Oracle Autonomous Database
Autonomous Development Advantage

Robert Greene

Product Manager
Oracle Autonomous Database - robert.c.greene@oracle.com

W @thegreeneman5

thegreeneman5




Barriers to Developer Adoption

Oracle Database is perceive as:

Powerful, but difficult to Get Started - relies on IT and DBA for set up
Best in Class, but Costly — license cost, hinders learning
High Performance, but Complex - requires DBA knowledge to tune

Relational only, not designed for modern data types , workloads, or Cloud

Autonomous Oracle Database Services will change downside perceptions

Powerful, Best in Class, High Performance, Relational, Easy to access, Affordable, Simple to operate, Modern
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Artificial Intelligence Revolution

Autonomous Database is the application of
artificial intelligence to database systems

It's a database industry wide change, the : : el
revolution is inevitable

_ o There's no denying that Artificial Intelligence is set to have significant and
Given database technology superiority from

i iy iy s g = (i Sk st far-reaching consequences on our future lives. To try and map out just how
O{rga cle leads by 5 decad g y ' extensive that is, we've produced this infographic to illustrate the concrete

ways in which Artificial Intelligence either has disrupted, or will disrupt,
across a wide range of sectors. May the Al revolution begin!
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Autonomous Database Services

Automates everything: Uses Machine Learning to enable reliability
. Provisioning of laaS and Database ~ and high performance
- Scale-Up and Scale-Out
- Performance Tuning over time

- Security and Patching
_— - 9

. Fault Tolerance
Mission Critical, Simple, Low Risk, Low Cost
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Autonomous - Effortless Operational Excellence

= Primary
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__ Standby
Detection and recovery of Hang Management Query Optimization
failed/sick server, storage and Anomaly Detection and Switchover Real-time statistics
network switch/link Error Identification and Prioritization Automatic Indexing

Machine Learning based Diagnostics, Recovery and Optimization
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Autonomous - Effortless Extreme Performance

Runs on Exadata — world'’s fastest database platform
- Worlds first Non-Monolithic Distributed Database Architecture
Fastest storage - latest NVMe flash
Fastest communication - RDMA over InfiniBand
Smart offload of queries to columnar cache in Exadata Storage
- Transparent elastic scaling for both OLTP and Analytics

- Uses world’'s most proven database technologies
Real Application Clusters for Scale-Out, Online Operations
- Active Data Guard for database aware Disaster Recovery, Zero Data Loss Protection
Parallel SQL, Database Containers, In-Memory, Database Vault and more

®
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One Autonomous Database

Customizable Private
Database Cloud

Ultra-Simple and Elastic

Copyright © 2020 Oracle and/or its affiliates.




The Enterprise Journey to Autonomous Database

‘ ’ Dedicated

Standard Custom
Unified Lifecycle Customizable Lifecycle

2o

Business Mission
Critical Critical

Database Eectrum ]
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The Enterprise Journey to Autonomous Database - Cloud at Customer

ORACLE
AUTONOMOUS
DATABASE

A0

ORACLE
AUTONOMOUS
DATABASE

Business Mission
Critical Critical

\Dawbaseu

Autonomous Journey: Cloud at Customer (CY20)

Cloud at Customer: Dedicated
Hybrid: Dev-Test Cloud, Prod On-Prem
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Autonomous Database Provisioning Demo

= ORACLE Cloud C( US East (Ashburn) v ﬁi

Quick Actions All systems operational

View health dashboard

COMPUTE AUTONOMOUS TRANSACTION PROCESSING AUTONOMOUS DATA WAREHOUSE ACtion Center
Create a VM instance Create an ATP database Create an ADW database
A User Management

What's New

NETWORKING OBJECT STORAGE NETWORKING
Set up a network with a wizard Store data Set up a load balancer

Solutions Dec 17, 2019
. \ Y 2l PIGE]
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Elastic Scaling

