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= 25+ years working in IT Industry

= Specializing in Oracle Database, Cloud, Virtualization
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= |0OUG Cloud Computing SIG Co-founder and VP
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Data Scientist, IBM Multi-Cloud Management System
21+ years of software development expertise

Experience areas: Machine Learning, Multi-cloud
management, storage system management, enterprise
application management, IT enterprise deployment,
workforce management, and banking arenas

IBM Software Group Invention Review Board voting
member since 2006

IBM Software Group Master Inventor with 12 patents
granted and 4 invention plateaus.
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Agenda

* Oracle Autonomous Data Warehouse (ADW) Overview

* Working with ADW

* Running Oracle Machine Learning with ADW

* Machine Learning Model Building with Oracle Machine Learning
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Oracle Autonomous Data Warehouse (ADW) Ove

* Oracle Autonomous Database : Al-based Automation for Data management and
operation: self-driving, self-securing, self-repairing

* Oracle Autonomous Database built on Oracle Cloud Infrastructure (OCl)

Oracle Cloud Infrastructure Overview
High performance compute, storage, database, edge on the same flexible virtual network _
What is the Autonomous Database Cloud?
GOVERNANCE Department A i Department B -i Department C
(IAM / APIs) ° : I __ -
:
OMP STORAGE DATAB OR . REGION n =
SERVICES = A o (R . DRACLE
= He! . H ORACLE HiliNN] - Oracle
: AuTotomous ') mmm §F DATABASE Cloud
| | | . DATABASE W
VIRTUAL NETWORK [ ( INTERNET_ ")
ca s i - Complete Complete Automated
PHYSICAL NETWORK saiasian calealen seiasian Infrastructure Database Data Center Operations
. Automation Automation and Machine Learning
AD-1 AD-2 AD-3 YOUR

* OCI (laaS) provides a set of cloud infrastructure products Compute, storage, database,
network Edge on the same flexibility virtual network.
* OCI supports Oracle cloud platform (PaaS) and Cloud Application(SaaS)
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Oracle Autonomous Data Warehouse (ADW) Ove
* Oracle Autonomous Database : Optimized by workload:

One Autonomous Database - Optimized by Workload
Autonomous Optimizations - Specialized by Workload
ORACLE
AUTONOMOUS ADW ATP
DATABASE mp Primary Goal Fast Camiplex Analytics Fast Simple Transactions
=| Data Formats Columnar Row
| l ¢ » Data Access Acceleration | Creates Data Summaries Creates Indexes Online”
Autonomous Autonomous — P P
Data Warehouse (ADW) Transaction Processing (ATP) | Memory Usage | arallel Joins and Aggregations | Data Caching to Avoid 10
_ kb Statistics Updates optimizer statistics in real-time as data changes’
Best for all Analytic Workloads: Best for TP and Mixed Workloads:
* Data Warehouse, Data Mart * Transactions, Batch, Reporting, loT -- SQL Plans Manages SQL plans to prevent slowdowns and runaway SQL
* Data Lake, Machine Learning * Application Dey, Machine Learning '

* Autonomous Data Warehouse (ADW) provides an easy-to-use, fully autonomous data
warehouse that scales elastically, delivers fast query performance and requires no

database administration.
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Oracle Autonomous Data Warehouse (ADW) Ove

* Autonomous Data Warehouse Characteristics
 End-to-end management : provisioning, patching, backup, etc
 Fully Tuned and provide good performance out of box, Ready to load and go
* Scale compute and storage to fit workload without downtime
*  Support existing apps in cloud/ on—premise , connect with SQL*net, JDBC/ODBC
 Use SQL Developer to connect to ADW for development and data loading.
*  Provide build-in web-based data analysis tools such as notebook for designing
and sharing SQL based data-driven, interactive documents.

Business Intelligence tools: Oracle Analytic cloud, Oracle Data Virtualization Desktop, third
party Bl tool
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Oracle Autonomous Data Warehouse (ADW) Ove

e Autonomous Data Warehouse Architecture:

Drawralopsar Autonomous Data Businass
Tools Warehouso Intelligence Sorvicas

Soarvico Ewili-in Crracle Analytics

Choand

| Oracle Data
— Wisualizaton
Dasktop

== - I
Crawelop-ar

Ird Pa Bl om
Cracle Cloud
Infrastmuciburns

Cata Integration
Sarvices

COiraclia M
Platfomm Clhoawd

ard Farty Bl
Cmn-pramiscs

Zrd Fa il
on Orachke |

b
Oracle Object
Infrastrecturs St Clowd

3rd Party D ] Drata Files for Loading and
Cn-pramisas Extamal Accass
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Working with Autonomous Data Warehouse

* Provisioning ADW Database Instance

* Sign in to Oracle Cloud (you can leverage the free 30 days Try for Free)

* Select Dashboard-> show Autonomous Data Warehouse->Click Autonomous Data
Warehouse- to get Service: Autonomous Data Warehouse-> Open Service Console

= ORACLE Cloud My Senices

¥ Dahboard

Customize Dashboard

————
Subscription Id:595655668 P, ST 1 W SN IR
Autonomous Data Warehouse
Database Jscriphon -
Subscription Id:595655868
Guided Jouney (reate Instance Account @
xplore what you can do vith Provision a new senvice in InE (%5 Event Hub Show Hide

OraceCoudsevies minuts ‘ Subscription 4595655868

((;3 Database Backup

) & Show  Hide
Subscription 1d:595655868 \
(loud Services

Autonomous Data Warehouse @  Automatic JEIWUN Hide
B pgradeto i .
SR Subscription 1d:595655868

Important of$300
0 Notfications $3 00 UsD

Remaining (30 days left

Application Development

® Senvice; Autonomous Deta Warehouse

Overview  Biling Mefrics ~ Billng Alerts  Documens

2 Overview Information e

Category

Data Region

Cloud Account Name
Cloud Account Id
Subscription

Conert to Pay As You Go

Oracle I35 anef PaaS Cloud Services

North America (Time zone; US/Central
JUkTET0
cacct-bbSFE0B20b3045ded 17318083 Saabfd

