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Learn Predictive Analytics in 2 Hours!
Oracle Advanced Analytics Hands on Lab

= 7 ET

* Lessons—Novices * Take off!—Intermediate/Experts
1.0AA Quick Overview 1.Environment
2.Data Mining Concepts Briefly * Oracle 12c on the Oracle Database Cloud
3.Quick Oracle Data Miner GUI Demo * Will be using SQL Developer 4.2 EA

4.Take off! Do as many Tutorials as you 2.Do 3-5 Tutorials
canin the 2 hours HOL * Instructors will walk around helping

5.Ask questions! We're all here to help
and discuss use cases!
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Oracle’s Advanced Analytics
Fastest Way to Deliver Scalable Enterprise-wide Predictive Analytics

Key Feat u res Histograms & Stat llSthS Box & Scatter Plots Cluster Segments

= Parallel, scalable data mining algorithms
and R integration

= |n-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
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Google “Oracle Advanced Analytics

Oracle Technology Network

Database 12
Database In-hemory
Multtenant

Options

Applcation Development

Big Data Appiance

Data Warehousing & Big Data
Database Appliance
Database Cloud

Exadata Database Mathine
High Availabity
Manageabilty

Migrations:

Securiy

Unstructured Data.

Upgrades

Windows

Database Technology Index

ORACLE’
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Graph GUST_INSUR_LTV Filter Columns Predictive Models

Database > Options > Advanced Analytics > Overview

Welcome Charlie

Account Sign Out Help Country ~ Communities v |ama... ¥ | wantto... v Search

Q i — P — by o
Oracle Data { {

Mining
o m B A

R Script Target Customers

Products Solutions Downloads Store Support Training Partners About |OTN |

Overview | Downloads ” Documentation ” Community H Learn More
VISIT GRACLE
AT COLLABORATE 16

Cluster Segments New Customers

Scalable in-database predictive analytics

RIL 10-1a. 2016
MANDALAY BAY RESORT & CASING
LS VEGAS, NV

RECISTER NOW

Oracle Data Miner
Oracle Advanced
Analytics

Overview

Overview || Downloads || Documentation || Community || Leam hore |

Oratle Data Mining (ODM), a component of the Oracl
Database Option, provides powerful data minj orithms that enable d
analytsts to discover insights, make pi ns and leverage their Oracle
investment. With ODM, you ¢, and apply predictive models inside

Database to help you customer behavior, target your best custom
ofiles, identify cross-selling opportunties and defect ¢

fraud. e m
£ =3

Oracle R Advanced Analytics
for Hadoop

Oracle R Enterprise

Scalable enterprise-wide predictive analytics

Architecture Overview

Oracle Advanced Analytics 12c delivers parallelized in-database implementations of,

News Fact: Oracle R Enterprise 1.5 is now generally available!

12¢ Tutorials

models using SQL data mining functions and R. With the Oracle Advanc
Plug into the Cloud

option, Oracle extends the Oracle Database to an sclable analytical pi

New: Automated Trading Strategies using R

Oracle R Enterprise, a component of the Oracle Advanced Analytics Option, makes the apen
source R statistical programming language and environment ready for the enterprise and big data
Designed for problems involving large volumes of data, Cracle R Enterprise intearates R with
Oracle Database. R users can run R commands and scripts for stafistical and graphical analyses on
data stored in Oracle Database. R users can develop, refine, and deploy R scripts that leverage the
parallelism and scalability of Oracle Database to automate data analysis. Data analysts and data
scientists can run R packages and develop and operationalize R scripts for analytical applications
in one step—without having to leamn SQL. Cracle R Enterprise performs function pushdown for in-
database execution of base R and popular R package functions. Being integrated with Cracle
Database, Oracle R Enterprise can run any R package via embedded R while the database
manages he data served to the R engines.

Oracle Big Data SQL adds new big data sources and Oracle
for Hadoop provides algorithms that run on Hadoop

dvanced Analytics

Oracle Advanced Analytics, a combination of Oracle Data Mining and Oracle R
Enterprise. delivers predictive analytics, data mining. text mining, statistical analysis,
@interactive graphics inside the database. It
Bbase resulting in dramatic improvements in
, and savings. Data analysts, data

cation developers and DBAs can develop
ethodologies inside the database and gain

NEW ORAAH RELEASE 2.7.0° Introducing the fastest GLM and LM algorithms
on Spark with full summary, enhanced Deep Neural Networks and support for
Spark MLIib Gaussian Mixture Models.

The latest release of Oracle R Advanced Analytics for Hadoop (ORAAH), release 2.7.0, is ane of the
components of the Oracle Big Data Connectors software suite, an option to the Oracle Big Data
Appliance. Atits core, ORAAH provides an R interface for manipulating data stored in HDFS, using
both HIVE transparency capabilities and mapping HDFS as directinputinto Machine Leaming
algorithms that can run as Map Reduce jobs or inside an Apache Spark container.

Copyright © 2016, Oracle and/or its affiliates. All rights reserved. | 4



Oracle Data Mining/ Machine Learning/Predictive Analytlcs

Data Preparation & Adv. Analytical Process Runs In-Database

|
— — "
7 [ — ORACLE - % ®
. . JATA VISUALIZATION @G Y .
S i — e
Additional relevant data o i .’L
‘- » Historical or Current Data to g
and “engineered featuires “ ”
‘ be “scored” for oredictions '
= 1 = 1 tq\ , - = 1
S
s ™ s = 7w = o = 5 e
(| (| - v w o=
Historical data Assembled Pr,B,i L“ Make Predictions & Insights
historical data e Predictions
o — Mode
Ey———| .
. _ I - ' ’ Y )
Sensor data, Text, unstructured data, I | }
transactional data, spatial data, etc. P o] A g2
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Oracle Advanced Analytics 12.2 Prelim/Unofficial
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)
Wow! That’s Fast!

Attributes Importance 640 512 44s /72
K Means Clustering 640 268s /144
Expectation Maximization 159 588s /144
Naive Bayes Classification 320 23s /72
GLM Classification 640 363s /144
GLM Regression 640 93s /144
Support Vector Machine (IPM solver) 640 1411s /144
Support Vector Machine (SGD solver) 640 188s /72

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 categoriggl splvBnsavbish-transiatesqn: 2K mining-aitrikutes (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.

ORACLE’



Oracle’s Advanced Analytics and Machine Learning Platform
Multiple interfaces across platforms — SQL, R, GUI, Dashboards, Apps

Information Producers Information Consumers
U§ers\ R programmers Data & Business Analysts Business Analysts/Mgrs Domain End Users (HCM, CRM
: R Client SQLDEV/ OBIEE/DV Applications
— Oracle Data Miner ||
£ & 4 @ =
] ‘ /” i % Eﬁ: i w@gl orACLE M'{. :
=l ol —= it | =
5 ¢ 83 -
Platform
Hadoop Oracle Database Enterprise Edition
/?RA;?I'; . ‘:' Oracle Advanced Analytics - Database Option
g ar % € ’d “°  ""saql Data Mmmg, ML & Analytic Functions + R Integration
Istri i ute for Scalablg ibuted, Parallel in-DB ML Execution Oracle Database 12c
algorithms

18 [LAA

Oracle Cloud

ORACLE’
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Oracle Data Miner GUI

Easy to Use for “Citizen Data Scientist” e mm

* Easy to use to
define analytical

2 N | @) severue
- @ [ EV/AL6_12c_08_Cloud_Jonathan2 - e i Duta
t h d I 8 SRS -Leam Predeve o = % " . ~ -
rT] - £ CBERGER dopm23 Cloud nstarce Ce | 1 I_& P
e O O Og I e S & (@, Charbe Database 12c laptop dmuser, iy CUST_INSUR_LTV_APPLY1 Coue e oo PR
a E:‘;‘;W;“m P el L] Explore Data =3 HA a ~
View Star Schems Explore
L al SQuQuery  Update Table

that can be i
shared e *\‘ -5 =3

LIKELY_BUY_INSURANCE_CUSTMRS 1

* SQL Developer —— ,

» = ,
B LY r—r—— = =

.
PEB-RNA QA Broda (@ Crarte Database 12cleptop dmuser_dmuser . e
Xtension e
.= g -
— dbms_dava_mining.create, »_mode] (*CLAINSMODEL', *CLASSIFICATION®, of i
‘CLAINS®, 'POLICYNMBER', mull, 'CLAIMS SET'): | s
end:
’ : €
Y Ruke | Suropetes. | Tagetvams
BUY NSURANCE - Structure {5 select * rrom
x <l |8 (select 2OLICHTMEER, round(preb_frauds100,2) percent_fraud, | g =aw_Pmwos > 246 @ 8 -
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g Featre
Iy Expiore Data 1 .Iswmau x> Query Resuit * - ek Extr
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Learn Predictive Analytics in 2 Hours!
Oracle Advanced Analytics Hands on Lab

* We're using the Oracle Database Cloud!

Oracle Cloud*s:.®

o/ "Ny
[Ee] [ 0 1]

Oracle Advanced Analytics

ORACLE’



Learn Predictive Analytics in 2 Hours!
Oracle Advanced Analytics Hands on Lab

* We're using the Oracle Database Cloud!