Instant scaling online for highest performance
and lowest cost

Scale compute or storage independently

All scaling operation occur online — while the
application continuous to run

Scaling actions are exposed through Cloud Ul
and REST APIs

Automatic or Manual Scaling
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Automatic Indexing
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An expert system that implements indexes based
on what a skilled performance engineer would do

Reinforcement Learning allows it to

learn from its own actions as all

candidate indexes are validated before being
implementing

The entire process is fully automatic

Transparency is equally important as
sophisticated automation

All tuning activities are auditable




Native Highly Available Applications

Real Application Clusters

Online maintenance operations and protection from
server failures

Transparent Application Continuity
Tracks and records session and transaction state
Recovers and replays in the event of unplanned outage
Proactively drains services before maintenance
Hides planned switchover and/or failure events
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Transparent Application Continuity Demo

SwingBench 2.6.0.1082 ((DESCRIPTION=(CONNECT_TIMEOUT=120)(RETRY_COUNT=20)(RETRY_DELAY=3)(TRANSPORT .CONNECT_TIMEOUT=3)(ADDRESS_LIST=(LOAD_BALANCE=on)(A.. - © X

File Help

BedoO %

[Configuration|| Preferences ' Output | Events | Transactions | jobs |

User Details | Connection Pooling " Properties | Id [ Class Name [ short Name Load Ratio Activate? |

Connection Properties 4 R ||[Customer R m.dom. .transactions.NewC... NCR 2012 ] =
Key ] Value Update Customer Details  com.dom.benchmarking.swingbench.transactions.Updat... UCD 10

Fetchsize 20 Browse Products dom. tre Brows... BP %0 L

statementcaching 120 ‘. Chart Preferences  Logged on Sessions | 50/50

FastFailover true

OnsConfiguration

AppContinuityDriver

nodes=10.0.0.7:6200,10.0...
true

Connection Initilisation Commands

@ X

Command

Load ! Environment Variables ' Distributed Controls |,

Number of Users

Min. Inter Delay Between Transactions (ms)
Max. Inter Delay Between Transactions (ms)
Min. Intra Delay Within Transactions (ms)

Max. Intra Delay Within Transactions (ms)

O DB D

Logon Delay (millseconds)
Logon Group

Wait Till All Sessions Log On
Logoff Post Transaction

Tx. per Reconnect

Benchmark Run Time (hh:min)
Record Statistics After (hh:min)
Stop Recording After (hh:min)

1691-
DML Operations
1353

1015

>35/1Wa

105358
Response Time (S sec Moving Average)

84286

63215

33075

42143

21072

Py S—
388-,
Transactions Per Second

310~

233-

s5/L

67

14916~ Transactions Per Minute

11187~

7458+

4516

UL

3729

o
7:54:58 PM

75507PM  7:5520PM  7S5:33PM 7:5545PM 7SSSBPM 7SELLPM 56:24 PM 56:36 PM
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DEo O |

Configuration | Preferences ' Output ' Events |
User Details|| Connection Pooling ', Properties |

Isoe |

Username

Password

Connect String I\ME=SBATP3_tp.atp.oraclecloud.com)))l (/)

3

Driver Type [Oracle jdbc Driver

[v] Connect to Oracle Cloud Service

Credential File |Ihome/opc/WaIIet/WaIIet_sbatps.zip |
["] Collect Database Statistics

[ Take AWR Snapshot at Start and End

Admin Username l |
Admin Password I l @

Load | Environment Variables ' Distributed Controls ',

Number of Users 50 %]
Min. Inter Delay Between Transactions (ms) 0fs
Max. Inter Delay Between Transactions (ms) 0fs
Min. Intra Delay Within Transactions (ms) 0fs
Max. Intra Delay Within Transactions (ms) 0 %]
Logon Delay (milliseconds) 1005
Logon Group =
Wait Till All Sessions Log On false v
Logoff Post Transaction
Tx. per Reconnect
Benchmark Run Time (hh:min) 0 %] 0 %]
Record Statistics After (hh:min) 0= 0fs