Cloud Prometion
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Working with Autonomous Data Warehouse

* Provisioning ADW Database Instance

* Click Create Autonomous Database-> Specify Workload Type, Database name,
CPU core count, Storage (TB), Admin password -> take 10-15 minutes to create ADW

Database service

= ORACLE Cloud Create Autonomous Database

Avonomous Database — Autonomous Databases /n yuk78750

Create Autonomous Database
List Scope

Name State  Database Name CPU Core Count Storage (T

COMPARTMENT

yuk78750 (root) s There are no Autonomous Databases in yukT8750 (root) th

Fiters
STATE

Any state s
WORKLORD TYPE

ADW s
Tag Filters add | cear

Workload Type

Autonomous Database » Autonomous Database Details

ADW

° AUTOMNOMOUS DATA WAREHOUSE
Configures the database for a decision support or data warehouse worklo:
scanning operations
AUTOMOMOUS TRANSACTION PROCESSIMNG
Configures the database for a fransactional workload, with a bias towards
access

Autonomous Database Information

Database Information

Workload Type: Data Warehouse
COMPARTMENT

Display Name: ADW
YUk 78750 (root) Y BLE
S Database Name: ADW
Oracle recommends that you create this resource in a compartment other tha
CPU Core Count: 2
DISPLAY MAME
Storage (TB): 1
AW

DATABASE MNAME

ADw

The name must contain only letters and mumbers, starting with a letter. 14 cha Resources

Backups

CPU CORE COUNT STORAGE (TB)

2 1 Backups
Create Manual Backup

Name State

The number of CPU cores fo enable. 2
are subject fo your temancy's service |

The amount of stora

DB Connection [5 Sewvice Console

Backups are automatically created daily.

Scale Up/Down

Tags

H - v rraw w
NORTH CENTRAL ORACLE APPS USEr GROUP

us-ashbum-1 v

Actions v

Created: Tue, 21 May 2019 21:58:02 GMT
Compartment: yuk7&750 (root)

OCID: ..0xa09q Show Copy

License Type: Bring Your Own License

Lifecycle State: Available

Started Ended \Y
AUGUST 1, 2019



Working with Autonomous Data Warehouse

 Connect to ADW database instance

* Service Console->Administration-> Download a connection wallet

Cloud Infrastructuse.

Autonomous Data
Warehouse

Download Client Credentials (Wallet)

Set Resource Management Rules

Set Administrator Password

@] Download Client Credentials (\Wallet)

Database connections to your Autonomous Data Warehouse database use a secure
connection. The wallet file will be required to configure your database clients and tools to

access Autonomous Data Warehouse

Please create a password for this wallet. Some database clients will require that you provide
both the wallet and password to connect to your database (other clients will auto-login using

the wallet without a password)

Password

Confirm password

—T

~ » Downloads » wallet_ADW

e
Mame

cwallet.sso

_E"- ewallet

| | keystore.jks

|| ojdbc.properties
E sqlnet

=

tnsnames

|| truststore. jks

~w |

Type

S50 File

Personal Information Exc.
JES File

PROPERTIES File

ORA File

ORA File

JES File

* SQL Developer connects to an ADW instance as admin user using a connection wallet

a Mew / Select Database Connection

Connection Name Connection Details

ADWDB admin@db201904161229...
ADWDB2 admin@db201904201430...

Status : Success

Help

<|
Connections

4 -l T 5w

@ Crade Connections

=3 ADW

Oracle £ E}% Tables {FIItErEd}

Connection Mame |ADW

Username admin

Password ~ [essessssesse

[ ]savePassword [ Connection Color

Connection Type |CloudWallet V| Role |defau|t '|

i -3 cusTOMER

Configuration e [\sersiKai_Yu\Dowrloads\wallet_ADW.zip|~|  Browse... &[] DWDATE
ervie [ - - LINEORDER_100M
[ Use HTTP Proxy = PART
Configure 035 E SUPPLIER
[] 05 Authentication [] Kerberos Authentication  Advanced. . h (B Views
EE}---E@ Packages
- — = comect — E}--Eﬁ Procedures

=] welcome Page ADW

FPEO-BRA RR &&d&

Aa

Worksheet Query Builder

-] CREDIT_SCORING_100K

select count(rowid) from credit scoring 100k;

i

[ query Result =

a5 G s

All Rows Fetched: 1in 0.173 seconds

{+ COUNT(ROWID) |
1 100000

o 2 V. 1 0 |
WA
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Working with Autonomous Data Warehouse
* Run queries against ADW

[E) welcome Page ADWDE hd
53 Oracle SOL Developer — m] s I} E % - ﬁ a @ a é @ i_ﬂ’ a ADWDB ~
File Edit VYiew MNavigate Run Team Tools Window Help Worksheet Query Buiider
G 9 B~ L =
b 9@ @ © ® SELECT channel_desc,
Connections ) & Aowos = O_CHAR (SUM(amount_sold),'9,999,999,999') SALESS,
— . = RANE () OVER (OEDER BY SUM{amount scld)) AS default rank,
LR e FEO-a@ 28 8 L] ADWDB ~ — —
= 5 s b lihod é & a RANE () OVER (ORDER BY SUM{amount =scld) DESC NULLS LAST) AS custom rank
s Crade Connections Worksheet Build - ) - )
EREY | Query Builder FROM sh.sales, sh.products, sh.customers, sh.times, sh.channels, sh.countries
| Tables (Filtered) WHERE sales.prod_id=products.prod id AND sales.cust_id=customers.cust_id AND
(B views customers.country id=countries.country id AND sales.time id=times.time_id
% Ead@jes AND sales.channel_id=channels.channel id AND times.calendar_month_desc IN ('2000-09','2000-10")
: mce. Hres AND country iso code='U5' GROUP BY channel desc;
r‘fg Functions = - —
[ﬂ Operators
-[8 Triggers
[ sequences
Dﬁ Synonyms
@ Public Synonyms
[ Database Links
[ Public Database Links
@ Directories
3 Editions
-Lia Analytic Views
If"f.') Scheduler
Recycle Bin
- Cloud Deployments
A Other Lsers
Reports
.
'E@AH Reports [) It x
[~ Analytic View Reports Query Result
(= Data D'E;“‘”a”‘ Reports @ B @) Bk sou | AlRows Fetched: 3in 3,041 seconds
{2 Data Modeler Reports
(2 OLAP Reports {} cHannEL_DEsc |{} saLEss |{; pEFALLT_RANK | cusTOM_RANK
{E- TimesTen Reports . -
5 User Defined Reports 1 Direct Sales 1,320,497 3 1
2 Partners 300,871 2 2
3 Internet 261,278 1 3
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Working with Autonomous Data Warehouse

* Upload data from local computer to ADW table

* Load data from local computer to Object storage in Oracle cloud

* Copy data from Object storage to table of ADW database.

