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Driving real business impact with ML

DX Marketing . certegy v .

NHS

Business Services Authority

Reduce fraud Improve customer Better track check Better understand customer
acquisition cashing behaviour in segments & predict how an
|dentifies £1 billion in real time. Reduce Risk. offer will fare
potential savings 52% reduction in cost of
customer acquisition 10% reduction in fraud 33X increased ad / offer
25% revenue growth Improved customer conversion

service with lower
decline rate

Read More Read More Read More Read More
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https://www.oracle.com/customers/nhsbsa-1-advanced-analytics/
https://www.oracle.com/a/ocom/docs/customer-success-story-dx-marketing.pdf
https://www.oracle.com/customers/certegy/
https://www.oracle.com/customers/infrastructure/forth-smart/

't you are an Oracle DB user, leveraging

ML 1s easier to iImplement than you
think



Bring the algorithms where the data is

Machine learning algorithms in the database kernel software

Eliminate data movement

Simplity solution architecture

Accelerate solution development and deployment
Augment applications and dashboards with ML

Over 30 scalable in-database ML algorithms
Accessible via SQL, R and Python APIs
Accessible via Automated no-code user interfaces

Oracle Machine Learning database features included with
Oracle Database & Oracle Autonomous Database
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Oracle Machine Learning In-Database Algorithms

Address a wide range of business problems

Demand forecasting

Sales and revenue forecasting
ATM withdrawal forecasting
Customer lifetime value prediction

» Customer lifetime value prediction
« Loan prepayment prediction

« Probability of default

e Customer loyalty

« Churn prediction
« (Customer segmentation

* |Image processing « |Location-based house value analysis

 Fraud detection

« Demand forecasting
« Sales and revenue forecasting
« ATM withdrawal forecasting

« Churn prediction

« Influence prediction « Next best offer UEBVZ,?JQT:;r;ter?(]joequfei(t;;g%n
« Churn prediction

« Churn prediction

* Product cross sell and upsell

et . P bund
Algorithm Documentation roduct bundling

OML Algorithm Cheat Sheet

Oracle CloudWorld Tour Copyright (c) 2023, Oracle and/or its affiliates


https://www.oracle.com/a/tech/docs/oml4sql-algorithm-cheat-sheet.pdf
https://docs.oracle.com/en/database/oracle/oracle-database/19/dmcon/algorithms.html

Build in-database models using SQL, R, Python

Build a ML model with OML APIs to determine which customers are likely buy travel insurance

DEC PL/SQ |_ ore.sync (table="CUSTOMERS") R

v setlst DBMS DATA MINING.SETTING LIST;

BEGIN_ - - — settings = list (model name="BUY TRAVEL INSUR")
v setlst('ALGO NAME') := 'ALGO SUPPORT VECTOR MACHINES'; svm.mod <- ore.odmSVM(Species~., train.dat,
vzgetlst('PREé:AUTo') .= 'ON'; B B odm.settigs = settings)
DBMS  .CREATE MODEL?2 (

MODEL NAME 'BUY TRAVEL INSUR',
MINING FUNCTION ' CLASSIFICATION',
DATA QUERY 'select * from CUSTOMERS',
SET LIST v_setlst,
CASE ID COLUMN NAME 'CUST ID',
TARGET COLUMN NAME 'BUY TRAVEL INSURANCE') ; S HEE S SR,

- - - — svm_mod svm mod.fit (X, y,

model name = 'BUY TRAVEL INSUR')

X = CUSTOMERS.drop (" BUY TRAVEL INSURANCE") pUthon
y = CUSTOMERS["BUY TRAVEL INSURANCE"]

Apply a machine learning model to pr'ct probability that individual customer is likely to buy

SELECT prediction probability (BUY TRAVEL INSUR, 'Yes'

USING 98400 as income, 45 as age, 'Married' as marital status, 2 as num previous cruises)
FROM dual;

! .E, Ejrﬂ @ SQOL | AllRows Fetched: 1in 0.043 seconds
PREDICTION_PROBABILITY{(BUY _IMNSUR 1, YES'USINGS
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Chck your way to ML models

Accelerate model build with a no-code interface > OML AutoML UI

— ORACLE machine Learning

» Select the prepared data table and the column you

Afflnlty Card 360 V2 Model Detail - GLM_C4B4779A3C
Wa nt tO p re d ] Ct E C)RACI_G Machine Learning P Experiment Settings ~ #' Edit —
] . W:ne ;:ultivators Balanced Accuracy cusT MARTALSTATUS [ pModel Detail - SVMG_DA489CD604
e Start automated build and compare of multiple I i
» (enerate editable notebooks for desired models

with AutoML-selected hyperparameter values

« Rename models to easily recognize models in
model repository

» Deploy models immediately using SQL
or deploy to OML Services as REST endpoints
Building ML Model

1. Algorithm selection

NB_22:

2. Adaptive Sampling
Enhance data scientist productivity ana 3. Feature Selection
help non-experts produce ML models B LD

5. Feature prediction impact
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Create analytical workflows

Enhance data scientist productivity. Enable citizen data scientists with Oracle Data Miner Ul