Stop Recording After (hh:min)

Order Entry (jdbc)

= X
Transactions ' Jobs |
Id [ Class Name | Short Name Load Ratio Activate ?
Customer Registration com.dom.benchmarking.swingbench.transactions.NewCus... NCR 2015
Update Customer Details com.dom.benchmarking.swingbench.transactions.Update... UCD 10 %l ¥
Browse Products com.dom.benchmarking.swingbench.transactions.Browse... BP 90 = I
Order Products com.dom.benchmarking.swingbench.transactions.NewOrd... OP 5015 -
AV
“ Chart Preferences Logged on Sessions | 0/50
L- ;
DML Operations
o
=
= 0
a
TResponse Time (5 sec Moving Average)
3
'f
@ 0
o
3
[-N
“
)_ ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
Y Transactions Per Second
4
& 0
a
)- L
T Transactions Per Minute
2 0
=
3
26:05 AM 6:26:16 AM 6:26:27 AM 6:26:38 AM 6:26:49 AM 6:27:00 AM 6:27:11 AM 6:27:22 AM 6:27:34 AM 6:27:45 AM 6:27:56 AM 6:28:0°

Users Logged On : 0




Developer Ready for Low Code Development

- Application Express (APEX)
- Rapid Database Application Development

. REST Data Services (ORDS)
- REST interfaces to database tables and procedures

- SQL Developer Web
- Data Modeling and SQL Development

- Performance Hub
- Database Monitoring
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REST APIs and CLI commands for all ADB Operations

ORACLE cloud

Infrastructure User Guides

UpdateAutonomousDatabase

AP| Reference Home fruT /20160918/autonomo
» Amazon S3 Compatibility API
» Audit API
» Container Engine for Kubernetes API
» Core Services API RequeSt
~ Database Service API

Database Service APl Home UpdateAutonomousDatabase
~ AutonomousDatabase

AutonomousDatabase Reference

Parameters

CreateAutonomousDatabase

Name
DeleteAutonomousDatabase

GetAutonomousDatabase if-match

ListAutonomousDatabases

RestoreAutonomousDatabase

StartAutonomousDatabase

StopAutonomousDatabase autonomousDatabaseld
UpdateAutonomousDatabase

» AutonomousDatabaseBackup

» AutonomousDataWarehouse

» AutonomousDataWarehouseBackup

Copyright © 2020 Oracle and/or its affiliates.

Database Service API > AutonomousDatabase > UpdateAutonomousDatabase

Try for Free Estimate My Services

Database Service API

API Version

20160918 ¥

tonomousDatabaselId} Language

Updates the specified Autonomous Database with a new CPU core count and size. English (en) ¥

ch Database Service API

Description

Required: no
Type: string

For optimistic concurrency control. In the PUT or DELETE call for a resource, set
the if-match parameter to the value of the etag from a previous GET or POST
response for that resource. The resource will be updated or deleted only if the
etag you provide matches the resource's current etag value.

Required: yes
Type: string
Minimum: 1
Maximum: 255

The database OCID.



Operational Notifications

= ORACLE Cloud Q US East (Ashburn) v Qg @ E] @ g

Notificati
e Topics in AppCompartment Compartment

Create Topic

Topics

Subscriptions

Name Description State Topic OCID Created v
List Scope
oo St A topic for monitoring activities related to software maintenance ® Active ~Syhbn6dshq  Show Sun, Oct 6, 2019, :
nce P ttoring activit w ' : Ve Copy 10:08:31 PM UTC :
COMPARTMENT T
AppCompartment & . A topic for people who want to subscribe to backup activity . ...606w64q5hq Show Thu, Sep 26, 2019, :
BackupTopic notifications ® Active oy 2:56:53 AM UTC :

atpdpreview?2 (root)/AppCompartment

Showing 2 ltems Page 1
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Oracle Database Drivers

