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1 Overview of Machine Learning




Artificial Intelligence vs Machine Learning

Artificial Intelligence (Al)

Intelligence demonstrated by machines that mimic
human like behavior.

Machine Learning

Machine Learning (ML)

Is the ability for a machine to learn with out being ,
explicitly programmed. Deep Learning

Deep Learning (DL)
Subset of ML focusing on using Neural Networks.
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So then, what is Data Science?

Data Science is an interdisciplinary field that
uses scientific methods, processes, algorithms
and systems to extract knowledge and insights
from structured and unstructured data.*

Its NOT a Single Discipline!
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WHAT DATA SCIENTISTS SPEND THE MOST TIME DOING

60%

Cleaning and
organising data

o,
3%
Building
training sets

19%

Collecting
data sets

4%

Refining
algorithms

5%
Other
9%

Mining data
for patterns

Source: CrowdFlower 2016

*https://en.wikipedia.org/wiki/Data_science E



Automating Part Of The Data Science Lifecycle

Data
access

Monitoring, Data
refresh, exploration

retirement and
preparation

Problem
Definition

Deployment
Modeling

Validation
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s DT . 0 e
Machine Learning: Training vs Prediction Step

Training Step - Build a model where the machine learns off historical data (Training Set)
Prediction Step - Apply the trained model on un-seen data (Test Set) to make predictions

Training Set Test Set
Features Label Test Features\ Prediction ~
sepal_length sepal_width petal_length petal_width; classification sepal_length sepal_width petal_length pel:al_widthl classification I
4.6 3.6 1.0 0.2 Iris-setosa
5.8 26 4.0 1.2 ?
5.1 2.5 3.0 11 Iris-versicolor ?
5.5 2.3 4.0 1.3
6.0 2.2 4.0 1.0 lIris-versicolor
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Oracle Data Platform

Machine learning supported by data sources, ingest, management and analytics tools

Analytics Data Science & Machine Learning
a® _ A e G Applications
o ‘.‘- oXXo @ :
nn .
Data Oracle Analytics Graph Analytics Oracle Cloud Infrastructure Oracle Machine Al Services “
Sources Cloud Data Science Learning
B Integration Data Management Business
- \@ @ :@‘ é%{ E C Analytics
» EEEXED> i@
» EEEXTD — —]
Oracle Cloud GoldenGate & Oracle Cloud Oracle Cloud Big Data Oracle Cloud Object Autonomous
Infrastructure  Oracle Data  Infrastructure Infrastructure Service Infrastructure Storage Database
Streaming Integrator  Data Integration Data Catalog Data Flow

Cloud Infrastructure

I ) )

Compute Networking Storage Security Cloud Native
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Oracle Machine Learning / po2= NN,

Model
) Model Building Model \
Deployment Management
Automated
Available support for SQL, Python, and R P Prediction
Automated model building Details
Scalable | Workspaces R and Python |

and Projects Integration

Over 30 high performance, parallelized
in-database machine learning algorithms | Model
that require no data movement “

|
Zeppelin-based

Repository Notebooks

Production-ready

Quickly deploy and update machine learning m Data Management
models in production via SQL and REST APIs

Oracle Database — Oracle Autonomous Database — Data Lake
Access - Integration — Preparation — Exploration

& Infrastructure ol

CPU - Storage — Network
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Oracle Machine Learning for Python pgthon
« Use Oracle Database as HPC environment M
 Usein-database parallelized and distributed ML REST Interface

algorithms

* Run Python scripts in database-spawned
and controlled Python engines

« Manage Python objects in-database
« Automated machine learning (AutoML)

« Model explainability (MLX) for algorithm-agnostic
feature ranking

pgaon pgaon
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Oracle Machine Learning for Python

« Use Oracle Database as
HPC environment

ORACLE o | o

« Autonomous Database python

« 19c & 20c on-prem databases

\ VTEY B

Oracle Machine Learning for Python

Announcing General Availability of Oracle Machine Learning for Python on Oracle Database 19¢c and OMLAPy "Universal" Client

‘We are pleased to announce the availability of Oracle Machine Learning for Python (OML4Py) on Oracle Database 19¢c and the OML4Py "universal” client. In
February 2021, we announced OML4Py on Oracle Autonemeous Database and then in August for Oracle Database 21c on Linux. Now, Python users can extend the

1 ?
H Ow to I nte ra Ct ] power of Python when analyzing data using on-premises Oracle Database 19c instances on Linux as well. Further, they can connect to 19¢ and 21c Oracle

Autonomous Database and Oracle Database instances from a single standalone OMLAPy client module. The OML4Py "universal” client enables, for example, the use

PY J u pyte r / PyC h a r m of external Jupyter, JupyterLab, and Zeppelin notebook environments and Python IDEs like PyCharm, among others.