* Detailed steps:
1. Create Bucket in object storage

Oracle Cloud

Client Local :
. Object
Menu->block storage->Object storage COMPUEr | Upload | | giol ADW
. orage Database
= ORACLE Cloud Q wemmiv A @ G O Data file
tle Data file = >.
Object Storage Buckets in yuk78730 (root) Compartment Sl Copy Data
Object Storage
laiajliasiey Name Storage Tier Visibility Created
Scope oac Standard Private 2‘;1 22 May 2018 03:15:44 H \—/
COMPARTMENT Shawing 1 ltem(s) ¢ Page 1
yuk78750 (root)
Tag Filters add | clear
A AL TRAINING DAY
Nog&chu Appmg

Cloud User
token
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Working with Autonomous Data Warehouse
* Upload object from local computer to object storage

Resources ObjeCtS

Objects Upload Objects

Metrics Name Size Status Created

Pre-Authenticated Requests
No items found.

Work Requests
0 Selected Showing 0 Item(s)
Lifecycle Palicy Rules
Upload Objects help cancel
CBJECT NAME PREFLIX. OFTIONAL

CHOOSE FILES FROM YOUR COMPUTER

12 Drop files here or select files

Upload Objects Cancel

Objects

Name
credit_scoring_100k.csv

0 Selected

Size

47.56 MiB

View Object Details

Download
Copy
Status Created
Avallable Wed. 22 May 201919 ot pre-Authenticated Reques
Rename
Delete

Copyright © 2019, Oracle and/or its affiliates. All rights

Show a
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Working with Autonomous Data Warehouse

* Get the URL of the object

Ob] ects View Object Delails DDJECt Details Close
Download
Copy . .
_ Name: credic_scoring_100k csv
Name Size Status Created - -
credit_scoring_100K csv 4155MB Avale e 2B 201918 e Reques URLPath hiins /objectstorage. us-ashour-
o e (URI): 1.oraclecloud com/idodgbartcafibladwe/olcredit scoring_100k sy
Delete
Copyright © 2019, Oracle and/orits affiliates. All rights r SIDragE ner: Standard
Show 3 . - .
Size: 47.56 MiB

l ol oLt 1 TRAINING DAY
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Working with Autonomous Data Warehouse
* Create auth token and create credential

Resources Auth Tokens

Generate Token
Auth Tokens (0) GEMERATED TOKEM
SMTP Credentials (0) There are no auth tokens for this User.

m;ImwcBa3owayARZyplA

Customer Secret Keys (0]
Generate Token Copy this token for your records. It will not be shown again.
Groups (1) - - _

Copy

Worksheet  Query Builder

Generate Token

DBMS CLOUD.CREATE CREDENTIAL(
credential name => 'adwc token',

DESCRIPTION

‘ adwc_token| username => 'yuk78750',

password => 'm;lmwcB3oway}ARzyp]A'
Generate Token

[ o0 bl TRAINING DAY
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Working with Autonomous Data Warehouse
Copy data to ADW database table

= begin
dbms_cloud.copy _data(
table name =>'credit scoring 100k',
credential name =>'ADWC TOKEN',
file uri list => 'https://objectstorage.us-ashburn-1l.oraclecloud.com/n/idodgh3rteqf/b/adwe/o/credit_scoring 100
format => json object('ignocremissingcoclumns' value 'true', 'removequotes' value 'true', 'dateformat' value 'YYY
I

end;

|l W

(& Seript Output x
o é = | E @ Task completed in 16,237 seconds

PL/50QL procedure successfully completed.

l ol oLt 1 TRAINING DAY
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Working with Autonomous Data Warehouse

* Trouble shooting tips: object not found

Ebeqin
dbms_cloud.copy data(
table name =»'credit _scoring 100k,
credential name =»'ADNC_TORENY',
file uri list =» 'https://ohjectstorage.us-ashburn-L.oraclecloud. con/vl/yuk78750/ adic/credit_scoring 100k.cav’,

I

end;

fornat =» Json object('ignorentssingeolums’ value 'true', 'removequotes' value 'true', 'dateformat’ value 'TITI-M4-DD ERIGMI:SS', "Dlankasnull' valve 'true', 'del

AY

B}QuervResu\t X @Scriptﬂumut X
i ﬂ 3| E E Tack completedl i 3,833 seconds

Error starting ac line & 39 in command -
begin
doms_cloud. copy datal
table name =»'credit _scoring 100k,
credential name =»'ADNC TOREN3' ,|
file uri list =» 'https://objectstorage.us-ashburn-1.oraclecloud. cony/vl/yuk7750/ adic/ credit _scoring 100k.cav’,

i

end;

Error report -

(RA-20404: Object not found - hetps://objectatorage.us-ashburn-1.oraclecloud, con/vl/yuk 78730/ adve/ credit_scoring 100k cav
ORA-06512: at "CHCLOUDSSERVICE.DBMS CLODD", line 538

(RA-06512: &t "CHCLOUDSSERVICE.DBMS CLOUD", Line 1008

ORA-06512: &t "CHCLOUDSSERVICE.DBMS CLOUD", line 103

(RA-06512: at line 2

format =» Json_object (' ignorenissingcolums’ value 'true', 'removequotes' value 'true', 'dateformat’ value 'TYTY-MA-ID HH24:MI:S5', "blankasmull' velue 'true', 'delimiter’