3

Python | Node.js
cx_Oracle} node-

oracledb

ODPI-C

Also used by custom apps

() Oracle Open Source Drivers @ Oracle Proprietary Drivers
Oracle Call Interface, Oracle C++ Call Interface, ODBC, JDBC, ODP.NET, Pro*C,
. Third Party Open Source Drivers Pro*COBOL, SQLJ, OLE DB, OLE DB for OLAP
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Client Connections Best Practices

« Connect to Services for Workload Prioritization and Maintenance

 Applications connect to a pre-defined database service to control:
— SQL parallelism, relative priority, max concurrently executing users

SERVICE DEFAULT SQL SHARE OF CONCURRENCY BEFORE
PARALLELISM RESOURCES QUEUING
TPURGENT MANUAL 12 100 X CPUs
OLTP

TP 1 8 100 X CPUs

HIGH CPUs 4 3

DW, Batch,

Reporting MEDIUM 4 2 1.25 X CPUs
LOW 1 1 100 X CPUs

» Key Considerations
— DW Query Parallelism, OLTP Concurrency, Overall Request Prioritization
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IDE Integrations Demo

« QOracle Developer Tools for VS Code

» Oracle Developer Tools for Visual Studio

« QOracle Cloud Infrastructure Toolkit for Eclipse
 NetBeans ... coming
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o File Edit View

X0q|ooL

Project Buld Debug Test Analyze Tools FExtensions WA
0~ B - W oo P Attach... ~
Server Explorer v
¢ ] G5
4 & Oradle Cloud Infrastructure
4 a CSHAY (us-ashb db
4 [3 Autonomous Transaction Processing Databases
£® 00W2019DB-DR
23 MyAlwaysFree
B freefree -+ Create Data Connection...
&I Autonomous Data Warehoy -+ Clone Database...
> A Awre 5B Strt.
4 ¥ Data Connections
4 @ ADMIN.myalwaysfree_high 8 sop.
4 (@ Tables Z  Senvice Console
4 [ Relational Tables = Terminate.
4 [ CUSTOMERS Restore.
b EH NAME Scale Up/Down
> B SALARY 7 Update Credentials...
v [3 Constraints S—
b D inderes pdate License Type..
b B Triggers Z  Upgrade Instance To Paid..
b [ Object Tables Z Download Credentials Files..
b [ XML Tables ¢ Refresh
b %A Views & Properties Alt+Enter
b B8 Indexes
[®7 Procedures
b [ Functions
4 ] Packages
4 @ TEST

& TEST(Package Body)




I w File Edit View Debug Analyze Tools Extensions Window Help  Search (Ctrl+Q) pe Signin A, — ] X I
f0-0|B-EH|9-Q - - - p Attach.. - | 51| @ & LiveShare &

Server Explorer
¢ wE R
& Oracle Cloud Infrastructure
b A Azure

¥ Data Connections
b =B Servers

JBJO|d)q uoinjog

'
g
=
2
=
o
g
m
e

Server Explorer [EEILT%




File Edit Selection View Go Debug Terminal Help
ORACLE EXPLORER: .. + = ORAMAGplsqgl ® = ch.sq

3 HR.MyAlwaysFree_high ers > cshay.ORADEV > AppData > Roaming > Code > Usg
v Tables select LAST_N FROM EMPLOYEES
AME
UMBER
ANALYZED
END_DATE
ENQUEUED_SCN

RU_oaTE Oracle Developer Tools for

RUN_DURATION

Sne_rmve VS Code

CHANGE
1_MINUTE

> Relational Tables
> Object Tables
> XML Tables

> Views

% %%

> Procedures

> Functions

v Packages
> ORAMAG

S T
Triggers for i i

THEERRRRR R

> Synonyms

> Sequences p_out_values(i) := is_prime(

— P>

END "DETERMINE_PRIMES"; Free on Visual Studio Code Marketplace

Linux, macOS, Windows

FUNCTION "IS_PRIME" ("P_NUMBER" Connect to Oracle Autonomous Database and Oracle Database

