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Oracle Artificial Intelligence Services

Anomaly Detection / Predictive Maintenance out-of-the box!
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OCI Artificial Intelligence Services
Pre-trained best-of-class algorithms

Decision
Anomaly detection, predictive maintenance, fraud
detection, next best action, forecasting...

Vision
Document and form understanding, OCR, object
detection, classification

Language
Easily add language processing capabilities to solve
common enterprise needs

Speech
Support for speech transcription, text to speech,
translation, recognition

Anomaly
Detection

Y |”| Image
9 2
Translation l.lrl.l &4 classification

Speech
Sentiment lﬁ f- transcription

Key phrase -
extraction (3 P . e Next best action

Language Detection ;{ﬂ e "' Object detection

Data Management
API - Data Lake - Object Storage - Preparation

Infrastructure
CPU - GPU - Storage - Network
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Early Detection of Anomalies with MSET?2

MSET?2 - developed by OracleLabs (portfolio of 153 patents) is a combination of IDP, MSET and SPRT.

Multivariate State

Intelligent Data Preprocessing Estimation Technique

or low A MSET learns the
correlated signals

Different data emission rate
Sensor

Low resolution sensor
output

in atime
series dataset to come up with

To o To

Threshold Trip

Traditional Condition Monitoring W Upper Days, weeks, or months

DIFFERENT TYPES OF SENSORS -

Monitors all signals separately threshold trip waming

Proximity Sensor| SPRT Alarms
Color Sensor Gas Sensor =LDx : i
(Light Sensor)

L1 it
i ® dbwi .9 | 7
B o w9 -

LM35 Alcohol Sensor

(Temperature Sensor) Smoke Sensor Thermistor

(Temperature Sensor)

_ ,A_' o £ :.‘b H ug\ :
E’ | d g 2 v ¥ ~ . Ulirasonic Sensor

\ ¥/ \ [RReceiver
Rain Sensor  PIR Sensor Sensor 3
Wate Flov erizon MSET-2 monitors and
o wy ’“» gattises: correlates all sensors
! Humidity Sensor Gyroscope = N simultaneously
Touch Sensor Photo Transistor Soil Moisture Sensor
(Light Sensor)

Sequential Probability
Ratio Test

technique for high sensitivity, high
reliability sensor and equipment
operability surveillance.

Developers proved in refereed
journals that the SPRT provides the

of a subtle fault in
noisy process variables.

m alarm




Anomaly Detection with Streaming Data

Customer Data

Customers push data to stream, service processes Q. Fronce 4‘_)) o Sencors
the incoming data and pushes anomalies to output ¢
stream. i 9 Healthcare

U Anomaly detection service supports
, end-to-end, using OCI Streaming

Services.
U Enables to be processed by the
service.
U Output stream can be to multiple Anomaly

Detection

services, e.g. dashboards, monitoring and storage.

Dashboard Notifications Alerts




Anomaly Detection (MSET1) - Used by virtually all

450 commerical Reactors World-wide

e Surveillance of instrumentation in
nuclear plants and NASA applications

« Approved by US NRC - 100% US
Reactors, virtually all 450 Commercial
Reactors world-wide




Oracle Data Science

Building, modelling and deploying open-source Python models in the Cloud
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Model
Mod
Oracle Cloud Infrastructure raﬁ‘g
Data SCience Accelerated Data ;2. % Model Exolanati
Support for Python and open source science, AutoML ] D
en Source , lTn , Model
Enterprise-Grade Cbraries B e
Provide a fully managed platform built to meet the needs
: . Model
of the modern enterprise upyterLab & i Catalog
Model
Accelerated Projects Gy L V-

Allow data scientists to work the way they want to:
- The best of open source

- Automated workflows / ADS / Scale to GPU’s
- Streamlined approach to building models Data Management

Database — Data Lake - Access - Integration - Preparation

Collaborative
Enable data science teams to work together with ways to

: Infrastructure
share and reproduce models in a structured, secure way CPU - GPU - Storage - Network

for enterprise-grade results.
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Oracle Cloud Infrastructure
Data Science

Support for Python and open source Data
access
Enterprise-Grade L
_ _ Monitoring, Data
Provide a fully managed platform built to meet the needs refresh, exploration

of the modern enterprise retirement and
preparation

Problem

Accelerated Definition

Allow data scientists to work the way they want to:
- The best of open source Deployment
- Automated workflows / ADS / Scale to GPU’s
- Streamlined approach to building models