[ Remote M@ﬂu
_| Remote Desktop

~>¢) Connection

Oracle Cloud*s:.®

o/ "Ny
[Ee] [ 0 1]

Oracle Advanced Analytics

Computer:

Username:  Mone specified

“You will be asked for credentials when you connect.

'f_:, Cptions I Connect I [ Help

ORACLE’
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Learn Predictive Analytics in 2 Hours!
Oracle Advanced Analytics Hands on Lab

éf Applications Places System \'\;‘3‘ ;

ORACLE’




&, biwa-12.0raclepts.nl - Remote Desktop Connecti E

‘g; Applications Places System

=]

|
Computer

Oracle SQL Developer : Start Page

Eile  Edit Miew HNavigate PBun Team Tools Window Help

_—
bEE@ 9@ Q-0 - @

Lelare .
oracle's Home Connections Data Miner |

+-VTY @
a Connections

B pEmos
@ OAA Oracle Data Miner Hands on Lab EIWA Su
B3 ore1
B3 ore2
a Oracle NoSQL Connections
~ Database Schema Service Connections

OAA Oracle Data
Mining Hands-on
Lab Reports

Iﬁ All Reports
T & Analytic View Reports
[ Data Dictionary Reports
= Data Modeler Reports
[E- OLAFP Reports
[Z- TimesTen Reports
[=- User Defined Reports

Firefox Web Broy

@ Start Page

S0L DEVELOPER

{‘) ORACLE

Cet Started

Overview Video
Featured Tutorials

What's New Optimizer Access Paths
Release MNotes SOL Tuning Advisor
Documentation

Working with Tuning Wilities

S50L Developer on OTN

All Online Tutorials

Show on Startup

Community

Featured Online Demonstrations

Database Copy

Reporting Features

Oracle Data Pump Feature

All Online Demonstrations

rits affiliates. A




SQL Developer

L
-
OAA Oracle Data
Mining Hands-on
Lab

Firefox Web Browser

File Edit View HNavigate

Bun Team Tools

Window Help

Goda 9@ 0-0-~ @

Oracle SQL Developer

Connections Data Miner | ® Start Page

+-AY P
a Connections ORACLE
&-E3 DEMOS SQL DEVELOPER

&-B ore2
a Oracle NoSQL Connections

o Database Schema Service Connections

Reports

ﬁ All Reports

[E- Analytic View Reports
[=- Data Dictionary Reports
[E- Data Modeler Reports
[E- OLAP Reports

(= TimesTen Repaorts

[ [Z User Defined Reports

=

New / Select Database Connection

DEMOS

A

OREL
ORE2

Connection ...

OAA Oracle ...

Connection ...
dmuserd@//l..

dmuser

rquser@f,"lo...
rgquser@/ fla...

Connection Name (&

er Hand

s on Lab BIWA Summ

Username dmuser

Password [XTITT]

Saye Password P Connection Color

Oracle

Connection Type |Ea5ic v| Role |defau|t e
Hostname |Iocalhost
Port 1521

() siD

| Service name |[DEMOS.

[] o5 Authentication [ | Kerberos AlNgntication  Advanced...

Status ;

Help

nstrations

eature

ptions

Check your connection! Service name

wirewensnts should be simply “DEMOS”
1. Change & Save Connection
2. Restart SQLDEV & ODMr

m
—




Learn Predictive Analytics in 2 Hours!
Oracle Advanced Analytics Hands on Lab (8.0 sol Deicioper

e Step 1—Install SQLDEV 4.1.3

» Step 2—Connect to Oracle o
Database Cloud

-3 BIw
-3 BIVA DMUSER - Learn Predictive Analtics in 2 Hours HOL us
— 1. Go to Oracle Data Miner & create a
NEW Connection e.g. HOL’N”

=-{31 Customers R US Inc.
— Select HOL’N” from drop down menu

- Connections  Data Miner

Select the connection you wish to use from the list, or create a new connection.

Connection: | (2} BIWA DMUSER - Learn Predictive Analtics in 2 Hours HOL using Orace Database Cloud | o /7
a BIV/A DMUSER. - Learn Predictive Analtics in 2 Hours HOL using Oracle Database Cloud
(&) BIWA16_12c_DB_Cloud_Jonathan2

— Optionally may need to upgrade
.. . (&) NEW_SSH_12C_DB_Cloud2 _ i
older Data Mining repository (may ) NEv_S5+_120_D5_loudz_p|Select s Connecion)

take 3 mins) e

. YO u a re d O n e ! :‘::ol:;?:il:orv has an older version that is not compatible with this application. Would you like to upgrade the

WARNING: All sessions with the ODMRUSER role will be disconnected.

Client Version: 12.2.0.20.78
Repository Version:12.1.0.2.3

Uparade to Repositary Version: 12,1.0.2.5

ORACLE’


http://www.oracle.com/technetwork/developer-tools/sql-developer/overview/index.html

Learn Predictive Analytics in 2 Hours!
Oracle Advanced Analytics Hands on Lab

e Step 1—Install SQLDEV 4.1.3

* Step 2—Connect to Oracle

Database Cloud

— Connect as SYS/Welcomet1
— Start to run task

— Running task (may take 3 mins)

ORACLE’

Username: |S"|'S

Your Oracle Database in the Cloud

Password: [ssssss|

i Connection Inﬁ::m_m g
|
|

The repository has an older version that is not compatible with this application. Would you like to upgrade the

! repository?
. S S S S
ey
Press Start to run the task
[ |
| start |
- (Close
S oo I
Running Task

Disconnecting ODMRUSER. Sessions

Copyright © 2016 Oracle and/or its affiliates. All rights reserved. |



http://www.oracle.com/technetwork/developer-tools/sql-developer/overview/index.html

Learn Predictive Analytics in 2 Hours!

Cloud Computing

Oracle Advanced Analytics Hands on Lab ORACLE
SQL Developer

* Step 1—Install SOLDEV 4.1.3 —

» Step 2—Connect to Oracle Database Cloud

* Step 3—Start HOL!

— dmuser/dmuser e S ==
s A r A
— Demo data for learnin . " : T .
g ¥ @

Expiore Duta INSUR_CUST_LTV_APRLY

— Follow 3-5 OBE Online Tutorials

o ;
Ttrg bes Ostormrst - Srcarn e | a ’_‘\*' ﬁ P> @
oty o

T_PREDICTIONS

. Anomaly Detection (CLAIMS) See Instructor for assistance

=) & &
1. Using Oracle Data Miner 4.1 mRAUINRS e . n
2. Star Schema Mining Using Oracle Data Miner 4.1 -
3. Text Mining with an EM Clustering Model Using Data Miner 4.1 e
4 LA
5

. Market Basket Analysis (SH.SALES) See Instructor for assistance |:2zzzr

ORACLE’
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http://www.oracle.com/technetwork/developer-tools/sql-developer/overview/index.html
https://apexapps.oracle.com/pls/apex/f?p=44785:24:10115141487963:::24:P24_CONTENT_ID,P24_PROD_SECTION_GRP_ID,P24_PREV_PAGE:8303,,24
https://apexapps.oracle.com/pls/apex/f?p=44785:24:114601505362793:::24:P24_CONTENT_ID,P24_PROD_SECTION_GRP_ID,P24_PREV_PAGE:11928,,24
https://apexapps.oracle.com/pls/apex/f?p=44785:24:114601505362793:::24:P24_CONTENT_ID,P24_PROD_SECTION_GRP_ID,P24_PREV_PAGE:11927,,24

OAA/Oracle Data Miner 4.2 HOL

We're Using the Oracle by Example Free Online Tutorials

* Google “Oracle Data Miner"—

—> Oracle Data Miner/
SQL Developer

* Scroll down to bottom of page & -y 4

launch tutorials

— https://apexapps.oracle.com/pls/apex/f?p=44785:24:::
NO::P24_CONTENT_ID,P24_PREV_PAGE:11925,2 Drag & Drop Workflow for Creating and Deploying in-

Demos and Training Database Analytical Methodologies

» 2-Day Oracle University Course

Oracle Data Miner GUI

»  Oracle Data Miner Workflow GUI Tutcrials
&

Oracle Data Miner on Big Data Lite WM Tutonal The Oracle Data Miner is an Cracle SOL Developer extension that enables data
analysts, business analysts and data scientists to work directly with data inside the
database using in-database data mining algorithms of Oracle Advanced Analytics
and it's Oracle Data Mining compenent SQL functions. Data analyst can use Oracle%
» | Sample Programs Data Miner's “drag and drop” workflow and component pallet to explore the data in

graphs, build and evaluate data mining models, apply the predictive models to new
ORACLE

»  OAAYouTube demos

data and then deploy the OAA/Oracle Data Mining's predictions and insights

Copyright © 2016 Oracle and/or its affiliates. All rights reserved. |



OAA/Oracle Data Miner 4.1 HOL

Uses Oracle by Example Free Online Tutorials

Content List (click links below to view content) /

° There are 6 Tutorials )E% Sefting Up Oracle Data Miner .15

AN This tutorial covers the process of setting up Oracle Data Miner for use within Cracle SQL Developer 4.1.

