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Oracle Machine Learning
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Oracle
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Oracle 
Autonomous Database

Oracle Database

OML Notebooks

Oracle Database
Cloud Service

OML4Py

Oracle Data 
Miner

OML4R

OML4SQL

Python client,
Jupyter Notebooks

SQL Developer

R client,
RStudio

SQL Developer
SQL*Plus

OracleOracle Machine Learning 

Apache Zeppelin

OML4SQL

OML4Py

OML4R*

*  coming soon



Oracle
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• Naïve Bayes
• Logistic Regression (GLM)
• Decision Tree
• Random Forest
• Neural Network
• Support Vector Machine (SVM)
• Explicit Semantic Analysis
• XGBoost*

• One-Class SVM
• MSET-SPRT*

• Hierarchical K-Means
• Hierarchical O-Cluster
• Expectation Maximization (EM)

• Forecasting - Exponential Smoothing
• Includes popular models 

e.g. Holt-Winters with trends, 
seasonality, irregular time series

• Generalized Linear Model (GLM)
• Support Vector Machine (SVM)
• Stepwise Linear regression
• Neural Network
• XGBoost*

• Minimum Description Length
• Principal Component Analysis (PCA)
• Unsupervised Pairwise KL Divergence 
• CUR decomposition for row & AI

• A priori 

• Predict, cluster, detect, features

SQL 
• SQL Windows
• SQL Patterns
• SQL Aggregates

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

• CUR Decomposition

• XGBoost*

• Algorithms support text columns
• Tokenization and theme extraction
• Explicit Semantic Analysis (ESA)

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

R PYTHON

• Third-party R and Python Packages 
through Embedded Execution

• Spark MLlib algorithm integration

* New in 21c
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Oracle 
1. AI

✓ Oracle AI

2.

✓

✓

✓

✓

3.

✓ AutoML

✓ SQL

✓ UI

✓ Web

4.

✓ 30

✓ SQL R Python

✓ SQL Python REST API



Oracle 

Oracle
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Oracle 

•

• Zeppelin 

•

DBA

•

•

ADW

•

• SQL 

• Python R 
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Oracle Machine Learning for
SQL (OML4SQL)
Python (OML4Py)
R (OML4R)

SQL Oracle Oracle ML
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•
• R/Python → → R/Python
• –
•
•
•

cron

OracleDB

Data SourceFlat Files
extract / exportread

export load

Data source connectivity packages

Read/Write files using built-in tool capabilities

?
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SQL Oracle 

•

• ML 

• /

•

•

•

SQL Interfaces
SQL*Plus
SQLDeveloper
…

Oracle
Autonomous

Database

OML Notebooks

Oracle Database
with OAA option
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OML4SQL:

BEGIN
DBMS_DATA_MINING.CREATE_MODEL(

model_name => 'BUY_INSUR1',
mining_function => dbms_data_mining.classification,
data_table_name => 'CUST_INSUR_LTV',
case_id_column_name => 'CUST_ID',
target_column_name => 'BUY_INSURANCE',
settings_table_name => 'CUST_INSUR_LTV_SET');

END;

SQL —

SELECT prediction_probability(BUY_INSUR1, 'Yes'

USING 3500 as bank_funds, 825 as checking_amount, 400 as credit_balance, 22 as age, 'Married' as 
marital_status, 93 as MONEY_MONTLY_OVERDRAWN, 1 as house_ownership)

FROM dual;

PL/SQL

SQL 
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Oracle 

• SQL 

•

•

•

•

• SQL 

–
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R Python Oracle Machine Learning *

• Oracle HPC 

•

• Oracle 

•

• SQL 

• OML4Py 

Oracle

Database 
Server
Machine

Client SQL Interfaces
SQL*Plus

SQLDeveloperOML4Py OML4R

* Coming soonCopyright © 2023, Oracle and/or its affiliates. 17



Oracle Machine Learning for R and Python

•

•

• SQL 

• R/Python 

•

•

• OML4SQL 

•

• Oracle R Python 

•

•

• OML4Py AutoML
•

Database 
Server
Machine

Client SQL Interfaces
SQL*Plus

SQLDeveloperOML4Py OML4R
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OML4R 

data.frame

Proxy
data.frame

Inherits from

Copyright © 2023, Oracle and/or its affiliates. 19



: oml.DataFrame

• # Create table from Pandas DataFrame data
DATA = oml.create(data, table = 'BOSTON')