Modeling

. Validation
Collaborative
Enable data science teams to work together with ways to
share and reproduce models in a structured, secure way
for enterprise-grade results.
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Open-Source in Data Access, Transformation & Visualizations

Built-in Python connectors make data access flexible and easy

Data Source & Data Format Agnostic ® Perform custom data transformations
A Oracle Cloud, other clouds, on-premises n =
’ ’ | pandas € Siseiry {52 Nump
A Structured, unstructured, semi-structured I'll P g 9 W umrey
A CSV, TSV, Parquet, libsvm, json, Excel, HDF5, SQL, xm,
apache server log files (clf, log), arff, etc.
® Create custom visualizations
Oracle Other Other Databases
(D - matpl:tlib seaborn [ ploty
- elasticsearch
Autonomous T ' %
Jatabase ‘i*=‘ S3 PostgreSQL SSL Server ) ) ) ) )
a e Pre-installed Machine Learning libraries
Oracle mongo T TensorFlow P4 Keras .ﬂn O PyTorch
Object ?
sm:z;e Azure Blob .DB SQthe
- IXREED Storage
>> q
oo e Spark’ Or install any additional Python package!
reaming
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Oracle

Accelerated Data
Science (ADS)
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Data
access

Monitoring,
refresh,
retirement

Deployment

Validation

Data
exploration
and
preparation

Modeling
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Data Transformation ‘
Take advantage of Oracle’s Accelerated Data Science library (ADS)

ADS’S Dataset Factory ds.visualize_transforms()

A Provides automated data transformation -
recommendations " artition(a}s

- rows: 178 prepare

A Facilitates data set transformation with row - columns: 14
and column operations, data set N

manipulations, and data splitting for testing,
training, and validation I*Y"e—“““““
A Uses Dask dataframes under the hood to yromeeotums
scale and supports all transformations
available for Dask objects

A Lazy execution with Dask to handle very large
datasets (in-memory) I R

I No recommendations suggested

lﬂeco-cndationl‘ranl former

l!naturnznginearingﬂ'rans former

T
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Data Visualization ‘
Take advantage of Oracle’s Accelerated Data Science library (ADS)

ADS’s show_in_notebook () method
A Data profiling tool which provides an

automated in-depth analysis of your dataset .
A Offers automatic visualizations that help data
scientists get fast and efficient insights E

A Smart charting automatically detects the type
of your data columns and generates
summary statistics, distribution charts, co-
correlation maps, and anomalous data
profiles (e.g., data with large amount of
missing values, high cardinality, etc.)

——————
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Model Training and Tuning
Take advantage of Oracle’s Accelerated Data Science library (ADS)

ADS offers Oracle’s AutoML engine, developed over years of R&D in Oracle Labs
A Automated algorithm selection, data and feature selection, and hyperparameter tuning
A Optimized for data scientist expertise and time, runtime, and model performance

= |=|= Algorit_hm Adaptive Feature Selection Hyperpa_rameter

] ] Selection Sampling Tuning

Dataset |dentify top k Select a suitable Select relevant Identify optimal Tuned
algorithms subsample for the features hyperparameters Model

chosen model
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Model Validation
Take advantage of Oracle’s Accelerated Data Science library (ADS)

ADS Evaluator helps data scientists understand their models’ accuracy and performance

Lift Chart

Gain Chart
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accuracy

hamming_loss

kappa_score

precision

True label

False

True

Evaluation Metrics (testing data):

LogisticRegression
0.9988
0.001156
0.5915
0.9024
0.4405
0.592

0.9245

LogisticRegression

0.0001 [4]
o
a
..
v
3
c
=

0.5595 [47] 0.4405 [37)

¢as® {08

Predicted label

Normalized Confusion Matrix

RandomForestClassifier
0.9991
0.0008839
0.7268
0.8814
0619
0.7273

0.9042

RandomForestClassifier

0.0001 [3]

True

0.5833 [49]

cas® e

Predicted label




Model Validation & Explanation
Take advantage of Oracle’s Accelerated Data

Science library (ADS) Accelerate Validation

& Explanation

ADS offers Oracle’s Model Explanation

A Global explanations help explain the overall
behavior of a model

A Local explanations explain specific model
predictions

Importance

0.0595 « 0.0183

0.0067 + 0.0103
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Model Management & Model Deployment

Model Catalog

A Track model metadata to answer where did this
model come from?