08-SEP-2015

— The first tutorial is already —

d o n e fo r yo u TN This tutorial covers the use of Oracle Data Miner 4.1 to perform data mining against Oracle Database 12c. In this lesson, you exan

(GUI). The Oracle Data Miner GUI is included as an extension of Oracle SQL Developer, version 4.1.

- Recom mend dOing 3-5 08-SEP-2015 Star Schema Mining Using Oracle Data Miner 4.1

30 mins
Tuto ri a | S TN This tutorial covers the use of Oracle Data Miner 4.1 to perform star schema mining activities against Oracle Database 12c Releas
1. USing Oracle Data Miner 4.1 08-SEP-2015 Text Mining with an EM Clustering Model Using Data Miner 4.15)
30 mins
.« . . TN In this lessen, you learn how to use the EM algorithm in a clustering model while leveraging text mining enhancements that are inc
2. Star Schema Mining Using Oracle Data
M gg'SFPQms Using Logistic Regression Models (GLM) to Predict Customer Aﬁinig@
mins
3, Text M|n|ng W|th an EM Clustering Model L S 6 & & This tuterial covers the use of Oracle Data Miner 4.1 to leverage enhancements to the Oracle implementation of Generalized Liner
Generation.
Using Data Miner 4.1
08-SEF-2015 Using the 501 Query Node With Oracle Data Miner 418

4. Anomaly Detection (CLAIMS) See Instructor — somns

for assistance *hhhk This tuterial covers the use of the new SQL Query Nede in an Oracle Data Miner 4.1 workflow.
5. Market BaSket AnalySiS (SH.SALES) See gng.EPQEIW Using Predictive Queries With Oracle Data Miner 118
. mins
Instructorfor assistance L 2 6 & &g This tutorial covers the use of Predictive Queries against mining data by Oracle Data Miner 4.1.
UE’S_EP’2E”5 Mining JSON Data Using Oracle Data Miner 4.1 8
30 mins

TS 6 o ® g This tutorial covers the use of the JSON Query Node in an Oracle Data Miner 4.1 workflow in order to mine this Big Data format.

ORACLE’
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https://apexapps.oracle.com/pls/apex/f?p=44785:24:114601505362793:::24:P24_CONTENT_ID,P24_PROD_SECTION_GRP_ID,P24_PREV_PAGE:11927,,24

Great book on Oracle Advanced Analytics

Available on Amazon or from Author

ORACLE’

* Predictive Analytics ' .

Using Oracle Data

Miner: Develop for

ODM in SQL & PL/SQL
Predictive Analytics Using

Oracle Data Miner
Develop & Use Data Mining Models in Oracle Data Miner,

SQL & PL/saQL

Oracle
Brendan Tierney e
Oracle ACE Diractor Press

ORACLE’
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OAA/Oracle Data Miner 4.1 HOL T e e i T 5
Setting Up Oracle Data Miner godag 9@ 0-0-

| Connections =
RT3

Setting Up Oracle Data Miner 4.1 Done )

| 8 lole A )| -~ New Connection...

Options % s Cloud Cor Import Connections...

Expand All Topics o Before You Begin
Hide All Media

D E i

o Create a Data Miner User Account

Disconnect Connections

Naw / Select Database Connection
o Create a SQL Developer Connection for the Data Miner U’

Connectf®n Name jadmin

o Install the Data Miner Repository Username [svs
Password Iooooo

Want to Learn More? []save Password  Pd  Connection Color
o 7

Oracle

Connection Type lBasic v| Role |SYSDBA w

Hostname |Iocalhost
Port [1521
(3) SID Iorcl

() Service name I

[] OS Authentication [| Kerberos Authentication  Advanced...

Save Clear Test Connect Cancel

ORACLE"
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OAA/Oracle Data Miner 4.1 HO L Eo—
Setting Up Oracle Data Miner el

User Name [dmuser J

New Password Iuoou J

Setting Up Oracle Data Miner 4.1 Confirm Password  [seeses |
g p On e [] Password Expired (user must change next login)

["] opera ystem User
count is Locked
[] Edition Enabled

Options

Expand All Topics o Before You Begin
Hide All Media

D E i

Default Tablespace  |USERS -|

o Create a Data Miner User Account Temporary Tablespace [TEMP =)

o Create a SQL Developer Connection for the Data Miner User

Connections

o Install the Data Miner Repository

(= JECLUM - New Connection...

8 Oracle NoSQ Import Connections...
2 Cloud Conng Export Connections...

o Want to Learn More?

Disconnect Connections
Install Data Miner Repository )

Running Task

——y

Installing Schema

ORACLE’
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Introducing the Data Miner Interface

Oracle SQL Developer : dmuser/ABC Insurance/Buy Insurance

File Edit View Navigate Run Diagram Versioning Tools Help
BoEaag 9@ XER O-0 - ¢

g‘lc_onnections x .aData I\-.iiner.’.(. __E_] D@ ¥ i E] ﬁComponent Palette * E_]_

| &R || & K00 = E B> | |[workflow Editor |

& Connections | &

| Ea dmuser |
=]

AEBC Insurance
u-t: Buy Insurance

T

Data '
Transforms |
Text

Models

Evaluate and Apply
Linking Modes

= 7 | (i | |

E@Worlcrlowjobs x [Z]]
[a dmuser l
Woarkflow Project Status i

<

Messages - Log * {-Z] Buy Insurance - Property Inspector %

Buy Insurance - Structure * | _ S | @ |f l:“ Fird
=+

Comment:

ORACLE’
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Examining Oracle Data Miner Nodes

Data Transforms Text

ﬁCom ponent Palette X & ﬁCom ponent Palette * =] ﬁCom ponent Palette x
[Workﬂow Editor "I |'u'|.l'orkflowEdimr VI [WorkﬂowEditor

" Data L Data [+ Data

| Create Table or View “ Transforms L _Transforms

| (&, Data Source & Aooregate T Text

|_% Explore Data Eﬂ" Filter Columns L@ Apply Text
|G Update Table B Filter Columns Details [ Build Text

E" Filter Rows Lv{}] Text Reference

%Join

% Sample

B Transform

b Transforms

f b Text I+ Text

b Models I Models I Models
- Evaluate and Apply I BEvaluate and Apply I Evaluate and Apply
-_ I Linking Modes I+ Linking Modes i I Linking Nodes

ORACLE"
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Examining Oracle Data Miner Nodes

Models

ﬁCom ponent Palette %

|Workﬂow Editor

[+ Data
b Transforms
[~ Text

Evaluate and Apply

Linking

“ Models

= Anomaly Detection
%Association

@ Classification

@ Clustering

Dl% Feature Extraction
G2 Model

£ Model Details

E@ Regression

EComponem Palette

x

|Workﬂow Editor

[+ Data

I Transforms
[ Text

[+ Models

= Evaluate and Apply
G Apply

@ Test

ﬁcgm ponent Palette

|Workﬂow Editor

[+ Data

I Transforms
[+ Text

[+ Models

[ Evaluate anc Apply

" Linking Modes

& Link

| b Evaluate and Apply
| b Linking Modes
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Previewing a Data Miner Workflow

aqm - @b

@ ¥

INSUR_CUST LTV_APPLY

-
—®— % &

IMSLIR_ CLIST LTV _SAMPLE Apply Moded DT_PREDICTIONS

ORACLE’
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Rapidly Build, Evaluate & Deploy Analytical Methodologles

Leveraging a Variety of Data Sources and Types

SQL Joins and arbitrary SQL ~ Transactional
transforms & queries — power of SQL %l POS data

POS Sales data

Modeling
Approaches

]

Filter Columns Muttiple Predictive m¢dels

Inline predictive %\ R Consider:
mOdeI to augngenfa hics and comments Customegment data @l . Demographlcs Generates SQL scripts
inputdata * Past purchases

and workflow API for
* Recent purchases deployment

('\) . Unstructured data * Comments & tweets —_—
Advanced Analytics also mined by

Clust Build

algorithms
ORACLE
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Previewing a 4.2 Feature
Workflow Scheduler

INSUR_CUST_LTV_SAMPLE

ORACLE

* Logging Page - SRS

Copyright © 2016 Oracle and/or its affiliates. All rights reserved.