Check object URL link:

select object_name, bytes from

dbms_cloud.list_objects('adwc_token3','https://objectstorage.us-

ashburnl.oraclecloud.com/v1/yuk78750/adwc/credit_scoring_100k.

csv');

ORA-20404: Object not found - https://objectstorage.us-ashburn-
1.oraclecloud.com/v1/yuk78750/adwc/credit_scoring_100k.csv
ORA-06512: at "C##CLOUDSSERVICE.DBMS_CLOUD", line 558
ORA-06512: at "C##CLOUDSSERVICE.DBMS_CLOUD", line 1333

Verify object URL:

Objects

Mame Size Status Created

credit_scoring_100k.csv 47.56 MiB Available Wed, 22 May 2019 19

0 Selected

ol o Y. LUV -
WA

NORTH CENTRAL ORACLE APPS USEr GROUP

View Object Details
Download

Copy

Create Pre-Authenticated Reques'
Rename

Delete

2018, Oracle and/or its affiliates. All rights

Show a
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Working with Autonomous Data

Warehouse

* Data loading Trouble shooting tips: Copy data failure:

dbms_cloud.copy data(

table name =>'credit scoring 100k,

credential name =>'ADWC TOKEN3',

file uri list => "https://objectstorage.us-ashburn-1.oraclecloud. com/n/idodgb3rteqf/b/adwe/o/credit_s
'dateformat’

format => json object('ignoremissingcolumns' value 'trus', 'removequotes' value 'true',

Review error message in ADMIN"."COPYS33 LOG

F 4

[ Query Result % | ] Script Output X

f # E E] E| Task completed in 3.835 seconds

Error starting at line : 5% in command -

begin

dbms_cloud. copy_data(
table name =»'credit_scoring 100k,
credential name =>'ADWC TOEEN3',
file uri list =» 'https://ocbjectstorage.us-ashburn-l.oraclecloud. com/n/idodgb3rteqf/b/adve/o/credit_scoring 1
format => json_chject('ignoremissingcolumns' value 'true', 'removequotes' value 'true',

H

end;

'dateformat' value 'Y

Error report -

CBL-20003: Beject limit reached, query table "ALDMIN"."COFY533 _LOG" for error details
(RA-06512: at "C##CLOUDFSERVICE.DBMS CLOUD", line 540

CRA-06512: at "C##CLOUDSSERVICE.DBMS CLOUD", line 1008

CRA-06512: at "C##CLOUDSSERVICE.LBMS CLOUD", line 1031

CRA-06512: at line 2

B> Query Result x
o 5 B E 5oL | Al Rows Fetched: 197 in 2.551 seconds
{} RECORD
181 Terminated by °,~
CHURH_RATE OF RCCOUNT HOL
183 Terminaced by ",7 f:}
184 CHUEN_PATE_ OF _ROCOUNT_HOZ CHAR (255)
155 Terminated by ", "
186 CHUEH_RARTE_OF ACCOUNT _HOM CHAR (255)
1B7 Terminaced by =,~
168 HERLTH_SCORE CHAR (255)
189 Terminaced by ", "
180 CUSTOMER._ DEFTH CHAR (Z55)
191 Terminated by °,~
192 LIFECYCLE_STAGE CHAR (255)
193 Terminaced by =, "
194 CREDIT_SCORE BIN CHAR (255)
195 Terminated by ",
19 error processing columm CUSTOMER ID inm row 1 for dacafile hreopa://objeccscorage.us-ashburn-l.oraclscloud.e...
197 ORA~01722: inwvalid number - O
L

ORA-01722 invalid number. Cause: The attempted conversion of a character string
to a number failed because the character string was not a valid numeric literal. Only
numeric fields or character fields containing numeric data may be used in arithmetic
functions or expressions.

Fal o Y. 11
Wi
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Running Oracle Machine Learning with ADW

* Why Machine Learning: Analytics value and Maturity:

Analytics Value vs. Maturity
'é
»~ . Automated ML Appls

N " 0yt
&+ A 1‘.& -
9.8, 00 i0f ooe0 O
- *

e .'+' .

What WILL happen? “ML Enabled”
- Applications
L Predicti
= I I Whv it Happened? er-gcflﬁr:;e /
g I Learning .
<C | What Happened? Dla Sggta: \ wi‘th W
“— .p S
o Re ports oS B\Y o _v_
@ \nS\S -
= Reports & < 4 ONS -
o Dashboards ?Ted\ct oo
\n’iotmauon Oracle Machine Learning’s
Differentiators
- - b‘
Analytical Maturity
P Y VY XIT
e eterpr e

NoORT!

£ APPs User GROUP
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Running Oracle Machine Learning with A

* Machine Learning: algorithms automatically examine large amount of data
identify patterns, , discover new insight am make predications

* Machine learning algorithms implemented as SQL functions inside Oracle DB

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

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

ANOMALY DETECTION
One-Class SVM

TIME SERIES
Forecasting - Exponential Smoothing
Includes popular models

e.g. Holt-Winters with trends, seasonality,

irregularity, missing data

REGRESSION
Linear Model
Generalized Linear Model
Support Vector Machine (SVM)
Stepwise Linear regression
Neural Network
LASSO

ATTRIBUTE IMPORTANCE
Minimum Description Length
Principal Comp Analysis (PCA)
Unsupervised Pair-wise KL Div
CUR decomposition for row & Al

ASSOCIATION RULES
A priori/ market basket

PReDICTIVE QUERIES

Predict, cluster, detect, features

SQL ANALYTICS
SQL Windows
SQL Patterns

SOl Aoorepates

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

TeEXT MINING SUPPORT
Algorithms support text
Tokenization and theme extraction
Explicit Semantic Analysis (ESA) for
document similarity

STATISTICAL FUNCTIONS
Basic statistics: min, max,

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

R AND PYTHON PACKAGES
Third-party R and Python Packages
through Embedded Execution
Spark MLIib algorithm integration

v

up
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Running Oracle Machine Learning with A
* Oracle Machine Learning: a part of ADWC collaborate environment

* A web-based development to create data mining notebook
* Used by data scientists, developer and business to users to

perform data analytics, data discover and data virtualizations.
* Leverage the ADWC scalability and performance in Oracle cloud .