Oracle Machine Learning for Python (OML4PY]) leverages the database as a high-performance computing environment to explore, transform, and analyze data faster

(a nyt h l n g W]t h Pyt h O n) and at scale while allowing the use of familiar Python functions and syntax. The in-database parallelized machine learning algorithms are exposed through a well-

integrated Python interface - enabling both scalability and performance for medel building and scoring. Data scientists and other Python users can create user-

® Rst u d i O defined Python functions managed in the database. Python objects can also be stored directly in the database — as opposed to being managed in flat files. These
features facilitate collaboration across the data science team by enabling convenient hand-off of data science work products from data scientists to application
developers for immediate deployment. OMLAPy also supports automated machine learning—or AutoML—which not only enhances data scientist productivity but
° S ] also enables non-experts to use and benefit from machine learning. AutoML can help produce more accurate models faster, through automated algorithm and
q feature selection, and model tuning and selection.

Get started today!
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Oracle Machine Learning for Python

Transparency layer: In-database performance - indexes, query
optimization, parallelism, partitioning

Leverages proxy objects for database data: oml.DataFrame

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

# Get proxy object to DB table boston

DATA.std
DATA = oml.sync(table = 'BOSTON') &

DATA.skew()

Uses familiar Python syntax to manipulate database data

TRAIN, TEST =
Overloads Python functions translating functionality to SQL DATA.split ()

TRAIN. shape
TEST . shape
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Accelerate ML Projects
using AutoML UI




Using AutoML Ul User Interface

= ORACLE wmachine Learning

Create Experiment

Name *
Identify Target Customers
Comments

Use customer 360 view of data

- *
Data Source

prediction Type *

Classification

* Additional Settings

4 Features
(3 Refresh
Name Type
AFFINITY_CARD NUMBER
v CUST_CREDIT_LIMIT NUMBER
v CUST_GENDER CHAR
CUsT_ID NUMBER
v CUST_INCOME_LEVEL VARCHAR2
~ CUST_MARITAL_STATUS VARCHARZ

Percent NULLs

AFFINITY_CARD
Case ID

CUST_ID

Distinct Values

OMLUSER Project [OMLUSER Works... ¥

b start ¥ &
4 Additional Settings
(3 Reset
Maximum T podels *
v a
Maximum Run Dura rs) *
8 via
Database Service Level *
Medium v
Igorithm
v Name
v Decision Tree
v Generalized Linear Model
v Generalized Linear Model (Ridge Regression)
v Neural Network
v Random Forest
v Support Vector Machine (Gaussian)
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ws OMLUSER ¥

= ORACLE Machine Learning

<- Experiments

MSPIVAK Project [MSPIVAK Works... = :’ MSPIVAK +

. . * Logs b Start
Save Cancel .
Experiment: AutoML Experiment Demo
» Settings " Edit
Insight Options x

Metric Chart
100 SVM Linear 1
80
80 Insight Options [c  Confusion Matrix
40

v 20 Neural Network
o 1 Ipact v
= b4 Prediction Impacts Lift ROC Confusion Matrix _ 20

Leader Board — [(———
Deploy  Create Notebook Name Prediction Impact I 83
Name Algorithm c ] 20 _ 80 Precision
SVM Linear 1 Generalized L g _ 88 _ 79 23
SVMRBG 1 Generalized L p ] 83 4 21
Random Forest 1 Neural Netwe _ 82 89 33
Neural Network Random Fore g ] 79 89 1.4

- Logistic 1 Decision Tree 79 2

4 Features
(¥ Refresh Search... Oy
Name Type Percent NULLs Distinct Values Min Max Mean Std Dev
PROD_CATEGORY VARCHAR2 0 5

- PROD_CATEGORY_DESC VARCHAR2 0 5




OML AutoML Ui

Simplify the machine learning modeling process

OML AutoML Ul Experiment Pipeline

Auto Feature

Adaptive
Sampling

Auto Algorithm

Data Selection Selection

* Identify right » Reduce features by
sample size for identifying most
training data predictive

|dentify in-database
algorithms likely to
achieve higher
model quality

* Adjust sample for
unbalanced data

: . * Improve accuracy
Find best algorithm and performance
faster than

exhaustive search

Feature Prediction Impact

Plus... » Rank features most influential for scoring
 Algorithm-agnostic technique
» For each final model per algorithm

Auto Model
Tuning

Improves model
accuracy

Automated tuning of
hyperparameters
Avoid manual or
exhaustive search
techniques
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Model