+-ArS
-6 den0jf-im “
G misis
- @ whidsy
(Orade NoSQL Connections
| Cloud Connections:
=l Transforms.
< aTet
: € 5] » | =iModels
Class Buid - Properties =1 =] ) -3 @
. Find Anomaly Associaton  Classification
Ll @ Detecton
Models <
Buid Mode Settngs & XYoo @4 Q- tome m a8 & @
- Partton  nName Output Buid Test Algorithm Comment. Qatehg Fosl Rt
Worktow by = fitent: CLAS_SWM_1_1 £3 1/15/16 7:15 AM Y15/16 7:15AM Support Vector Machine Extracton
B o CLAS D11 @ B 1/15/16 7:15AM B 1/15/16 7:15AM Decsion Tree g g "
Stats CLAS_NB_1_t b B 1/15/16 7:15AM B 1/15/16 7:15AM Nawve Bayes Model ModelDetals  Regression
eference U
Reports =] =1 | Logging Page - Log 2 a
|29 At Reports a
- (2 Analytic View Reports 3
# (@ Data Dictionary Reports Level  Sequence e 2
" 3% 1155 ‘0.dmt,dataminer.runne.... Runltem: unable to read repository config table. |
- e 5 275 1573 Runitem: table.
- e o @ um 1513 : y conflg e,
U Twesien Gpocs @ un 1822 g tabe.
@ (@ User Defined Reports g unn 1002  confg table.
2371 1170 tabe,  ~




B o workfiow. >

a
Q- ] @18 >~

INSUR_CUST_LTV_SAMPLE

Performance Options On (Selected)

StertDate:  [Jan 15,2016 15:58 &
B L 3 [l oy ) [
Sun Mon Tue Wed Thu Fri Sat
End Repeat: 272 29 30 31 1 2
3 4 5 6 7 a 9 U
Existing Schedule 10 11 12 13 14 fE] 16
Cuse 17 18 19 20 21 22 23
(Seecta schedie> | 22w
-
4 [£ Help. Advanced... oK Cancel z] »
workflow - Properties @ *| =
s/ Q Find @
Comment:
Workflow Jobs x| =
[ den0ojif-im -
Workflow | Project  Status
No entries. Right dick for Preferences
= «| [l | Logging Page - Log =] x| &l
Q
° 2376 1155 0.dmt.dataminer.runne... Runltem: unable to read repository config table.
@ 275 1373 0.dmt.dataminer.runne... Runltem: unable to read repository config table.
° 2374 1513 o.dmt.dataminer.runne... Runltem: unable to read repository config table.
° 2373 1622 0.dmt.dataminer.runne... RunItem: unable to read repository config table.
(@ User Defined Reports @ xn 1092 o.dmt.dataminer.runne. .. Runltem: unable to read repository config table.
(5 T 751 1170 o.dmt.dataminer.runne... RunItem: unable to read repositorv confia table.
Messages | Statements * | LoggingPage | ‘€ O ’

S lalolaleliElolbla

Qs o
[workfiow Editor ~|
~-iData
=] & s
Create Table Data Source Explore Data
or View
& @ @
Graph SQL Query Update Table
| Transforms
+lText
= Models
e % @
Anomaly Association Classification
Detection
& L) e
Clustering Explicit Feature
Feature Extraction
Extraction
N2 9 ]
Model Model Details Regression
| Model Operations
4] Linking Nodes




; i © | of2 workfiow - =]
G Class Buiid Q% - @~ 1B P~ Performance Options On (Selected) || Q| o
(B INSUR_CUST_LTY_SAMPLE .
&0 Liks [workfiow Editor ~|
-iData
=] & [
Create Table Data Source Explore Data
“ M or View
Graph SQL Query Update Table
INSUR_CUST_LTV_SAMPLE Class Build
‘ StartDate:  [Jan 15,2016 15:58 | a
| Repeat: 1 bay -
[None
End Repeat: lEvery Day
- v
[] Use Existing {Custom...
(Sactasdedics 97 #[X
I Transforms
~ || 4 Text
< € Help oK Cancel ) » | -iModels
workflow - Properties Q | B m s 6
o/ Qrnd O
Detection
Comment: & 3 [}
Clustering Explicit Feature
x| Feature Extraction
Workflow Jobs =) Extraction
den00jif—m >
& A ‘ @ 8 &
Workflow Project | Status Model Model Details Regression
No entries. Right dlick for Preferences.
= ~| [l | Logging Page - Log = | =
Q
Level Sequence Elapsed Source . Message . - - él
2376 1155 ©0.dmt.dataminer.runne... Runltem: unable to read repository config table.
° 2375 1373 ©0.dmt.dataminer.runne... Runltem: unable to read repository config table.
° 2374 1513 ©0.dmt.dataminer.runne... Runltem: unable to read repository config table.
@ 273 1622 ©0.dmt.dataminer.runne... RunItem: unable to read repository config table. ] Predictive Queries
° 2372 1092 ©0.dmt.dataminer.runne... Runltem: unable to read repository config table. _+] Model Operations
@ 2371 1170 o.dmt.dataminer.runne... Runitem: unable to read repositorv confia table. | 4 Linking Nodes
Messages | Statements » | LoggingPage | ‘€ D 2F "




G Class Buiid Q% - @~ B P~-B~ Performance Options On (Selected) || Q| o
a INSUR_CUST_LTY_SAMPLE
&0 Liks [workfiow Editor ~|
| Data
=] & [
Create Table Data Source Explore Data
- or View
Grap SQLQuery  Update Table
INSUR_CUST_LTV_SAMPLE Class Build i
(==
EB Schedule Workflow
‘ |
[
- StartDate:  [Jan 15,2016 1558 [+] [ a e | e =
= Ereywesk  ~] W e
T — L === =)
e s o
Medium Low
[ Use Existing Schedule [¥] Max Failures
e 37 —
i
4 € Help Advanced... ok Cancel l‘ Schedule Limit
workflow - Properties | Days s
o =)
s/ Q Find [ of§ i C
Comment: 3 [}
Explicit Feature
Workflow Jobs | = - Feature
= Help ok | Cancel
- 4] 8 [
 Status Model Model Details Regression
No entries. Righ for Preferences
= ~| [l | Logging Page - Log = | =
Q
Level Sequence Elapsed ‘Source |Message 6
2376 1155 ©0.dmt.dataminer.runne... RunItem: unable to read repasitory config table,
° 2375 1373 0.dmt.dataminer.runne... RunItem: unable to read repository config table.
° 2374 1513 ©0.dmt.dataminer.runne... Runltem: unable to read repository config table.
@ 273 1622 ©0.dmt.dataminer.runne... RunItem: unable to read repository config table. +] Predictive Queries
° 2372 1092 ©0.dmt.dataminer.runne... Runltem: unable to read repository config table. _+] Model Operations
@ 2371 1170 o.dmt.dataminer.runne... Runitem: unable to read repositorv confia table. | 4 Linking Nodes
Messages | Statements * | Logging Page * | " -




Workflow Jobs

 Status

No entries. Right click for Preferences,

(3 x .c"mm‘ x =]
|_Q[wx -] @~ 18 >~ Performance Options On (Selected) | Qe )
[workfiow Editor ~|
-iData
=] & [
Create Table Data Source Explore Data
- or View
Graph SQL Query Update Table
INSUR_CUST_LTV_SAMPLE Class Build
? Schedule Workflow
StartDate:  [Jan 15,2016 15:58 | a
Repeat: '
eves:
-
Use Existing Schedule
o S
[<select a Schedue> ~| [Z] :%‘ &}
o [Jsun [#IMon| [JTue [Wed [JThur [JFri []Sat
— (o] o i
€ oK Cancel =] » | I Models
workflow - Properties & | B m b3 &
o/ Qrnd O
Detection
& L) 3
Clustering Explicit Feature
Feature Extraction
Extraction
<@ 8 [
Model Model Details Regression
= ~| [l | Logging Page - Log = | =
Q
Level Semenc! Elapsed ‘Source |Message é
2376 1155 ©0.dmt.dataminer.runne... RunItem: unable to read repasitory config table,
° 2375 1373 ©0.dmt.dataminer.runne... Runltem: unable to read repository config table.
° 2374 1513 ©0.dmt.dataminer.runne... Runltem: unable to read repository config table.
@ 273 1622 ©0.dmt.dataminer.runne... RunItem: unable to read repository config table. ] Predictive Queries
° 2372 1092 ©0.dmt.dataminer.runne... Runltem: unable to read repository config table. _+] Model Operations
@ 2371 1170 o.dmt.dataminer.runne... Runitem: unable to read repositorv confia table. | 4 Linking Nodes
Messages | Statements * | LoggingPage »| ‘€ D > =




Previewing a 4.2 Feature
Workflow Scheduler—Email Notifications

£ Inbox | = (ina vpd... X | Re:DVtes... X | = ReDVtss. x | - Forreview. X | - Fintrovg.. X . Re:enabli.. X REODM... x | - ReRTIE. x | . ReRTIB. X | . WFTeth. x| @ WrTesN. x | [3] [

2 GetMessages 4 Wite ~ & AddressBook | ®Tag v @ Quick Filter =

Fror dataminer@oracle.com | 4 Reply = Forward {5 Archive @ Junk @ Delete  More ~
“utject WE TestNodeExceptionWorkflow Notification JOB_SUCCEEDED 11/24/20151:07 PM
| Ec——

/*** ADDITIONAL INFO ***/

Connection Name: wfriday
User name: DMUSER
Project name: Projectl

workflow name: TestNodeExceptionkorkflow

Workflow Result: JOB_SUCCEEDED

Rotification Date: 2a-NOV-15 01.67.15.184721 PH AMERICA/NEW_YORK

Error code: @ (in case of error, please go to the event log for more details)

EEr I ~ |

5 e AraE)

v | Highlight A Match Case  Phrase not found x
[33] Today Pane A [&

@l =]=s]al=]

ORACLE’
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The Data Mining Sample Programs

* The Data Mining Sample Programs 12c Documentation

— You can learn a great deal about the Oracle Data Mining API from the data mining
sample programs. The programs illustrate typical approaches to data preparation,
algorithm selection, algorithm tuning, testing, and scoring.