Data
Warehouse
Service Built-in
Managoment Access Tools

=

* Use Oracle Machine Learning: start with Oracle ML users from ADW Admin

Autonomous Data
Warehouse

Overview

Activity

DATABA
ADW

Download Client Credentials (Wallet)

Connections to Autonomeous Data YWarehouse use a secure cennection. Your existing tools and applications will need to use
this wallet file to connect to your Autonomous Data Warehouse instance. If you are familiar with using an Oracle Database
within your own data center, you may not have previously used these secure connections.

Set Resource Management Rules

Set resource management rules to allocate CPU/IC shares to consumer groups and to cancel SQL statements based on their
runtime and amount of IO

Set Administrator Password

Set or reset your database administrator user's (ADMIN) password and when locked unlock your administrator user account
on Autonomous Data Warehouse

Manage Qracle ML Users

Create new Oracle Machine Learning user accounts and manage the credentials for existing Oracle Machine Learning users

ORACL € achine Learn

Create User

ing User

Administration

[ o0 bl TRAINING DAY
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Running Oracle Machine Learning with AD
* Use Oracle Machine Learning: Login to Oracle ML, taken into OML home pag

OoORrRACLE Cloud Infrastructure

S8 ADWC_ WS Project [ADWC

= OORALCL_€< rachine Learning

4 Quick Actions

Run SQL Run SQL Scripts MNotebooks Jobs
Statements Enter and run SQL The place for data Schedule notebooks to
scripts discowery and analytics run at certain times

Database name: E{ter and run 5QL
sta

ADW

ents

Sign in with your Oracle Machine Learning Database User Ei‘

Examples
Check out some

USERNAME *

adwe_ws|
examples

3

Recent Activities

MNothing to Display

* Select Run SQL Statement to SQL Query Scratchpad

+ Bach  Coamscted

SQL Query Scratchpad ¢ = ms8s =0 sua-

t calindar_yuar & yoir
talendor_month desc o3 Wanth,

TRUNCUM onount_1a1d]) an rewenue,

TRUMCCRPG{ 5B it 010Dt (PARTLTLOM BT &.calesdar e
TRUNCG ]SS e 1} vt (GRDER BT D.Proc_cotigers dest, T
TRUMCCHVG UM s _sold) ) over (DEDER BY p.pros_cotegery desc
FRDM 5%, sales 5, sh.vimes ¢, sh.produces p

PWSERE . time_ld - 1 rim g

W 5 pred id = poprod_is

WD prod_category_desc = 'Electronics’

GADUF Y p.prod_cstegory_dess, t,colendar_year, calendss_month_desc
DRDER Y p.prd_cotdgory_ s, t.lalendar pedr, calendss senth desc

CECINGY) &5 G 3 PEvirue,

BT p.pood 00tepry Bhid, t.LOLEndar_nonth. e RONG 2 P
Enadzr_my © RDWS 5 PRECEDING)) @y avi Bareven,
deve WO 11 PRECEDING)) an cwg LB

M eom e &
PROD_CATEGORY_DESC YEAR MONTH REVENUE V030 _REVENUE ANG_8M_REVENUE AVG_13M_ REVENUE

Bictrnes 158 1968-01 81 T 181 847 181 4 150,647 ‘A y N . . TR A I N IN G D AY
Dectroncs i 89002 106,04 187,341 167,341 167,341 N

NORTH &zxﬁm Group AU G U ST 1, 201 9
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Running Oracle Machine Learning with ADW

* The report menu bar lets you change the result to a graph and/or export res

B2 ow ¢ e L+ seltings

* Set the report type to one of the graphs, a Settings link appears to the right of
the menu. Settings allows you to control the layout of columns within the graph.

:histogram, pie chart, line chart, cumulative gain chart, scatter plot.

CUSTOMER_ID AGE INCOME TENURE LOAM_TYFPE LOAN_AMOUNT OCCUPATION NUMBER_OF_CURREMNT_ACCOUNTS MAX_CC_SPENT_AMOUNT

l ol oLt 1 TRAINING DAY
NCOAUG R alns Y



Running Oracle Machine Learning with ADWC

* Save the Scratchpad as a new notebook. Click Edit button, give names and details of
notebook, then save.

— OIRACLE Machine Learning £ ADWC_WS Project [ADWC_WS Workspace] v ADWC_WS

Notebooks

rd == Create =] iy X 1 Import iy
Mame A  Commen t Last Update Updated By Connection Group
Mo data to display.
Notebooks
F o Create B 1 X A imparr T Search
MName 4  Commerit Last Update Updated By Connection Greup
Sales Analysis Cver Time Sales analysis bar chart 3/20/1E B:65 PM OMLUSERT Global

l ol oLt 1 TRAINING DAY
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Running Oracle Machine Learning with ADW

* Use Oracle Machine Learning: Login to Oracle ML And look at Notebook
Examples

oORACLE Cloud Infrastructure

ORACLE Machine Lea ming

Example Templates
+

= ORACLE machine Learning

4 Quick Actions

=—vJ

Database name:

ADW

Sign in with your Oracle Machine Learning Database User

USERNAME *

Anomaly Detection

This notebook shows how to detect...

Author:

Date Added: 2/13/18 11:16 PM

Tags: ‘Anomaly Detection' 'Machine...

Association Rules

Notebook to show the use of Asso...

Author:

Date Added: 2/13/18 11:16 PM

Tags: 'SQL' 'Associations’ ‘Rules’ 'M...

K 3likes A E * 2 likes A E
adwc_ws
PASSWORD *
Classification Prediction M... Clustering

ADWC_WS Project [ADWC

g1 [

Example notebook to predict custo...

Author:

Date Added: 2/13/18 11:16 PM

Tags: 'Classification” "Prediction’ 'De...