A Load models (your own or your teammates’) for
testing, validation, and deployment

A Deploy to Oracle Functions using the model artifact
pre-written Functions files

Deploy models using Oracle Functions
A One of many possible deployment targets

Fully managed, highly scalable, on-demand,
functions-as-a-service platform - = = = =

A
A Invoke machine learning functions from any =
A

application; REST API
One-click-deployment
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Oracle Machine Learning

Powerful in-database machine learning algorithms
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Oracle Machine Learning
Move the algorithms - not the data

Oracle Machine Learning extends

Oracle Database and enables users to
augment applications and dashboards with
machine learning-based intelligence

OML delivers 30+ powerful in-database
machine learning algorithms with
automated functionality via SQL,

R and Python APls

Oracle Machine Learning
OML4SQL OML Notebooks

OMLA4R* Oracle Data Miner

OML4Py OML4Spark
OML AutoML UI

OML Services

* Coming soon for ADB!

Oracle Machine Learning database features included with
Oracle Database and Oracle Autonomous Database

24 Copyright © 2021, Oracle and/or its affiliates




Oracle Machine Learning
Collaborative notebook
R OML4SOQL OML Notebooks ~ environment based on

Apache Zeppelin with

Interfaces for 3 popular Autonomous Database

data science languages: | i
SQL, R, and Python OML4R* Oracle Data Miner SOL Developer extension to

\ create, schedule, and deploy
ML solutions through a

- OML4Py OML4Spa rk drag-and-drop interface
Code-free AutoML interface ML for the big data environment
on Autonomous Database OML AutoML Ul from R with scalable algorithms

Model Deploymentand OML Services

Management, Cognitive Text

* Coming soon for ADB
25 Copyright © 2021, Oracle and/or its affiliates




Oracle Machine Learning in-database Algorithms

On Autonomous Database accessible in SQL and Python**

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

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

ANOMALY DETECTION
One-Class SVM
MSET-SPRT *

REGRESSION
Generalized Linear Model (GLM)
Support Vector Machine (SVM)
Neural Network
XGBoost *

TIME SERIES *
Forecasting - Exponential
Smoothing
Includes popular models
e.g. Holt-Winters with trends,
'(sjeasonality, irregularity, missing
ata

ATTRIBUTE IMPORTANCE
Minimum Description Length
Principal Component Analysis *
Unsupervised Pair-wise KL Div *
CUR Decomposition *

ASSOCIATION RULES
A priori/ market basket

STATISTICAL FUNCTIONS
min, max, median, stdev, Pearson/
Kendall/Spearman correlation
Others: t-test, F-test,, Chi-Sq,
ANOVA, etc. *

* Available in SQL API only

26  Copyright © 2020, Oracle and/or its affiliates. All rights reserved.

FEATURE EXTRACTION
Principal Comp Analysis (PCA)
Non-negative Matrix Factorization
Sin§ular Value Decomposition
Explicit Semantic Analysis (ESA) *

Row IMPORTANCE
CUR Decomposition *

RANKING
XGBoost *

TEXT MINING SUPPORT
Aliorithms support text columns
Tokenization and theme extraction
Explicit Semantic Analysis (ESA) *

SQL ANALYTICS *
SQL Windows
SQL Patterns
SQL Aggregates

**future




! 3 i " ¥ 4 y 7 =
- w & 4 v 2 =

Oracle Machine Learning Notebooks '
Autonomous Database as a Data Science Platform

Collaborative Ul
A Based on Apache Zeppelin

A Easy nOtebOOk Sha ring Oracle Machine Learning for Python > @28 « - a T
A Permissions, versioning, and

= ORACLE Machine Learning iE Template Notebooks [Template N... ¥ o OMLUSER ¥

DB & %python INISHED [> 3X BB & %python FINISHED [ 3X B &

Sched uh n g Of noteboo kS Overloaded data V|sual|zat|on import matplotlib.pyplot as plt oml.graphics.hist(IRIS[ 'SEPAL_LENGTH'], bins=10, color='red’,
plt.style.use('seaborn') linestyle="solid', edgecolor='black')
functions plt.figure(figsize=[10,5])
plt.title('Sepal Length variation in IRIS data set')
) ) oml.graphics.boxplot(IRIS[:, :4], notch=True, showmeans = True, plt.xlabel('Sepal Length')