— The programs are easy to use. They include extensive inline comments to help you
understand the code. They delete all temporary objects on exit; you can run the
programs repeatedly without setup or cleanup.

— The data mining sample programs are installed with Oracle Database Examples in the
demo directory under Oracle Home. The demo directory contains sample programs
that illustrate many features of Oracle Database. You can locate the data mining files
by doing a directory listing of dm*.sql.

ORACLE’
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| dmglcdem.sql
| dmglrdern.sql
| dmocdemo.sgl
| dmaidemo.sql
|| dmardemo.sgl
|| dmdtdemo.sqgl
|| dmdtedlddemo.sqgl
|| dmkmdemao.sgl
|| dmnbdemao.sql
|| dmnmdemo.sgl
| dmsh.sgl

|| dmstardemo.sgl
|| dmsvecdern.sgl
| dmsvodem.sqgl
| dmsvrdem.sqgl
| dmtenmf.sgl
| dmbdsvim.sgl

|| dmshgrants.sqg|

| ul}mhpdemo.sql



https://docs.oracle.com/database/121/DMPRG/to_dmprg714_d235.htm

The Data Mining Sample Programs

Attribute Importance Sample Code

FEO-BER @8 A8 & @5l f2 | 5.09600019 seconds

Worksheet Query Builder
——————————————————————————————————————————————————————————————————————— . 4
Bl script output %
I 3 é = E Er Task completed in 5.096 seconds
___________________ ATTRIBUTE_NAME EXPLANATORY VALUE RANEK
-— Cleanup old output tabkle for repeat runs
BEGIN EXECUTE IMMEDIATE 'DROP TABLE ai explain ocutput'; HOUSEHOLD SIZE .185 1
EXCEPTION WHEN OTHERS THEN WULL; END; CUST HARIEAL STATUS L1594 2
! ¥RS_RESIDENCE .115 3
EDUCATION .108 4
E— LGE .104 5
-- Run the EXFLAIN routine to get ribute impo OCCUBATION .09z [
= BEGIN ¥_BOX_GRMES .077 7
DBEMS_FREDICTIVE_ANALYTICS.EXPLATN HOME THELTER PACERGE L0649 -]
data_table name => 'mining data build v', CUSI_GENDE'.R - .043 g
explain_column name => 'affinity card’, BOOKI_{E'.EPING APPLICATION .024 10
result_table_name => 'ai_explain_output'); BUI.K_PMK_DESIGE‘.IIES _oan 11
END; COUNTRY_NRME .000 11
! CUST_ID .000 11
CUST_INCOME LEVEL -000 11
FLAT_ PANEL MONITOR .000 11
05_DOC_SET_KRNJI .000 11
FRINIER_SUFPLIES .000 11
17 rows selected

ORACLE’
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Learn Predictive Analytics in 2 Hours!
Oracle Advanced Analytics Hands on Lab

*READY, SET, GO!!!!

* Recommend doing 3-5 Tutorials
1.Using Oracle Data Miner 4.1
2.Star Schema Mining Using Oracle Data Miner 4.1
3.Text Mining with an EM Clustering Model Using Data Miner 4.1
4.Anomaly Detection (CLAIMS) See Instructor for assistance
5.Market Basket Analysis (SH.SALES) See Instructor for assistance

ORACLE’
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https://apexapps.oracle.com/pls/apex/f?p=44785:24:10115141487963:::24:P24_CONTENT_ID,P24_PROD_SECTION_GRP_ID,P24_PREV_PAGE:8303,,24
https://apexapps.oracle.com/pls/apex/f?p=44785:24:114601505362793:::24:P24_CONTENT_ID,P24_PROD_SECTION_GRP_ID,P24_PREV_PAGE:11928,,24
https://apexapps.oracle.com/pls/apex/f?p=44785:24:114601505362793:::24:P24_CONTENT_ID,P24_PROD_SECTION_GRP_ID,P24_PREV_PAGE:11927,,24
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What is Machine Learning, Data Mining & Predictive
Analytics?
Automatically sifting through large amounts of data to

create models that find previously hidden patterns,
discover valuable new insights and make predictions

*|dentify most important factor / “iga
*Predict customer behavior

*Predict or estimate a value

*Find profiles of targeted people or items

*Segment a population
*Find fraudulent or “rare events”

*Determine co-occurring items in a “baskets”

ORACLE’
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Predictive Analytics & Data Mining ‘moe®

Typical Use Cases . -

* Targeting the right customer with the right offer
* How is a customer likely to respond to an offer?
* Finding the most profitable growth opportunities
* Finding and preventing customer churn

* Maximizing cross-business impact

* Security and suspicious activity detection

* Understanding sentiments in customer conversations

* Reducing medical errors & improving quality of health

D& X}

* Understanding influencers in social networks

ORACLE’

Gae

<
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L
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Data Mining Provides L A4 asaaaa
: _ o OA 7 AAAAAA
Better Information, Valuable Insights and Predictions AOAAO'A:—>
‘k Lease Churners vs. Loyal Customers f I| s Oa*s 0000

I Segment #3

f |$F1(7:l5J|§:|'7_Il§I/IE?V> 7 AND INCOME <
D D D 1S
j 'Ik ght & Prediction

Prediction = Lease Churner,
Confidence = 83%

Support =6/39
Le _ ®
Customer Months

g Techniques: For Marketing, Sales, and Customer Relationship Management by Michael J. A. Berry, Gordon S. Linoff
Copyright © 2014 Oracle and/or its affiliates. All rights reserved. |

Income

Segment #1
IF CUST_MO > 14 AND INCOME <
S90K, THEN Prediction = Lease
Churner

Confidence = 100%

Support = 8/39

ORACLE



Oracle Advanced Analytics DB Option

In-Database Machine Learning Algorithms*—SQL & fi§j & GUI Access

A AR
Clustering %Zjég%
2° oo,

e oAt
Classification , 4%
A A

* Hierarchical k-Means
* Logistic Regression (GLM) * Orthogonal Partitioning Clustering
* Naive Bayes * Expectation-Maximization

* Support Vector Machine (SVM) . -~ 7
e Random Forest Attribute Importancesggt §g,..]

* Decision Tree

A5

* Minimum Description Length®
* Unsupervised pair-wise KL div.

“TE‘"

. A S A
Regression o M ‘w24
oL~
* Multiple Regression (GLM)
* Support Vector Machine (SVM)
* Stepwise Linear Regression
* Linear Model
* Generalized Linear Model

* Multi-Layer Neural Networks
Anomaly Detection “- -: &

* 1-Class Support Vector Machine

y\n

Ll

Market Basket Analysis &

Ooy  C%i

A

* Apriori — Association Rules

Text Mining ﬁ

* All OAA/ODM SQL ML support
* Explicit Semantic Analysis

(\) Advanced Analytics

Predictive Queries ki

* Clustering

* Regression

* Anomaly Detection
* Feature Extraction

Feature Extraction & Creation

* Nonnegative Matrix Factorization
* Principal Component Analysis
* Singular Value Decomposition

Time Series

*Single & Double Exp. Smoothing

Open Source R Algorithms

* Ability to run any R package
(9,000+)via Embedded R mode

R n
ORACLE

+ Ability to Mine Unstructured, Structured & Transactional data

+ Partitioned Models

ORACLE’
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Oracle University’s Learn Predictive Analytics
Using Oracle Data Mining Course Agenda

Day 1 Day 2
1. Introduction 7. Using Clustering Models
2. Predictive Analytics and | 8. Performing Market
Data Mining Concepts Basket Analysis
3. The Data Mining Process | 9. Performing Anomaly
4. Introducing Oracle Data Detection
Miner 4.1 10. Performing Star
5. Using Classification Schema Mining
Models 11.Using Predictive Queries

6. Using Regression Models| 12. Deploying Data Mining

Results




The Data Mining Process

@74 Data

S selection

Preparation Preprocessing :
I:II:> Model |:> Deploying
7 ~N 7 — N building results
+ Define variable » Normalization
pool « Binning

|

|

« Perform ETL » Qutlier Detection !
* Missing Value Cleanup !

- Transformations |
« Derived Attributes |

. J |

Copyright © 2016 Oracle and/or its affiliates. All rights reserved. |



Data Mining Attributes

Data mining attributes can be:
+ Categorical

* Numerical

+ Text

e Target

» Active or Inactive

OCCUPATION AGE
Prof. 40
Sales 47
Machine 132
B3
Crafts |40
Categorical Numerical

ORACLE’

CLASS

EDUCATION

1
0
0
0

0

i

Bach,

5th-Bth

HS-grad

Bach,

HS-grad

Target

Copyright © 2016 Oracle and/or its affiliates. All rights reserved.

Active



Building and Evaluating Models

8¢ Data
.