» SQL Developer Extension

5 Oracle SQL Developer
File Edit View Navigate Run Team Tools Window Help

for Oracle Database sy 0P- B &

Connections  Data Miner (2) StartPage oI 360 View Star Schema Analytics 25 BUY._INSURANGE. WORKFLOW oI5 BUY INSURANCE L D cas pT 2 64 | Components

&= @ & € 100% - @~ B ~ Parallel Query Off ~ | Tree | Settings Q-

a I I d / \U tO I l O I I I O u S D a ta b a S e i a T‘©‘ Q% Mayimam Target Vakies: o W) saveRule workfiow Editor
&~ BIWA16_12c_DB_Cloud_Jonathan2 - : |
(3 BIWA DMUSER - Learn Predictive An DC: % a
3 CBERGER dbpm23 Cloud instance Cc i | % :

Explore Data

a Charlie Database 12c laptop dmuser, CUST INSUR LTV _APPLY1

» Automates typical ML steps Bl oo -5

&-a{g BUY INSURANCE Update Table
@-afg Claims Anomaly Detection

@-afg Customer 360 Clustering "
0{g Customer analytics NEW a 4
o a S O u S e &-a{3 Fun Analytics WF % E
&--afg Market Basket Analysis s=————¥

e o{ﬁ New Buy Insurance WF
-2 New Cistomer Analvtics

drag-and-drop interface : N ‘
» Analytical workflows quickly R e - et | S A

CUST_INSUR_LTV1 Filter Columns Multiple Classification Models Most Likely Customers

Transform

- =l Models
Charlie Database 12c laptop dmuser_dmuser

defined and shared = =2

dbms_data_mining.create_model (' CLAIMSMO 'CLASSIFICATION',
'POLICYNUMBER', null, 'CLAI

: ool
ooa TS 1K

e Generate SQL code for T e—— T | T

Node Rule:
BUY INSURANCE - Structure r

3 \33 Clustering Segmentation 1 fraud*100,2) percent_fra BANK_FUNDS > 246
Uty Explore Data ‘ ’ CHECKING AMOUNT > 282

|i# Explore Data 1 5] script Output x| [ Query Result %
B Filter Columns 3 5 @) GR sou | AllRows Fetched: 5in 0.237 seconds And MONEY MONTLY OVERDRAWN <= 54.215
@ Multiple Classification Models = n
{5g Filter Columns Details 1 WECCYNREES | ¥ = | Then No
i Scatter Box plots etc. 1 z Confidence (0.851567120047309
£ CUST_INSUR_LTV1 ¢
% CUST_INSUR_LTV_APPLY1
?é Most Likely Customers ;
i m LIKELY_BUY_INSURANCE_CUSTMRS @ Multiple Classification Models - Properties
=-{27] Links s /2 Q Find
i@ From "CUST_INSUR_LTV1" to "E:
@ From "CUST_INSUR_LTV1"to Fi | Models
i f From "Filter Columns™ to "Multiple Build

a v

Model Settings ¥ | ame 4] Evaluate and Apply
4] Linking Nodes

Charlie Database 12c laptop dmuser_dmuser /AAA Customer Analytics/BUY INSURANCE
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| everage your preferred third-party packages

Augment ADB functionality with open source packages via OML Notebooks

« Support 3rd party Python and R package
INnstallation and conda environment creation

e conda - open-source package & environment management system

« Admins install third-party packages & manage conda environments
» Users download & activate conda environments from Object Storage
* Environments run in a separate container for security

» Use with Python and R interpreters in
OML Notebooks

e Use with embedded execution in
OML4Py and OML4R
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Deploy your existing Python & R native models

Import your existing R and Python models in enterprise database platform

ML Model Producers

Applications
Z =
_ ML models produced from OCI data scienc or \”9 oo 1]
OClI Data Science third-party sources exported in ONNX-forr at Syt TS Server Applications
. and other tools and
environments € ONNX ‘I
N " (@)

REST Oracle Analytics Cloud Mobile Applications

Import ONNX-format model —
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Fasily leverage all your models 1n applications
Deploy In-Database OML models & access via REST

REST Oracle APEX Server Applications

Native Python /R models
14
< Applications
O
5
wn
L N EXm
@ ML models produced from OCI| data science or \’>>
. OCI Data Science third-party sources exported in ONNX-format
O
>

... and other tools and
environments <) ONNX

Native OMI modele Import ONNX-format model

Oracle Analytics Cloud Mobile Applications

@ Native SQL

OCI Approach
\

In-Database Models

-
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Deploy model OML Services
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Fasily leverage all your models 1n applications
Use ML model in Oracle Analytics Cloud (OAC)

Native Python /R models

F Applications
pUthon "

E&k ML models produced from
third-party sources exported

OCI Data Science in ONNX-format

... and other tools and
environments <) ONNX

Native OML models

erver Applications

REST

Most CSPs do this
\

A

Oracle Analytics Cloud bile Applications

Import ONNX-format model

Deploy model | OML Services

OCI Approach
\

In-Database Models

/4R
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Reduce ML project time-to-production