Build ML Models using
In-Database Algorithms

utilising SQL, R, and Python




Oracle Machine Learning Notebooks AP,
Autonomous Database as a Data Science Platform
Collaborative Ul
» Based on Apache Zeppelin
. . . . = ORACLE Machine Learning i Template Notebooks [Template N... ¥ & OMLUSER ¥
» Supports data scientists, data analysts, application
deve]opersr DBAS W]th SQL and Python Oracle Machine Learning for Python v @« 2 +. a O=o wo-
» Easy notebook sharing |
.. . . . Overloaded data visualization
» Permissions, versioning, and scheduling of functions n
OML4Py overioads select graphics functions et e
notebooks —
smmimmemmmms L
Included with Autonomous Database e et = &
histogram - e , |)_L2
« Automatically provisioned and managed R ————
* In-database algorithms and analytics functions
* Explore and prepare, build and evaluate models, . ] | I ——

score data, deploy solutions
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High Performance, Parallelized In-database Algorithms
Machine Learning in-database algorithms

CLASSIFICATION

Naive Bayes

Logistic Regression (GLM)
Decision Tree

Random Forest

Neural Network

Support Vector Machine (SVM)
Explicit Semantic Analysis
XGBoost*

ANOMALY DETECTION
* One-Class SVM
« MSET-SPRT*

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

TIME SERIES
» Forecasting - Exponential
Smoothing
* Includes popular models
e.g. Holt-Winters with trends,
seasonality, irregular time series
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REGRESSION

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

ATTRIBUTE IMPORTANCE
* Minimum Description Length

 Principal Component Analysis (PCA)

» Unsupervised Pairwise KL
Divergence
* CUR decomposition for row & Al

ASSOCIATION RULES
* A priori

PREDICTIVE QUERIES
» Predict, cluster, detect, features

SQL ANALYTICS
* SQL Windows
* SQL Patterns
« SQL Aggregates

FEATURE EXTRACTION

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

Row IMPORTANCE
* CUR Decomposition

RANKING
« XGBoost*

TEXT MINING SUPPORT
 Algorithms support text columns
» Tokenization and theme extraction
« Explicit Semantic Analysis (ESA)

STATISTICAL FUNCTIONS
* min, max, median, stdev, t-test, F-test,
Pearson’s, Chi-Sqg, ANOVA, etc.

Includes support for Partitioned Models,
Transactional data and aggregations

*Newin 21c E



Deploying Models

Import ONXX
format models
Accessible via

OML REST endpoint Models can be imported into OML
Services Services and made accessible via a REST
API.
APEX OML Services can also import ONNX
application format models built using different tools.

Oracle

> @ Database Models built in ADW can be used for
Application . ..
scoring by any application or tool that

Oracle
Model built in Analytics uses SQL an_d can access standard
ADW Cloud database objects.

Models can be exported to a new
database. Useful when scoring must be
carried out in a production database.

Production
Database
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Oracle Cloud Infrastructure Data Science

Support for Python and open source Model
Training
Model & o Model
Deployment .',ff.', @ & Management

Accelerated

Allow data scientists to work the way they want to,
and provide access to automated workflows, the
best of open source, and a streamlined approach
to building models.

Model

JupyterLab
Y@ Explanation

Notebook fgj

Open Source
& Libraries

Collaborative

Enable data science teams to work together with
ways to share and reproduce models in a
structured, secure way for enterprise-grade results.

;=8 Accelerated Data
" Science, AutoML

fcoL Data Management
Enterpnse Grade Database — Data Lake - Access - Integration - Preparation
Provide a fully managed platform built to meet the
needs of the modern enterprise ]

Infrastructure
CPU - GPU - Storage - Network
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Oracle Cloud Infrastructure Data Science

Support for Python and open source

Accelerated

Allow data scientists to work the way they want to,
and provide access to automated workflows, the
best of open source, and a streamlined approach
to building models.

Collaborative

Enable data science teams to work together with
ways to share and reproduce models in a

structured, secure way for enterprise-grade results.