4

Preparation

4 A

= Define variable pool
= Perform ETL

Preprocessing

8

Normalization

+ Binning

» Qutlier Detection
» Missing Value Cleanup
* Transformations

+ Derived Attributes

. /

ORACLE’

-

N

J

-
Model |

Building ﬂ::;. Deploying

\ | Results
- Build '
- Test I (.

« Evaluate '
* Apply '
[
I
\_ J i
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Model Building Tasks

#s &

Explore Data New Data

8 al.%

Historical Data Build Models Apply Model

- Q @

ORACLE’
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Model Train & Test: Supervised Learning

Historical Data Apply Model

2 ;@; %

& Train and test models. .

ORACLE’
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Model Evaluation: Supervised Learning

{High Valus Customers * Pa-w Buitd |

Performnce Matrix |ROC LN | Profn

Measure: [As Measures - Sort 8y: Name -l |

Predictive Confidence (%)
100
80
60 |-
40
20

0

Value

CLAS_SYM_L 9 CLAS_GLM_1_9
CLAS NB_1.9 CLAS DT.1.9

Overall Accuracy (%)

100
80
g 60
> 40 -
20
oL — L — J
CLAS_SVM_1 9 CLAS CLM_1. 9

CLASNB.1.9 CLAS.DT.1.9

Average Accuracy (%)
100

Value

CLAS_SVM_1 2 CLAS_C
CLAS_NE_1.9

| ‘
| CLAs Ne_1 S £5.0476 70,1613

[ cLas_clM 1 9 £9.1363 76.4113
W cLAs. DT 626184 £1.8548

<

Predictive Confidence S Overall Accuracy X

Algorithm

Average Accuracy ¥

77.5238 Naive Bayes
79.5681 Cenerakized L
813092 o«-salbn Tree

Performance | Performance Matrix [ROC |Lift | Profit

Display: [Cumulative Positive Cases - Tergetvaue: [ves -
10
038
@
]
&
5 08
o
04
3
02
00
0 20 0 60 80 100
Quantile
M Threshold M Random M ideal
0 10 pi ) 0 50 60 7 a0 a0 100
av
Models kid

Model Lift Cumulative | Gain Cumulative % Records Cumulative % Target Density Cumulative Algorithm Creation Date

Massem 13 2.5436 51.4251 20.2093 0.6861 Generalized Linear Model  1/21/16 10:34 AM

M CLAS_GLM_5_15_DEFAUZ  2.5146 50.8187 20.2093 0.678 Generalized Linear Model  1/21/16 10:34AM

[Mcasme_13 24726 43.9697 20.2093 0.6667 Naive Bayes 1/21/16 10:34 AM

I cLas SvM_L 3 24036 50,3042 20,2003 06723 Suppart Vector Machine  1/21/16 10:34 AM

CLAS_SVM_5_15_GAUSS2  1.9985 40.3881 20.2093 0.5388 Support Vector Machine 1/21/16 10:34 AM
Icjogas

ORACLE’
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Applying the Selected Model(s)

Historical Data

ORACLE’

Explore Data New Data

Build Models

8@l i%L

1 Apply Model
Results*

(* Output settings may be
specified by the user.)

Copyright © 2016 Oracle and/or its affiliates. All rights reserved. |
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Data Miner = af] AUy INSLRANCE. WORKFLOW

+ @ ] ] - @-1&3pr-~ Parallel Query Off )
&, connections &
&) dmuser
[-{03] ACME Mfg Paint Project
BERGERSR US m @ s
i-of3 Fun with Gov Create Table  DataSource  Explore Data
G-ofg Predictive Analytics WF g
Chicago Crime B 1
{3 Customers R Us Project Graph SQLQuery  Update Table
Gi-el A+ Students OAA analytics
- o3 Big Data Analytcs w JSON
=i Big Data Analytics %
- oy BUY_INSURANCE WORKFLOW
(-l CARS_DATA_MINING
- ﬁ chumers01 work flow CUSTINSUR_LTVI = Transfarms
- ol Claims Fraud Clustering +5VM2 ¢ [ Br B
- .l: Customer Ana\yh.m ind RFM o Aggregate Filter Filter
2 ‘l: Employees_atrition Columns Columns
8] Insurance Customer Analytics Details
G- 8f3 Manufacturing Painting Ops. & 8 B
g" ﬁ !;ﬂ:ltzaiﬁ;;nmiii’“ ALYTICS 3601 Filter Rows Join JSON Query
Fl-ef2 Predictive Oueries 4 @ =B
1€ 2! Sample Transform
Thumbnail x| [=l
o A Text
= Models
2 k- a
B w—no Anomaly Assodiation Classification
/m P Detection
AR & 8 @
- o Clustering Feature Model
a 5 Extraction
BUY_INSURANCE_WORKFLOW -~ ) %3
Y Model Details Regression
& Clustering Segmentation -
{e Explore/Profie Data
~¢7 Prediction Queries by Region
7 Prediction Query
- Filter Cols_Attrib Importance
< Predictive Models for Student ' pata
&g} Class Buid Cache | SowrceTable:  [DMUSER.CUST_INSUR LTV |
Predictive models ind TEXT
g Filter Columns Details Detale | |Data W2 R | ene
{59 scatter Box plots etc. o Name Alias Data Type |
-5 Graph AGE NUMBER £
~1{ Anomaly Detection Query BANK_FUNDS NUMBER 0
£ cusT_msUR LTV BUY_INSURANCE VARCHARZ | Predictive Queries
B CUST_INSUR LTV sepLY CAR_OWNERSHIP NUMBER +I Evaluate and Apply
% MINING_DATA_TEXT_SULLD_V 4 e — r— 2 Linking Nodes
[l eee— | »
dmuserCustomers R Us Project/BUY_INSURANCE _WORKFLOW
()
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Data Miner - = ":EII’_MMI[E_WDHHOW"

+ i@ B8 w% ~ @-E2 B~ Parallel Query Off )
&, connections =
[ dmuser
[-{03] ACME Mfg Paint Project
BERGERSR US m @ s
o], Fun with Gov Create Table DataSource  Explore Data
G-ofg Predictive Analytics WF o View
Chicago Crime B 1
-3 Customers R Us Project Graph SQLQuery  Update Table

- o] A+ Students OAA analytics
- o3 Big Data Analytcs w JSON

=i Big Data Analytics
- ol BUY_INSURANCE_ WORKFLOW
G-al CARS_DATA_MINING
013 Churners01 work flow Connect
- ol Claims Fraud Clustering +5VM2 ¢
8] Customer Analytics ind RFM CUST_INg  Bun o
- ol Employees_attrition Force Run »
#-2lg Insurance Customer Analytics -
- of2 Manufacturing Painting Ops Edit
el Market Basket Analysis
G- 2{3 OOW14_CUSTOMER_ANALYTICS_360_1 Generate Apply Cha
Fl-ef2 Predictive Oueries 4
1@ ' B Show Event Leg
Thumbnail %5 o= Validate Parents T
= Derloy ’ @ &r &
SaveSQL 4 Agaregate Filter Filter
Columns Columns
3 cut ok Detals
w—0o Copy ot & B 2
?1*3 5 Ctrl-v
;‘g ?‘g . B ! Filter Rows Jaoin JS0ON Query
Extended Paste... Ctrl+Shift-w
Text
Select All cora i =
BUY_INSURANCE_WORKFLOW - ... ~ Parallel Query ...
= Copy Image to @ g @
& Clustering Segmentation £ Anomaly Association Classification
1 Explore/profie Datz 1 ¢ | Sevelmegehs. Y Detection
S . -
&7 Prediction Queries by Regon B CUST_INSUR LTV - Properties Go to Properties 8 3 @
¢ Prediction Query Clustering Feature Model
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Node: 4
Node: 5 And CHECKING_AMCUNT <= 282
Node: 17 and CREDIT BRLANCE <= 2445
~Mode: & -
Node: 13 And MONEY MONTLY OVERDRAWN > 54.005
~Mode: 19
Node: 7 And T_RMOUNT_AUTOM PAYMENTS <= 14993
~Mode: 8 Then ¥Yes
~Mode: 20
~Mode: 21 ‘Confldence 0.882491186839013
~Hode: 9 Support 0.09223832365055279
Node: 22
~Node: 23
-“ A0 -
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Data Miner - =]

(3] ACME Mfg Paint Project
BERGERS R US

G813 Fun with Gov

G-ofg Predictive Analytics WF

{5 Chicago Crime

=[] Customers R Us Project

o] A+ Students OAA analytics
of] Big Data Analytcs w JSON

- ol BUY_INSURANCE_WORKFLOW

#-a{3 CARS_DATA_MINING

813 Churners01 work flow

@ of] Claims Fraud Clustering +SVM2

8] Customer Analytics ind RFM

- ol Employees_attrition

#-2lg Insurance Customer Analytics

G- 8f3 Manufacturing Painting Ops. |

1€
Thumbnai

BUY_INSURANCE_WORKFLOW - ... = m

& Clustering Segmentation =
{e Explore/Profie Data

-1y Explore Data

@ Prediction Queries by Region
~&7 Prediction Query

E Filter Cols_Atirib Importance
- Filter Columns

< Predictive Models for Student
¢ Class Buld

@ Predictive models ind TEXT
-3 Class Buid 1

B Filter Columns Details

{5 scatter Box plots etc.