OML4Py overloads select graphics functions. labels=IRIS.columns[:4]) plt.ylabel('# of iris instances’)

plt.title(’'Distribution of IRIS Attributes')

nlt.viahel('em*): v nlt.shou() b
boxplot

Text(72.625, 0.5, 'cm')
Here, we use the overloaded boxplot function to show the distribution of Sepal Length variation in IRIS data set
the IRIS table 'length’ and 'width' columns. The statistical computations Distribution of IRIS Attributes

I n cl u d e d Wit h Auto n o m o u S D at a b a Se take place in-database - avoiding data movement. The function returns 7 % z

only the summary statistics needed to produce the plot, which enables
scalability. No overhead is incurred for moving the data to the client for

A Automatica"y provisioned a nd processing, whether 150 rows (as in IRIS) or 150 million rows. ‘ % és
ma naged histogram ;

10
Similarly, we use the overloaded hist function, where the statistics are 1 i
computed in-database. Only the summary statistics needed for the plot

A In-database algorithms and B
analytics functions = T ‘

A Explore and prepare, build and evaluate e b5 | o
mOdEIS, score data’ deploy SO]UtIOnS Create derived variables is_large_petal = (IRIS[PETAL_LENGTH'] > 5.0) & (IRIS['PETAL_WIDTH'] > 2.0)

Copyright © 2021 Oracle and/or its affiliates.
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OML AutoML Ul

No-code AutoML -based user interface
supporting automatic machine learning

Powerful, easy to use Ul
A Enhance data scientist productivity
A Support model management

A Empower data professionals
who are not ML experts

Featuring

A Minimal user input: data, target

A Model leaderboard

A Model deployment via REST endpoints

OML AutoML Ul Experiment Pipeline

Auto Algorithm Adaptive Auto Feature
Selection Sampling Selection

* Identify in-database + Identify right sample
algorithms likely to size for training data
achieve higher = Adjust sample for
model quality unbalanced data

* Find best algorithm
faster than
exhaustive search

28 Copyright © 2021 Oracle and/or its affiliates.

Oracle Machine Learning

AutoML User Interface

b Experiment Settings &

Accuracy

0.780
0.775
0.770

0.765

0.760

Leader Board

Algarithm Madel Name

Support Vector Machine (Gaussian) svmg_87df2e743b

Random Forest rf 36294720

Support Vector Machine (Linear) svml_aBf7d68ed8
4 Features

G

Progress X

0.7775

0.7534

07317

Algorithm Selection
Completed

Adaptive Sampling
Completed

Feature Selection
Completed

Model Tuning
Completed
Random Forest
Completed
Support Vector Machine (Linear)
Completed

Support Vector Machine (Gaussian)
Completed

Feature Prediction Impact e




OML Services Oracle Machine Learning
Deploy models outside the database AutoML User Interface

Model Management and Deployment  rs7 - PY3Hom{ ol aplesndpbtec il T ecora
SerVices Params Authorization @ Headers (10) Body @ Pre-request Script Tests @ Settings

A Deploy ]n_database mOdeIs and US]ng Type Bearer Tok... @ Heads up! These parameters hold sensitive data. To keep this data secure while working in a
ON NX format, th]rd—pa rty mOdEIS environment, we recommend using variables. Learn more about variables 2

A Import ONNX for Tensorflow, PyTorch,
MXNet, scikitlearn, etc. the request. Token !

Learn more about authorization 2

A Store, version, compare ML models B woken

Cognitive Text Services et
A Extract topics and keywords " r i
A Sentiment analysis UQUFBQUFBQUFGAV
A Text summary and similarity

{REST:AP}
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Oracle Machine Learning - Hands-on Workshop

CREDENTIALS TO ACCESS ORACLE MACHINE LEARNING Questions? Contact by chat or email
after the workshop:

A Link Workshop Materials and Presentation
Link: https://bit.ly/3xNdLHm Bob.Peulen@oracle.com

A Oracle Machine Learning URL: :
Link: https://bit.ly/3bRfvpS —
Password: Welcome@may25 =
Username: Will be provided individually

Link OCI Free Trial
http://bitly.ws/9P3P



https://bit.ly/3xNdLHm
https://bit.ly/3bRfvpS
http://bitly.ws/9P3P

Thank You

Bob Peulen
Cloud Engineer Data & Analytics
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