Benefit from in-database data access, performance, and scalability

Exporting Results

ML Solution Deployment

ML Modeling
Time

Data Preparation

Data Access and Loading

Other ML Tools
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Time and resource savings
Addressing more business problems

Data and results remain in the database

ML models immediately deployed through SQL queries

or to OML Services

Parallelized and scalable algorithms reduce

model build and data scoring time

Query optimization, parallelism, column indexes, partitioning
speeds data exploration and preparation from SQL, R, Python
Deploy Python and R-based solutions with embedded execution

No longer a factor

_ Bportnghests |

ML Solution Deployment

ML Modeling

Data Preparation

Oracle Machine Learning

 Data Acce:s ord Loading |




INnherit all DB advantages

Enterprise performance, scalability, resilience & security

Oracle Cloud Infrastructure

Converged database
Multi-model, multi-workload and multi-tenant A
Data peEX

- (Low-cod
Graph Insights Ac:)vr\; I;:(c;\/)e
Complete graph database and analytics with scalability
: Graph Data
S pat] a] An:aa;\r/)sis @ (M Load

Native spatial data storage and analysis

Document -
patial OO Data

Native JSON support Analysis OO Transform
Data tools Autonomo /
Self-service for data loading, transformation, insights & model devops ’ us |

: Database Machine
ML in Oracle Database -earning
High-performance in-database algorithms Business

Modeling

Data Safe _ Simplified and secure data management—with autonomous administration
Keeps your data safe in cloud
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summary

't you are an Oracle DB user, leveraging ML is easier to implement than you think

=

 No data « Use preferred » Use third-party * Reduce cost,
movement language (SQL, models exported maintenance, and
. Quick R, Python) in ONNX complexity
deployment * Or go No Code » Easily integrate * Increase scalability,
. Scalable and with AutoML Ul ML models in security,
cacure applications performance,
reliability &

resilience
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The right Al/ML solution tfor you on OC]

Application Application
End Users Front End

REST APIs

SQL, Python, R, and REST APIs REST APIs Python and REST APIs

Al Services

® EF

Digital Assistant OCl Language

Code No Code MySQL Heatwave with OCI Data Science

OML.
Oracle Machine « AutoML Ul with ADB
Learning Notebook « Oracle Data Miner |V|l__] .

Oracle Analytics Cloud ORACLE

2,

OClI Speech OCl Vision

@

OCI Anomaly Detection OCI Forecasting

NN
oY aa" ™

Data in Oracle DB @E']:E[ Data in MySQL DB Data in Data Lake =

Custom ML Models Pre Built Al Services
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Next Step : Try it yourself — Hands on Labs

L earn Analvtics Get started with

. Getting started Al Services:
and Machine MySQL HeatWave with OCl Data [alifels[Sleile]alite
Learning with Machine Learning Science OC| Vi
Red Bull Racing =l

Data in Oracle DB ]@EHE[ Data in MySQL DB Data in Data Lake E

Custom ML Models Pre Built Al Services
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https://apexapps.oracle.com/pls/apex/r/dbpm/livelabs/view-workshop?wid=909
https://apexapps.oracle.com/pls/apex/r/dbpm/livelabs/view-workshop?wid=3306
https://apexapps.oracle.com/pls/apex/r/dbpm/livelabs/view-workshop?wid=673
https://apexapps.oracle.com/pls/apex/r/dbpm/livelabs/view-workshop?wid=931

For more information...

- Oracle Machine Learning
Online
Webpage ——

M \ 1
..J'( X~-ax <o \ J \ ’ S y
& ; ) "\‘, y A = 4 Scalability using Oracle Machine
- - L b § e -+ - ‘ ) S (RS- | earning for R (OML4R)
\ = : » : S

L] a., " ™ o = ; ~ . e B

NPS //Orade con I/l nachine-learnin ' ] e Wt
T .- y = 7 g N(BUC) =n(B)+n(C)n(BNO 7' A 0T R ——

Blog

».\,",",( : E - ': :’ ': .0 [ '..).. “’ - ’ 4 " I 4 . 4gz= OML Notebooks + APEX, for )
| x‘: : T— 5. » ~ =) 'f',l'r",sf - 3 H E::tr{lf:;vhf:dp‘:?svmentof Machine
nttps://bit.ly/omiblogs s S el - -
-"i;k y 2 ‘Iy—: g a= 2" =‘ ‘ | : :‘7» 2) ‘
- 1 ‘ r ; g O a0 OML4Py &
y=ax+1asd Embedded MY o atsboos
GitHub Re POSI to 'y 2 oy L e
S
Nttps: //bit.lv/omlsithub Top 10 Reasons to use Machine Learning in Oracle .

Database

Documentation
nttps://docs.oracle.com/en/database/oracle/machine-learning/index.ntml

ASK TOM Q_ Search Questions...

OML Office Hours

https://bit.ly/omlofticehours

(®) Questions ' Office Hours

Oracle Machine Learning Office Hours

Free tips and training every month! Subscribe for reminders and more from Office Hours. FAQ
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https://docs.oracle.com/en/database/oracle/machine-learning/index.html

ORACLE

CloudWorld Tour

Thank you
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