lsart ' =9 Edit and Execute SQL and PL/SQL

1_sqgrt_ceil g P 8 H

1_divisor L := 0; View result sets and save in .CSV and JSON

1_divisor_squared ' Autocompletion and intellisense

Code Snippets

if p_number < 2 ther Oracle Explorer Tree Control
return IS_NOT_A_PRIME;

end if; Visit the Quickstart to get started
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https://marketplace.visualstudio.com/items?itemName=Oracle.oracledevtools
https://www.oracle.com/database/technologies/appdev/dotnet/odtvscodequickstart.html

o File Edit  View

g
o
<3
S
x

Project  Build

"o H&’ -

Server Explorer
¢ sk

4 & Oracle Cloud Infrastructure

Debug  Test

4 4 CSHAY (us-ashburn-1:oradbapisdev:oradbdotnetdemo)
4 E Autonomous Transaction Processing Databases

£@ OOW2019DB-DR
g MyAlwaysFree
O@ freefree
il Autonomous Data Warehou
b A Azure
4 g¥ Data Connections
4 2 ADMIN.myalwaysfree_high
4 [BTables
4 [BRelational Tables
4 B CUSTOMERS
> EHENAME
b EH SALARY
> [E Constraints
b & Indexes
> @Triggers
> B Object Tables
b (B XML Tables
b & Views
b [ Indexes
[ Procedures
> EE,‘ Functions
4 & Packages
4 3 TEST
iz} TEST(Package Body)

(RN I R

YO NNAN

Create Data Connection...
Clone Database...

Start...

Stop...

Service Console
Terminate...

Restore...

Scale Up/Down...

Update Credentials...
Update License Type...
Upgrade Instance To Paid...

Download Credentials Files...

Refresh
Properties

Analyze  Tools

Extensions W

P Attach... ¥
'

Alt+Enter
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Oracle Developer Tools for
Visual Studio

Free - Available for Visual Studio 2019 and 2017
Cloud Explorer for Autonomous Database Resources
Browse, Create, Manage , Terminate, Connect
Oracle Designers (Table, View, Stored Procs, etc.)
SQL Script & PL/SQL Editing/Debugging
Schema Comparison Tools
Offline Database Project with Source control integration

Product Page:
https://www.oracle.com/database/technologies/developer-
tools/visual-studio/



‘\'(7&2@ FEE 0RO Ry v.Eoy
E Autonomous Databases $3
Profile: DEFAULT Workload Type
Compartment: [Root Compartment] All
Region: US_PHOENIX_1
Refresh ADB List
Name Database Name  State Always Free Dedicated Infrast CPU-Core Storage
KMATPS KMATPS @ AVAILABLE No No 1 1
ADWDB DB201908250... (1) STOPPED No No 1 1
ATPJAVATEST ATPJAVATEST (@) AVAILABLE No No 1 1
ATPPluga P — INo [
JoscTe:  Refresh List No 1 1
Swingbe No 4 2
Create ADW Instance
Create ATP Instance
Admin Password |
%) servers | Create Clone its 2
Create Connection = 2
ot Download Client Credentials (Wallet) EMPNO  |ENAME 1 J0B
/ Succ, Restore 1 7369  SMITH CLER
V Sucel Scale Up/Down 2 7499  ALLEN  SAL.
| Stop 3 7521  WARD  SAL.
5 4 7566 JONES MA..
Terminate 5 7654  MARTIN SAL.
Update Licence Type 6 7698  BLAKE MA...
5 7 7782 CLARK MA..
Autonomous Database Information 8 7788 SCOTT  ANA|
: - 9 7839 KING PRE.
Register JDBC Driver 10 7844 TURNER SAL.
11 7876 ADAMS  CLER
Total 14 records shown
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Oracle Cloud Infrastructure
Toolkit for Eclipse

Free - Available on GitHub
https://sithub.com/oracle/oci-toolkit-eclipse/releases