(54 Graph

59 Graph 1

-~ Anomaly Detection Query

{3y cusT_msUR_LTV
-3y CUST_INSUR_LTV_APFLY

{34 MINING_DATA_TEXT_BULLD_V

A fieT masio T
1 ) 3

fQ

af3 BUY_INSURANCE_WORKFLOW

- @-3P-

dmuser/Customers R Us Project/BUY_INSURANCE_WORKFLOW

s

Explore Data

7h1

8

cus‘r_leun_Lw1\

&

CUST_INSUR_LTV_APPLY1

[l

Parallel Query OFF

Br

Filter Columns GClass Build 1

Connect

="

Bun

Eorce Run

Edit...

Generate Apply Chain

Show Event Log
Validate Parents

Deploy
Save SQL

& cut

Copy

B paste
Extended Paste...
Select All

SIRS——

Output Apply Columns
Column
CLAS_NB_4_2 PROB_Yes
CLAS_NB_4_2_PDET

Function
Prediction Probability
Prediction Details

Parameter(s)
Prediction: Yes
Prediction: Yes, Sort: Absolute, Length: 5

Parallel Query ...

Savelmage As...
Go to Properties

Copy Image to Clipbeard

Mavigate

L3

Model
CLAS NB_4.2
CLAS_NB_4_2

g ﬂ % / x Q- Column
Nede -
Class Build 1
Class Build 1

Create Table Data Source Explore Data
or View
Graph SQL Query Update Table
= Transforms.
Aggregate Filter Filter
Calumns Columns
 Text
= Models
Anomaly Assodiation Classification
Detection
Clustering Feature Model
Extraction
+| Predictive Queries
=l Evaluate and Apply
Apply Test
) Linkil

Copyright © 2014 Oracle and/or its affiliates. All rights reserved. |
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Data Miner ~ = B apply Components

Apply - Structure

ﬁ Columns |SQL
“| @ e acteinais v |1 Sort. | Paralll Query OfF . | Biterercer iUrers Clause
CLAS_NB_4_2_PROB_Yes (CLAS_NB_3_2_PDET cusT_ID LAsT N_MORTGAGES |SALARY

1 0.9998204466629028 <Details algorithm="Maive Bayes” das... CU3387 LOUISE 1 63,966 I

2 0.9998904466629028 <Details algorithy laive Bayes” das... CU3432 CLEQTILDE 1 96,573

3 0.9928646974563559 SUDIE 169,15

B Commrs s Prosect 40.9993481859697571  <Details algoritm="Nzive Bayes” dias... CU2126 DWANA 1855t

‘E A+ Students OAA analytics 5 0.9998325705528259 <Details algorithm="Maive Bayes” das... CU12392 FLOSSIE 1 93,595

6 0.999816358089447 <Details algorithm="Maive Bayes” das... CU13307 JuLIo 1 70,535

® ol BUY_INSLRANCE |

[-a{] CARS_DATA_MINING
a5, Churners01 work flow
-af] Claims Fraud Clustering +
-afg Customer Analytics ind RA

B

B-af] Market Basket Analysis
+-al3 0OW14_CUSTOMER_ANA
af3 Predictive Queries
B-af] Public Sector Tax Audit
B-af2 R rearession models

Q, Find

<Details algorithm="Naiwve Bayes"™ class="Ye3z">»
<Attribute name="LTV_BIN" actualValue="MEDIUM" operator="in" range="LOW,MEDIUM,VERY HIGH" weight=".987" rank="1"/>
<Attribute name="N_TRANS WEE BANKE" zctualValue="2300" operator="greaterThan" walue="1419.5" weight=".963" rank="2"/>
<Attribute name="LTV" actualValue="21389.75" operatocr="greaterThan” value="6281.625" weight=".848" rank="3"/>
<Attribute name="CAR_OWNERSHIF" actualValue="1" weight=".813" rank="4"/>
<Attribute name="AGE" actualValus="51" operator="bketween" range="{17.5:55.5]" weight=".2" rank="5"/>

</Details>

No Structure

33 0.9997174739837646 <Details algorithm="MNaive Bayes” das... 1

34 0.9997147917747498 <Details algorithm="Maive Bayes” das... CU1717 MARGARETA 1 58,472
35 0.9997147917747498 <Details algorithm="Maive Bayes~ das... CU2659 TIMIKA 1 68,203
36 0.9997147917747498 <Details algorithm="Naive Bayes” das... CU&S0D JINNY 1 81,370
37 0.9997106790542603 «Details algorithm="Naive Bayes” das... CU737 KINA 1 68,304
38 0.9997106790542603 <Details algorithm="Maive Bayes” das... CU3016 LATRINA 1 66,364
39 0.9997106790542603 <Details algorithm="Maive Bayes~ das... CU3846 GWENDA 1 71,093
40 0.9996994733810425 <Details algorithm="Naive Bayes" das... CU12872 SHARRIL 1 75125
41 0 9996972718350 Tietails alnorithm="Tzive Raves” o

dmuser/Customers R Us Project/BUY_INSURANCE_WORKFLOW

Copyright © 2014 Oracle and/or its affiliates. All rights reserved. |
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Data Winer =

=g A+ Students OAA analytics
#-=lg Big Data Analytcs w JSON
[-5{3 Big Data Analytics

- BUY_INSURANCE_WORKFLOW
[i}-5{3 CARS_DATA_MINING

[=2] DI: Churners01 work flow

|}] 0[: Claims Fraud Clustering + S¥M2
|1| 0[: Customer Analytics ind RFM

4l ol Employees_atibon

&3] DI: Insurance Customer Analytics
I;‘:t] DI: Manufacturing Painting Ops

Customers R Us Project -

Poaasor i -

B3 AtRisk Employess
Data| Columns |5QL

W view: cachebata ~ | Sort..

W VES 71 20t

B VES 178 (42.13%) W VES 311 (91.90%)

WV ES 622 (20 B1%)

0 HO o G617 [ o188 17T 0 HO 29 canaty [ HO ;1470 69:73%)
- af Market Basket Analysis s I x
- af3 OOW14_CUSTOMER _ANALYTICS_360_ = Lrosmion
- afg PAW Cust Analytics i
-afg Predictive Queries
el Public Sector Tax Audit
I:ﬂ - OE R _regression_models
#-afg RFM Customer Analytics
-3 RFM CUSTOMER: ANALYTICS2
EOE Star Schema3s0 Degree Customer
LR TN
[T 3
ORACLE
DATA VISUALIZATION
[l
— Rule  Surrog:
= Node Rule:

Copyright © 2015, 2016 Oracle and/or its affiliates. All rights reserved.

And 2.5 -

And  AMT I

Then HO

‘CanidEnGE 0.6183533447684351
‘Suppom'. 0.15131066701271736

Charlie Database 12c laptop dmuser_dmuser [Customers R. Us Project/Employees_attrition

Canfdence: 67 52%
W YES 1500 57 32
[ by 242 (a2t

St LENGTH_POSITION]

. @
o

Tree | Settings
QQ 64% - | B &% | E El Maximum Target Values: 2 - Im Save Rules...
v e e e v =
65 7% Confidence BT Corildence: 5261%
055 7] B VES - fira e iir) I VES ;1105 (a9
6470 B Ho 195 (150 2%)
HCARE_sPEm| Splt JOB_CATEGORY| Spit: LENGTH_POSITION|

Node: 28 Node: 28 Node: 27 Node: 8 Node: 7

Predicten: N Predicken: YES Predichent: YES Prchcsan: NO Precicson: VES

Suppart: 182 {2.1%) Suppom: 930 (12 07%) Sumport: 380 {4 67%) Supnort: 2065 |28 &%) Suppart: 745 (967%)

AT -1 9194 a0

| Parallel Query Off... | Filter:|Enter Where Clause

CLAS_GLM_1_10_PROB_NO
1 0.4790120104773802
2 0.03718578019711771
3 0,1457710019211304
4 0.12768928733510213
5 0.5698507390583038
5 0.8124155905505835
7 0.2033408741539256
8 0.8968650734058157
9 0.6750795593148367

1587337939665
148971355681
5366586052554
| 7470752471
95835974645

Model™

143770849
131803526
71234917635
158226130772
36 0.43108362457662586
37 0.2983898709403637

n 2130 14757

class="N0">

tualValue="5" weight=".246" rank="1"/>
lue="1" weight="-.046" rank="2"/>

="F" weight=".036" rank="3"/>
ctualValue="25" weight=".022" rank="4"/>
7" weight=".021" rank="5"/>

CLAS_GLM_1_10_PDET

<Details algorithm="Generalized Linea...
<Details algorithm="Generalized Linea...
<Details algorithm="Generalized Linea...
<Details algorithm="Generalized Linea...
<Details algorithm="Generalized Linea...
<Details algorithm="Generalized Linea...
<Details algorithm="Generalized Linea...
<Details algorithm="Generalized Linea...
<Details algorithm="Generalized Linea...
<Details slgorithm="Generalized Linea...
<Details algorithm="Generalized Linea...
<Details algorithm="Generalized Linea...
<Details algorithm="Generalized Linea...
<Details algorithm="Generalized Linea...
<Details algorithm="Generalized Linea...