This notebook shows how to identi...

Author:

Date Added: 2/13/18 11:16 PM

Tags: 'Clustering’ "K-Means' "Expect...

- K olikes @ E * Olikes E
Run SQL Run SQL Scripts Notebooks Jobs
Statements Enter and run 5QL The place for data Schedule notebooks to
Enter and run SQL scripts discovery and analytics run at certain times
statements
Ei‘— Regression Statistical Function

Recent Activities

Mothing to Display

Examples
Check out some
examples

This notebook shows how to predic...

Author:

Date Added: 2/13/18 11:16 FM

Oracle Machine Learning example ...

Author:

Date Added: 2/13/18 11:16 PM

ADWC_WS Project [ADWC_WS Workspace] «

Attribute Importance
Notebook to identify key attributes...
Author:

Date Added: 2/13/18 11:16 PM
Tags: 'SQL' ‘Attribute Importance’ 'K...

KX OLlikes A E

My First Notebook
Qracle Machine Learning example ...
Author:

Date Added: 2/13/18 11:16 PM
Tags: 'SQL' 'Data’ 'Graph'

X 3 Likes e, E

ADWC_WS ~

% Fy

G DAY
1, 2019




Machine Learning Model building with OML
* Import a notebook of Data Exploration Analysis and OML model building

(https://github.com/oracle/learning-library/blob/master/workshops/adwc4dev/L300.md)

= ORACLE wvachine Lea ming £5 ADWC_WS Project [ADWC_WS Workspace] ~ ADWC WS ~ = ORACLE machine Leaming

ADWC_WS Project [ADWC_WS Workspace] = ADWC WS v

N Ote bOOkS ® Connected

, y - . Credit Score Predictions ©o@/sa ¢+ o @ -
4 =+ Create | B fust X &oimport | Search... Q,
Mame A Comment Last Update Updated By Connection Group
No data to display.

Targeting Likely Good Credit Customers using Oracle Machine
Learning's (OML) Classification Models

Heather has spent most of her time over the past couple of years extracting and preparing data for analysis. The
large volumes of data need extracting and processing mean she spends most of her time waiting for jobs to finish
and very little of her time analyzing the data. Demands from marketing are forcing a new approach whereby the

== . data remains in the data warehouse and is processed there. The alternative cloud solutien is mere complex, and
\ 4 | @ dcameron || gitrepo | ADWCADev | workshops | adwcdde has no direct out of the box processes 1o analyze the data In place. She started taking a look at Oracle, and found
the simple SQL commands in ADWC are familiar, and execute extremely fast, leveraging all the performance
features of the platform. Further once she is done can can apply the leaming models to incoming data on the fly,
and allow end user analysts to immediately see mining results. This drastically reduces the cycle of data
preparation, analysis, and publishing. It also means there is no change to analysisireporting Data Visualization

- - y toolset that familiar with
0\ Search E‘ Credit Score Pmlﬂtmjim 207 3kB 14:47 oolset that users are familiar wi
Scroll down this notebook and leamn how to use OML to create predictive perspectives on data in ADWC,
) Recently Used S~

WITHOUT moving it. We will process a small 100k data set, but could use a 100M or billion row data set without
worrying about processing time

This is an extract of Alphaoffice customer information. We will first get acclimated to Apache Zepplin. the open
= ORACLE wachine e £ ADWC_WS Project [ADWC_WS Workspace] ADWC WS v source interface for interactive collaboration in a team environment
—_— viac aas = - —

The Business Problem:

| 1 out of 1 notebooks imported successfully Increase Sales by Targeting our Best Customers; Good Credit Customers!

Heather has a hunch that weakening sales may be due to the company selling to non-optimal customers:
customers who perhaps have poor credit and fail to make their payments for their purchases. Heather has over
N Ote boo kS 100 variables to consider so wants to first explore her data using simple charts and graphs, but then move onto
using Oracle IMachine Leaming's powerful algorithms to automtically sift through her data to find patterns, new

N N ) - insights and to make predictions that target her best customers—those who have good credit.
P4 == Create 5] & b4 & Import il Search =8
MName A | Comment Last Update Updated By Connection Group

Credit Score Predictions

o ] N'A-..G TRAINING DAY
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Machine Learning Model Building with OML

* Data Gathering and Preparation

Create Review Create Create l l
Table or
View

* ML Model Building, Evaluation and Application

@ scencan

P Y Y TRAINING DAY
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Data Gathering and Preparation with OML
* Prepare Data set: create view credit_scoring_100k as select * from cre

* Exploratory Data Analysis: by credit score; by Job and Income

STEP 6: Review Data by Occupation

sql

This shows an a ple chart.

alternative presentation style -

Note that Zepplin

FINSHED [ B &

select customer_id, credit_score_bin from credit_scoring 168k v sample (1);

B oW ¢ M W v gefigsa

visualizations are limited. In lab 486 we will use Oracle Data Visualization to
create more more interesting perspectives.
Al fields:
select customer_id, age, income, tenure, loan_type, loan_amount, occupation, marital_s
CUSTOMER_D | CREDIT_SCORE_BIN

tatus

from credit_scoring 106k v where rownum < 168066
=] |sinl -« b l? = E  ~ | settin gs ~
@ Professional Manager @ Clerical Army @ Technician Farmer & Worker
Worker
Farmer

. ofessional
Technic

Manager

Keys Groups Valugs

CREDIT_SCORE_EIN %

MNam

@Grouped O Stacked @ CUSTOMER_ID

162

0 _

(Good Credt

Qtner Credit

— [ r\ﬂu“iNG DAY
NWWRAWUSY A\ucusT1, 2019
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Data Gathering and Preparation with OML

* Prepare Data set: create view credit_scoring 100k as select * from cre
* Exploratory Data Analysis: bin the variable

