oracle SQL based Basic Statistical functions on OTN
• Oracle R Advanced Analytics for Hadoop (ORAAH) on OTN

Analytics and Data Summit , All Analytics, All Data, No Nonsense.  
March 12-14, 2019, Redwood Shores, CA 

•

http://www.oracle.com/technetwork/database/options/advanced-analytics/oracleaaml122otn-3703813.pdf
http://www.oracle.com/technetwork/database/options/advanced-analytics/odm/odm-customers-086483.html
http://www.oracle.com/technetwork/database/options/advanced-analytics/oaa122whitepaperv2-3787080.pdf
https://stbeehive.oracle.com/teamcollab/wiki/Oracle+Advanced+Analytics+PM+Workspace
https://youtu.be/WoxXSCf0aeU
https://blogs.oracle.com/datamining/entry/oracle_advanced_analytics_and_data
http://www.oracle.com/technetwork/database/options/advanced-analytics/oracleaaml122otn-3703813.pdf
https://www.youtube.com/watch?v=OvtoLJTbO-E&feature=youtu.be
http://www.oracle.com/technetwork/database/options/advanced-analytics/oracleaaml122otn-3703813.pdf
https://apexapps.oracle.com/pls/apex/f?p=44785:24:13318499153035::NO::P24_CONTENT_ID,P24_PREV_PAGE:11925,1
https://apexapps.oracle.com/pls/apex/f?p=44785:24:4786379229847:PRODUCT:NO::P24_CONTENT_ID,P24_PREV_PAGE,P24_PROD_SECTION_GRP_ID:8984,141,
https://shop.oracle.com/apex/f?p=cloud:free&intcmp=cloud-tryit
https://blogs.oracle.com/datamining/evaluating-oracle-data-mining-has-never-been-easier-evaluation-kit-available-%E2%80%A2-updated-for-oracle-database-122c-sqldev-42
http://education.oracle.com/pls/web_prod-plq-dad/db_pages.getpage?page_id=609&get_params=dc:D91316,clang:EN
http://www.oracle.com/technetwork/database/options/advanced-analytics/odm/odm-samples-194497.html
http://www.oracle.com/technetwork/database/options/advanced-analytics/index.html
https://youtu.be/WoxXSCf0aeU
http://www.oracle.com/technetwork/database/options/advanced-analytics/odm/index.html
https://youtu.be/WoxXSCf0aeU
http://www.oracle.com/technetwork/database/options/advanced-analytics/odm/odm-documentation-170506.html
https://youtu.be/WoxXSCf0aeU
https://blogs.oracle.com/datamining/
http://www.oracle.com/technetwork/database/options/advanced-analytics/r-enterprise/index.html
https://youtu.be/WoxXSCf0aeU
http://www.oracle.com/technetwork/database/options/advanced-analytics/r-enterprise/r-enterprise-doc-1510100.html
https://youtu.be/WoxXSCf0aeU
https://blogs.oracle.com/R/
http://www.oracle.com/technetwork/middleware/bi-foundation/index-092760.html
https://youtu.be/WoxXSCf0aeU
http://www.oracle.com/technetwork/database/database-technologies/bdc/r-advanalytics-for-hadoop/overview/index.html
https://youtu.be/WoxXSCf0aeU
http://www.biwasummit.org/
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