Q Find

ills algorithm ="Leneral: NEa...
<Details algorithm="Generalized Linea...
<Details algorithm="Generalized Linea...
<Details algorithm="Generalized Linea...
<Details algorithm="Generalized Linea...
<Details algorithm="Generalized Linea...
<Details algorithm="Generalized Linea...

Nataile slonrithm =72 izl L
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ORACLE  Data Visualization Desktop

Search

4 B2 CUST_INSUR_PROFILES
PROFILE_ID
A PREDICTION
PREDICTICN_COUNT
RECORD_COUNT
TOTAL_RECORD_COUNT
A I1S_LEAF_NODE
CONFIDENCE
SUPPORT
A
» I My Calculations
@ Value Labels

Untitled

@ Click here or drag data elements to add a filter

@ e

™ ;
1 Trellis Columns

Trellis Rows

B3 values (Slice)

FREDICTICN_COC.

A category
A PREDICTICN

8 Color

A FULL_SIMPLE_RU..

)
La) i 3k @ T D9 @

v

PREDICTION_COUNT by PREDICTION, FULL_SIMPLE_RULE all ™ 3

PREDICTION_COUNT 751.00

FULL_SIMPLE_RULE (BANK_FUNDS > 246) AND (CHECKING_AMOUNT <= 282) AND (CREDIT_BALANCE <= 2445) AND (MOMEY_MONTLY_OVERDRAWN > 54.095) AND (T_AMOUNT_AUTOM_PAYMENTS <= 14983)
PREDICTION Yes

10.8%

FULL_SIMPLE_RULE




Sharing, Automation and Deployment

Immediately Go to “Productionization” of Analytical Methodologies

e Share ODMr workflows

* Workflow API for 100% automation

* Immediate deployment of data analyst’s
methodologies

* SQL Script Generation
* Deploy methodology as SQL scripts

—8
&)

“.ﬁ‘ Class Build 2

Explore Data

—a
& B \%\
Graph ‘%‘ /rn r Columns. Regress Build Aoy

CUST_INSUR_LTV

\ CUST_| \NSUR LTV_NEW
& & 4 .

Sar md\( Filter Columns 1 Class Build Apply 1
\EY‘ h»\ 3
Filter Columns 2 Class Buil 1

ORACLE’

Script Directory

| Generate ript - Step 2 of
| G SQL Script - Step 2 of 2

¥ Target Database Script Directory: |DDM work fiow

1
) Script Directory

Base Directory: |SQLDE‘¢I Oracle Data Miner Feb 17 20leqldeueloper\sqldevelaper\bm| Browse...

Directory Path:

C:\SQLDEV Orade Data Miner Feb 17 2013\sqldeveloperisqldeveloper hin\ODM work flow

MName Date modified Type

|| Apply 1.5ql 7/24/2013 £12PM SQL File 3KB
|| Class Build.sql 7/24/2013 £12PM SQLFile 56 KB
|| CUST_INSUR_LTV.sql 7/24/2013 £12PM SQLFile 4 KB
|| CUST_INSUR_LTV_NEW.sql 7/24/2013 412 PM  SQL File 4 KB
|| Filter Columns 1.5q] 7/24/2013 £12PM SQL File 8 KB
|| Predicting LTV_BEST.png 7/24/2013 12 PM PNG image 64 KB
|| Predicting LTV_BEST_Drop.sql 7/24/2013 £12PM SQLFile 3KB
|| Predicting LTV_BEST_Run.sql 7/24/2013 £12PM  SQL File 6 KB
|| Sample.sql 7/24/2013 £12PM SQLFile 4 KB

Copyright © 2014 Oracle and/or its affiliates. All rights reserved. |



Fraud Prediction Demo
Automated In-DB Analytical Methodology

drop table CLAIMS_SET;
exec dbms_data_mining.drop_model('CLAIMSMODEL');
create table CLAIMS_SET (setting_name varchar2(30), setting_value varchar2(4000));

;‘J Script Output * = Query Result *

insert into CLAIMS_SET values (ALGO_NAME',ALGO_SUPPORT_VECTOR_MACHINES); 3 5 W G s | AIRows Fetched: 5in 0,064 seconds
insert into CLAIMS_SET values (‘PREP_AUTO','ON"); {} POLICYNUMBER |} PERCENT_FRAUD |} RNk |
commit; 1 654 61.87 1
2 110&a8 57.37 2

begin 3 7435 55.47 3
dbms_data_mining.create_model('CLAIMSMODEL', 'CLASSIFICATION', 4 3599 55.4 4

'CLAIMS', 'POLICYNUMBER', null, 'CLAIMS_SET"); 5 14877 55.37 5
end;
/

- . ] Automated Monthly “Application”!
-- Top 5 most suspicious fraud policy holder claims Just add:
select * from Create
*

(select POLICYNUMBER, round(prob_fraud*100,2) percent_fraud, View CLAIMS2_30

rank() over (order by prob_fraud desc) rnk from

(select POLICYNUMBER, prediction_probability(CLAIMSMODEL, '0' using *) prob_fraud As

from CLAIMS Select * from CLAIMS2

where PASTNUMBEROFCLAIMS in ('2to4', 'morethan4’))) Where mydate > SYSDATE - 30
where rmk <=5

order by percent_fraud desc; Time measure: set timing on;

ORACLE’



Oracle Advanced Analytics E
Real-Time Scoring, Predictions and Recommendations

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

Select prediction probability (CLAS DT 1 64, '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;

~ Social Medhr Likelihood to respond:

Refer h

rr C f h

9a € c8ranch [ Query Result

Complain ORACLE ofﬁcq

4 " E @ﬂ % SoL All Rows Fekbched: 1 in 0 seconds
Buy

A
maeRN
v:- )

PREDICTION_PRCE. ..
. A& 8/ 0.8382936507936. . .
quir H

eeeee

~ .4‘;3[‘ P Stmr -
) A7 r Mobile
web ¢ Eﬂ aW"‘

ORACLE’
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OAA/Oracle Data Miner 4.1 HOL

Uses Oracle by Example Free Online Tutorials

Content List (click links below to view content) /

° There are 6 Tutorials )E% Sefting Up Oracle Data Miner .15

AN This tutorial covers the process of setting up Oracle Data Miner for use within Cracle SQL Developer 4.1.

08-SEP-2015

— The first tutorial is already —

d o n e fo r yo u TN This tutorial covers the use of Oracle Data Miner 4.1 to perform data mining against Oracle Database 12c. In this lesson, you exan

(GUI). The Oracle Data Miner GUI is included as an extension of Oracle SQL Developer, version 4.1.

- Recom mend dOing 3-5 08-SEP-2015 Star Schema Mining Using Oracle Data Miner 4.1

30 mins
Tuto ri a | S TN This tutorial covers the use of Oracle Data Miner 4.1 to perform star schema mining activities against Oracle Database 12c Releas
1. USing Oracle Data Miner 4.1 08-SEP-2015 Text Mining with an EM Clustering Model Using Data Miner 4.15)
30 mins
.« . . TN In this lessen, you learn how to use the EM algorithm in a clustering model while leveraging text mining enhancements that are inc
2. Star Schema Mining Using Oracle Data
M gg'SFPQms Using Logistic Regression Models (GLM) to Predict Customer Aﬁinig@
mins
3, Text M|n|ng W|th an EM Clustering Model L S 6 & & This tuterial covers the use of Oracle Data Miner 4.1 to leverage enhancements to the Oracle implementation of Generalized Liner
Generation.
Using Data Miner 4.1
08-SEF-2015 Using the 501 Query Node With Oracle Data Miner 418

4. Anomaly Detection (CLAIMS) See Instructor — somns

for assistance *hhhk This tuterial covers the use of the new SQL Query Nede in an Oracle Data Miner 4.1 workflow.
5. Market BaSket AnalySiS (SH.SALES) See gng.EPQEIW Using Predictive Queries With Oracle Data Miner 118
. mins
Instructorfor assistance L 2 6 & &g This tutorial covers the use of Predictive Queries against mining data by Oracle Data Miner 4.1.
UE’S_EP’2E”5 Mining JSON Data Using Oracle Data Miner 4.1 8
30 mins

TS 6 o ® g This tutorial covers the use of the JSON Query Node in an Oracle Data Miner 4.1 workflow in order to mine this Big Data format.

ORACLE’
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https://apexapps.oracle.com/pls/apex/f?p=44785:24:10115141487963:::24:P24_CONTENT_ID,P24_PROD_SECTION_GRP_ID,P24_PREV_PAGE:8303,,24
https://apexapps.oracle.com/pls/apex/f?p=44785:24:114601505362793:::24:P24_CONTENT_ID,P24_PROD_SECTION_GRP_ID,P24_PREV_PAGE:11928,,24
https://apexapps.oracle.com/pls/apex/f?p=44785:24:114601505362793:::24:P24_CONTENT_ID,P24_PROD_SECTION_GRP_ID,P24_PREV_PAGE:11927,,24
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