•
# Get proxy object to DB table boston
DATA = oml.sync(table = 'BOSTON')

Python 

SQL Python 

–

DATA.shape

DATA.head()

DATA.describe()

DATA.std()

DATA.skew()

TRAIN, TEST = 
DATA.split()

TRAIN.shape

TEST.shape
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User tables

Oracle Database

from oml import svm

# create proxy object
ONTIME_S = oml.sync(table='ONTIME_S')

# define model object
settings = {'svms_outlier_rate' : 0.01}
svm_mod = svm('anomaly_detection', 

svms_kernel_function = 
'dbms_data_mining.svms_linear',

**settings)
# build anomaly detection model
svm_mod = svm_mod.fit(x=ONTIME_S, y=None)
# view model object
svm_mod

OML4Py

Python Client
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User tables

pyq*eval () 
interface

extproc

Oracle Database

extproc

# user-defined function using sklearn
def build_lm(dat):
from sklearn import linear_model
lm = linear_model.LinearRegression()
X = dat[['PETAL_WIDTH']]
y = dat[['PETAL_LENGTH']]
lm.fit(X, y)
return lm

# select column(s) for partitioning data
index = oml.DataFrame(IRIS['SPECIES'])
# invoke function in parallel on IRIS table
mods = oml.group_apply(IRIS, index,

func=build_lm,
parallel=2)

mods.pull().items()

OML4Py

Python Engine

OML4Py

Python Engine

OML4Py

Python Client
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AutoML – OML4Py

•

•

•

–

Auto Model
Selection

Much faster than 
exhaustive search

Auto Feature
Selection

>50% reduction in 
features

AutoTune

Significant score 
improvement

ML
Model

•

•

•

•

•

•

Data
Tabl

e
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33x
reduction

+4%

OpenML 312 1925 299 OpenML 40996 56K 784 

+18%

60% reduction
1.3X time reduction to build SVM Gaussian model

97% reduction
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Oracle
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ORACLE MACHINE LEARNING ON O.COM
https://www.oracle.com/machine-learning

OML TUTORIALS

OML LiveLab: https://apexapps.oracle.com/pls/apex/dbpm/r/livelabs/view-workshop?p180_id=560

OML4Py LiveLab: https://apexapps.oracle.com/pls/apex/dbpm/r/livelabs/view-workshop?wid=786

Interactive tour: https://docs.oracle.com/en/cloud/paas/autonomous-database/oml-tour

ORACLE
https://docs.oracle.com/en/database/oracle/machine-learning/index.html

OML4SQL https://docs.oracle.com/en/database/oracle/machine-learning/oml4sql/index.html

OML4SQL https://github.com/oracle/oracle-db-examples/tree/master/machine-learning/sql/21c

OML4Python https://docs.oracle.com/en/database/oracle/machine-learning/oml4py/index.html

OML4R https://docs.oracle.com/en/database/oracle/machine-learning/oml4r/index.html

Oracle Data Miner https://docs.oracle.com/en/database/oracle/sql-developer/21.4/books.html

OML4Spark https://docs.oracle.com/en/database/oracle/machine-learning/oml4spark/index.html

https://www.oracle.com/machine-learning
https://apexapps.oracle.com/pls/apex/dbpm/r/livelabs/view-workshop?p180_id=560
https://apexapps.oracle.com/pls/apex/dbpm/r/livelabs/view-workshop?wid=786
https://docs.oracle.com/en/cloud/paas/autonomous-database/oml-tour
https://docs.oracle.com/en/database/oracle/machine-learning/index.html
https://docs.oracle.com/en/database/oracle/machine-learning/oml4sql/index.html
https://github.com/oracle/oracle-db-examples/tree/master/machine-learning/sql/21c
https://docs.oracle.com/en/database/oracle/machine-learning/oml4py/index.html
https://docs.oracle.com/en/database/oracle/machine-learning/oml4r/index.html
https://docs.oracle.com/en/database/oracle/sql-developer/21.4/books.html
https://docs.oracle.com/en/database/oracle/machine-learning/oml4spark/index.html
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