P L/ S QL CO d e : Show Histogram of Age (All Numeric Variables are Binned, This is an Example)
dbms_data_mining_transform.create_bin_num( t: Typcatly daa scienists sheld emiore their dats o ake sur 16 takes snse and atches e cats they
bin_table_name =>'bin_num_tbl"); W.JH . Joan_type, Loan_awaunt, occupation, sducation leval fron mining data bin_vis
dbms_data_mining_transform.insert_autobin_num_eqwidth( s e e l=lel (2]~
bin_table_name =>'bin_num_tbl', |, @G Osucas @ CUSTONER 1D
data_table_name =>'CREDIT_SCORING_100K_ V', 10

bin_num =>5 -
max_bin_num =>10
exclude_list =>

dbms_data_mining_transform.COLUMN _LIST('CUSTOMER_ID")

);
dbms_data_mining_transform.xform_bin_num( : I II I II II I I
bin_table_name =>'bin_num_tbl’, :
data_table_name =>'CREDIT_SCORING_100K V',
xform_view_name =>'mining_data_bin_view');

= H 858 &E E B 2 B E

NCA-. TRAINING DAY
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Data Gathering and Preparation with OML

e Attribute Selection aka Feature Engineering/Feature Selection
Create attribute importance Machine Learning model for Good Credit

Display the Top N Attributes for Good Credit Customers

¥script
pt %sql

DECLARE

v_sql varchar2(108); Select * from ai_explain_output_CREDIT_SCORE_BIN where rownum < 7;

B W ¢ M W ¥ & v oseftingsv

BEGIN
BEGIN CXEC.LJ,TE IMMEDIATE :DRO.P' TABLE a1_explain_output_credit_score_bin'; @Gouwed O Stacked @ EXPLANATORY VALUE
EXCEPTION WHEN OTHERS THEN NULL; 0.646
END; 06
05
BEGIN
DBMS_PREDICTIVE_ANALYTICS.EXPLAIN( .
data_table_name => 'CREDIT_SCORING_100K_V', 03
explain_column_name => 'CREDIT_SCORE_BIN', 02
result_table_name => 'AI_EXPLAIN_OUTPUT_CREDIT_SCORE_BIN');
END; 0.1
IEq d; ’ WEALTH CUSTOMER_DMG_SEGMENT INCOME HIGHEST_CREDIT_CARISTOMER_VALUE_SEGMESTDENTAL_STATUS

AR TRAINING DAY
PL/SQL procedure successfully completed. NNCC?HAUJG AUGUST 1, 2019



Data Gathering and Preparation with OML
* Attribute importance model for MAX_CC_SPENT_AMOUNT:

Display Top N Attributes for MAX_CC_SPENT_AMOUNT

EEG:[. Select * Trom ai_explain_output_MaX_ CC_SPENT_AMOUNT where rownum = 7
DBMS_PREDICTIVE ANALYTICS.EXPLAIN( ol el Bl e L B
data_table _name =» 'Credit_Scoring 100k v', ATTRIBUTE_NAME ATTRIBUTE_SUBNAME EXPLANATORY_VALUE RANK
explain_column_name => "MAX_CC_SPENT AMOUNT', INCOME 008842 1
result_table_name =3 'ai_explain_output_MAX_CC_SPENT_AMOUNT'); AIGHEST _CREDIT_CARD_LIMIT o.ossat °
Er D CUSTOMER_DMG_SEGMENT 007173 3
- WEALTH 0.07165 4
MAX_CC_SPENT_AMOUNT_PREW 0.06453 5
CHURN_RATE_OF_CC1 0.05036 6
* Split Data into Train data (60% data): N1_TRAIN_DATA
Test Data (40% data) : N1_TEST_DATA
M Create or replace view N1_TRAIN_DATA as SELECT * from CREDIT _scoring_100k_V SAMPLE (60) SEED (1)

[ Teate Create or replace view N2_TRAIN_DATA as SELECT * from CREDIT_scoring_100k MINUS

. . SELECT * FROM N1_ TRAIN_DATA

l ol oLt 1 TRAINING DAY
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ML Model Building, Evaluation and Application with OML

* Create Predictive Model to Target Good Credit Customers
* Add settings to n1_build_settings table

/¥ Create a Build Setting (DT) for Model Build */

EXECUTE IMMEDIATE 'CREATE TABLE nl_build settings (setting name VARCHAR2(38),setting value VARCHARZ(4088))':

EXECUTE IMMEDIATE 'INSERT INTO nl_build_settings (setting name, setting value) VALUES {''ALGO NAME'', ''ALGO DECISION TREE'')":
EXECUTE IMMEDIATE 'INSERT INTO nl_build settings (setting name, setting value) VALUES {''PREP_AUTO'', ''ON'')"':
DBMS_QUTPUT.PUT_LINE {'Created model build settings table: nl_build_settings *);

- Populate and Adjust Model Settinmg (DT) for Model Bui 11
EXECUTE IMMEDIATE "INSERT INTO nl_build settimgs WALUES ('°TREE_TERM_MAaX_DEPTH'', 7)';

build
EXECUTE IMMEDIATE 'INSERT IL'C ﬂi build_settings VALUES ('*TREE_TERM_MIMREC_SPLIT'', 2@8)';
EXECUTE IMMEDIATE "INSERT INT build_settings WALUES {''TREE_TERM_MIMWPCT_SPLIT'', .1)";
EXECUTE IMMEDIATE 'INSERT IL'C build ﬂttirgﬂ VALUES (' 'TREE_TERM_MIMREC_MODE'', 18)";
build_settimgs WALUES (' 'TREE_TERM_MIWPCT_MNODE'', 8.85)';

EXECUTE IMMEDIATE °INSERT INTO n

* Build a Classification mddel

Execute DBMS_DATA_MINING.CREATE_ MODEL Procedure:
DBMS_DATA_MINING.APPLY(‘N1_CLASS_MODEL,CLASSFICATION’/N1_TRAIN_DATA,
‘CUSTOMER_ID’’CREDIT_SCORE_BIN’/n1_build_settings’)

EXECUTE IMMEDIATE "CALL DBMS_DATA_MINING.CREATE_MODEL(''M1_CLASS MODEL'', ''CLASSIFICATION'', ''N1_TRAIN_DATA'', ''CUSTOMER_ID'',"'