Enterprise-Grade

Provide a fully managed platform built to meet the
needs of the modern enterprise
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Data
access

Monitoring, Data
refresh, exploration

retirement and
preparation

Problem
Definition

Deployment
Modeling

Validation




Open-Source in Data Access, Transformation & Visualizations

® . .
Data Source & Data Format Agnostic ® Perform custom data transformations
» Oracle Cloud, other clouds, on-premises . B -~
« Structured, unstructured, semi-structured I.:I pandas @ 'QSciPy ~; ;; NumPy
« CSV, TSV, Parquet, libsvm, json, Excel, HDF5, SQL, LTK '
xml, apache server log files (clf, log), arff, etc.
Oracle . Other Databases Create custom visualizations
&> - matpl=tlib seaborn [ ptotly
- elasticsearch
Autonomous - %
Database g sy L |
.=‘='53 PostgreSQL SQL Server

e Pre-installed Machine Learning libraries

Oracle mongo ? 1F TensorFlow Keras .e,, O PyTorch
S?c?:gge Azure Blob SQthe

Storage

e Spo#(? Or install any additional Python package!
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>>> import ads

Oracle Accelerated Data Science >>> ads.hello()
R Y2
Toolkit covering the end-to-end lifecycle of FoN A A
) A Y [ O I R B
ML models: Il ONAN S/

» Data acquisition

« Data transformation at scale with OCI Data
Flow

« Data profiling & visualization

* Feature engineering

* Model training with Oracle AutoML
* Model Evaluation

» Model Explanation with Oracle MLX
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OCI Al Services Overview

Goals Approach

Start with great models that can be customized by

Make i for Devel ly Al hei
ake 1t easy for Developers to apply Al to their domain and by customer data

applications without needing data science
expertise

Enable seamless collaboration across different roles
within a customer’s environment (e.g. Developers,

Empower Data Science teams to effectively Data Scientists, Application users)

collaborate with Developers, Data Engineers, and

Operators to deliver Al-powered solutions
Machine learning that spans both applications and

services

Y@ Speech B Vision & Language 6'ﬂj:%Dec:i‘siC)rw
2
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Oracle Cloud Infrastructure Al Services

Anomaly
Detection

’ |
o Translation dand Jrg & S eien
2 ecision
Anomaly detection, predictive maintenance, fraud
detection, next best action, forecasting...
* Vision
Document and form understanding, OCR, object detection,
classification Key phrase o

extraction
 Language
Easily add language processing capabilities to solve
common enterprise needs

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

. iho¥k
Forecasting™ _ _ Data Management
Delivers time-series forecasts through machine learning and API - Data Lake - Object Storage - Preparation

statistical algorithms without the need for data science
expertise

» Data Labeling Infrastructure
Helps users build labeled datasets to train Al models. CPU - GPU - Storage - Network

Speech

Sentiment (g} r- transcription

e Next best action

.'.' Object detection

Language Detection ﬁﬁ

*coming soon E
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Oracle Cloud Infrastructure Al Servic

Introducing Predictive
Maintenance with MSET2

Decision

Anomaly detection, predictive maintenance, fraud y
detection, next best action, forecasting... » Estimates are extremely accurate :
* An extremely high sensitivity for detecting subtle

disturbances in noisy process variables
- Extremely low false positives and false negatives

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,
43 = Surveillance of instrumentation in
recogmtlon nuclear plants and NASA applications

c * » Approved by US NRC - 100% US
FO reca Stl ng Reactors, virtually all 450 Commercial

Delivers time-series forecasts through machine learning and s toid-wide
statistical algorithms without the need for data science
expertise

Data Labeling

Helps users build labeled datasets to train Al models.
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Oracle Cloud Infrastructure Al Servic

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

Forecasting*

Delivers time-series forecasts through machine learning and
statistical algorithms without the need for data science
expertise

Data Labeling

Helps users build labeled datasets to train Al models.
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Al Service - Vision &
Oracle Analytics Cloud
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Oracle Cloud Infrastructure Al Servic

Al Service - Vision & Data Science

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*
Stf:)port for speech transcription, text to speech, translation, LA N E D ET E CT | O N

recognition

Forecasting*

Delivers time-series forecasts through machine learning and
statistical algorithms without the need for data science
expertise

Data Labeling

Helps users build labeled datasets to train Al models.
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Oracle Cloud Infrastructure Al Servic

Al Service - Vision & Data Science

 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 Video/image Model training, using Al Vision
common enterprise needs data LR

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

ino ¥
¢ Fo_reca_stlng ) ) _ Object Storage Oracle Data Science Al Service - Vision
Delivers time-series forecasts through machine learning and Data Lake

statistical algorithms without the need for data science
expertise

- Data Labeling

Helps users build labeled datasets to train Al models.
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Next steps

Try our Free Tier

Build, test, and deploy applications on Oracle Cloud—for free

Attend an Office Hours session

Live sessions or recordings covering many ML topics

Go hands-on with Live Labs
Hands-on Al/ML workshops with step-by-step instructions


https://www.oracle.com/cloud/free/
https://asktom.oracle.com/pls/apex/asktom.search?office=6801
https://apexapps.oracle.com/pls/apex/dbpm/r/livelabs/livelabs-workshop-cards?p100_focus_area=27&me=109
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