Support Autonomous Database Services (ATP/ADW)
Create/Terminate, Start/Stop, Clone, Restore Database

Scale up/down, change admin password, update license type etc.
Connect and browse schema

Blog
New Eclipse Plugin for Accessing Autonomous Database



https://github.com/oracle/oci-toolkit-eclipse/releases
https://blogs.oracle.com/dev2dev/new-eclipse-plugin-for-accessing-autonomous-database-atpadw

Orchestration & Developer SDKs

- Terraform Orchestration
- OCI Provider:

Language SDKs and IDE toolkits
- Java, Python, Ruby, & Go:
Eclipse Toolkit::

- Containers
Using Docker with ATP example:

- Client Compute for Database in Oracle Cloud Marketplace
- Oracle demo client image, configured during OCI Compute Provisioning

Copyright © 2020 Oracle and/or its affiliates.

ORACLE

Linux

Oracle Cloud Developer Image

Oracle Cloud Developer Image



https://www.terraform.io/downloads.html
https://docs.cloud.oracle.com/iaas/Content/API/Concepts/sdks.htm
https://docs.cloud.oracle.com/iaas/Content/API/SDKDocs/eclipsetoolkit.htm
https://github.com/oracle/learning-library/blob/master/workshops/autonomous-transaction-processing/LabGuide800BuildingMicroservicesOnATP.md

Always Free Services

D E

Autonomous Compute Storage
Database
2 x Databases 2x VM 2 x 50GB Block

20GB Storage Each  1GB Memory Each 10GB Object

Copyright © 2020 Oracle and/or its affiliates.

10GB Archive

Learn, explore, and build for free!

Load
Balancing

10 Mbps
Bandwidth
Shape




Micro Services Architecture

-+ Separate best of breed database for each
service

+ Data store separation comes with tradeoffs and
complexities

— data consistency/data sharing

— security/governance

— proprietary APls/cloud services

— high availability/scalability configurations
— overall complexity

 Analytics requires the federation of data from
the various services

Copyright © 2020 Oracle and/or its affiliates.

Micro Services Application

EVENT EVENT
PRODUCT CATALOG CUSTOMERS ORDERS
[CE— CONE— R
= o =
-

ANALYTICS RECOMMENDATIONS
> 4 I




Micro Services Architecture

—

REST API
CATALOG CUSTOMERS  ORDERS  RECOMEND ANALYTICS
O S OISR SO [oo0 TN
= [a] =
I ~ 4
-

- L
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Autonomous Database eliminates complexity for Developers

Fastest time to usage
Rapid provisioning, online elastic scaling

No DBA support required for
Performance tuning, patching, or cloning

One database service for all developer requirements
Relational, JSON, Spatial, Graph, Text, etc.
Industry standard compliant; ISO SQL, JDBC, PEP249 etc.
RESTful data access, IDE support

APEX for low-code application development

Free Tier for testing and learning
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Thank You

Robert Greene

Product Manager
Oracle Autonomous Database — robert.c.greene@oracle.com
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Safe Harbor

The preceding is intended to outline our general product direction. It is intended for information purposes
only, and may not be incorporated into any contract. It is not a commitment to deliver any material, code,
or functionality, and should not be relied upon in making purchasing decisions. The development,
release, timing, and pricing of any features or functionality described for Oracle’s products may change

and remains at the sole discretion of Oracle Corporation.

Statements in this presentation relating to Oracle’s future plans, expectations, beliefs, intentions and
prospects are “forward-looking statements” and are subject to material risks and uncertainties. A detailed
discussion of these factors and other risks that affect our business is contained in Oracle’s Securities and
Exchange Commission (SEC) filings, including our most recent reports on Form 10-K and Form 10-Q
under the heading “Risk Factors.” These filings are available on the SEC’s website or on Oracle’s website
at http://www.oracle.com/investor. All information in this presentation is current as of September

2019 and Oracle undertakes no duty to update any statement in light of new information or future events.
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