CREDIT_SCORE_BIN'', ''nl_build_settings'')';

S AR TRAINING DAY
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ML Model Building, Evaluation and Application with OML

* Model Evaluation

- Test the Model by generating an apply result

Execute DBMS_DATA_MINING.APPLY Procedure:
DBMS_DATA_MINING.APPLY(‘N1_CLASS_MODEL,N1_TEST DATA’CUSTOMER_ID’’N1_APPLY_RESULT’)

Evaluation

* Create a lift result

Execute DBMS_DATA_MINING.COMPUTE_LIFT Procedure:
DBMS_DATA_MINING. COMPUTE_LIFT (‘N1_APPLY_RESULT’,’N1_TEST DATA’, 'CUSTOMER_ID,
'CREDIT_SCORE_BIN’,”’N1_LEFT_TABLE’,’GOOD CREDIT’, ‘PREDICATION’, ‘PROBABILITY’, 100)
EXECUTE IMMEDIATE 'CALL DBMS_DATA_MINIMNG.COMPUTE_LIFT(''MN1_APPLY_RESULT"',"''N1_TEST_DATA'"',"''CUSTOMER_ID'","'"CREDIT_SCORE_BIN"'
s "MNL1_LIFT_TABLE"'," "Good Ern.E:i‘t' 'y "'PREDICTION""," ':'F&DI.EI.-'J.EILIT‘r“ %

| 80 Titod TRAINING DAY
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* Model Evaluation

- Review Lift result :View Model's Cummulative Gains Chart and decide if its a good

model

ML Model Building, Evaluation and Application with OML

Gains and Lift Charts

« Gain or liftis a measure of the effectiveness of a classification model calculated as the
ratio between the results obtained with and without the model

« Gain and lift charts are visual aids for evaluating performance of classification models
» Both charts consist of a lift curve and a baseline

* However, in contrast to the confusion matrix that evaluates models on the whole
population gain or lift chart evaluates model performance in a portion of the population

» The grpater the area between the lift curve and the baseline, the better the model

Targers
100%

50% 100%

- FINISHED [ < & @
SELECT QUANTILE_NUMBER, GAIN_CUMULATIVE from N1_LIFT_TABLE where rownum < 48

E oW ¢ W ¥ ¢ & v sefings

@Grouped  QStacked @ GAIN_CUMULATIVE

R 17 18 M gl e
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ML Model Building, Evaluation and Application with OML
* Apply Model to New data:

Apply the Oracle Machine Learning Model to New Customers to Show
Customers Most Likely to Have Good Credit

%sql

select a.customer _id, a.prob_Credit_Score_Bin, b.age, b.income, b.tenure, b.loan_type,
b.loan_amount, b.occupation, b.education_level, b.marital_status

from (select * from (select Customer_id, round(prob_Credit_Score_Bin *100,2) prob_Credit_Score_Bin
from (select Customer_ID, prediction_probability(N1_CLASS _MODEL, NULL using *)
prob_Credit_Score_Bin from credit_scoring_new_cust_v))) a, credit_scoring_100k_v b

where a.customer _id = b.customer _id

order by a.prob_Credit_Score_Bin desc

Put the predication results into credit_score_new_predictions table

create table credit score _new predictions as
select a.customer_id
, a.prob_good_credit
» b.age, b.income, b.tenure, b.loan_type, b.loan_amount, b.occupation, b.education_lewvel, b.marital_status
from {(select * from (select Customer_id, round{prob_good_ credit *186,2) prob_good credit from {(select Customer_ID,
prediction_probability{(MN1_CLASS MODEL, "Good Credit” using *) prob_good_credit from credit_scoring_new_cust _w)})) a
s Credit_scoring 188k_w b
where a.customer_id = b.customer_id

Updated 9928 row{s). 3 TRAINING DAY
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* Apply Model to New data:

Review new predications table

select * from credit_score_new_predictions
order by rank() over (order by prob_good_credit desc)

/* Score and rank new customers that are a professional, married, and borrowing for education (in this case). You can
substitute or add other filters. */

select * from credit_score_new_predictions
order by rank() over (order by prob_good_credit desc)

Bl & e 2 -

CUSTOMER_ID ' PROB_GOOD_CREDIT * AGE | INCOME | TENURE =~ LOAN_TYPE  LOAN_AMOUNT  OCCUPAT

46459 100 20 5250 17 Housing 95000 Profession
89734 100 22 4250 14 Housing 95000 Profession
93597 100 24 5250 26 Housing 95000 Profession
18317 100 25 5250 25 Housing 95000 Profession
9193 100 31 5250 36 Housing 95000 Profession
7172 100 32 4250 10 Housing 95000 Profession
75821 100 36 4250 29 Housing 95000 Profession
17989 100 45 6250 3 Housing 95000 Profession _

3

ML Model Building, Evaluation and Application with OML

Apply a ML Model to a Single Record in a

Transactional Application:

select prediction_probability(N1_CLASS MODEL,
'Good Credit” USING 'Rich' as WEALTH, 2000 as
income, 'Silver' as customer_value_segment)
Prediction_Probability

from dual;

select prediction_probability(N1_CLASS_MODEL, "Good Credit'
USING "Rich® as WEALTH, 2888 as income, 'Silver' as customer_value_segment) Prediction_Probability
from dual;

Bl ¢ w2 x|~

PREDICTION_PROBABILITY

0.50988569663265846
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References:

1. Oracle Cloud Using Oracle Autonomous Data Warehouse E85417-33 April 2019

2. Oracle Cloud Using Oracle Machine Learning E78535-12 March 2019

3. Oracle Cloud Oracle Autonomous Data Warehouse Hans on Workshop Lab 100-400
(https://github.com/oracle/learning-library/tree/master/workshops/adwc4dev

4. Take your Analytics to the Next Level of Insight using Machine Learning in the Oracle
Autonomous Database, IOUG Collaborate 19, Charlie Berger, Oracle

Thank You and QA

Contact me at kai_yu@dell.com or visit my Oracle Blog at
http://kyuoracleblog.wordpress.com/
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