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Future -Proofing Against Changing Business Requirements
Strategy ņ ƨƹƹƸǅ ƜǈǆǇǂǀƸǅǆ ƭƻƸ ưǂǅƿƷEǆ ƛƸǆǇ ƜǂǁǉƸǅƺƸƷ ƝƴǇƴƵƴǆƸ
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Is Most Productive for Developers and Analysts
Integrated microservices, events, REST, SaaS, ML, CI/CD, Low-Code

Supports Many Workload Types
Transactions, analytics, ML, IoT, streaming, blockchain

Supports Many Data Types and Data Models 
Relational, JSON, graph, spatial, text, OLAP, XML



Multiple Single -Purpose vs One Converged Database

Run Single-Purpose Proprietary 
database for each data type

and workload

Oracle StrategyAmazon Strategy

Run Converged, Open, Best of 
Breed Oracle database for 
multiple data types and 

workloads

Amazon 
Aurora

Amazon 
DocumentDB

Amazon 
DynamoDB

Amazon 
Neptune

Amazon Quantum 
Ledger Database 

Amazon 
RedShift

Amazon 
Timestream

Amazon 
Honey Code

Amazon 
Kinesis

Amazon
Glue

Amazon 
ElastiCache

Amazon 
SageMaker
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ÅEach single-purpose database stores a 
fragment of your enterprise data, requiring 
data to be moved around and transformed

Å Integrating fragmented data makes 
application development and analytics 
extremely complex

ÅOperating many unique databases is 
inherently complex, expensive, and risky

Data Fragmentation from Single -Purpose Databases
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Develop and Deploy Anywhere MExtreme Portability
Oracle Database is Available On -Premises and In the Cloud
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On-Premises

Hosted, co-managed, or fully -managed (autonomous)

5



Oracle Cloud Infrastructure Global Footprint
As of December 2020: 29 Regions Live, 9+ Planned; 6 Azure Interconnect Regions
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New Release: Oracle Database 21c

Available first on Oracle Cloud

ÅAutonomous Database Free Tier

ÅDatabase Cloud Service

Coming soon to on-premises and 
other cloud services
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Database Releases and Support Timelines

2009

2010

2011

2012

2013

2014

2015

2016

2017

2018

2019

2020

202
1

202
2

202
3

2024

2025

2026

2027

Paid Extended SupportPremier Support Waived Extended Support Fee

Always check MOS Note 742060.1 for the latest schedule

Market Driven SupportLimited Error Correction

EXTENDED19c Extended Support 
ends 30 Apr 2027

18c Premier Support ends 30 Jun 2021

12.2.0.1 LIMITED ERROR
CORRECTION Limited Error Correction ends 31 Mar 2022 

(see MOS Note 161818.1)

EXTENDED12.1.0.2 Extended Support ends 31 Jul 2022

11.2.0.4 EXTENDED MARKET
DRIVEN SUPPORT Extended Support ends 31 Dec 2020*

21c Premier Support ends 30 Jun 2023

* For more information on 11.2.0.4 Market Driven Support, see https:// www.oracle.com/a/ocom/docs/ds -mds-database-11g-r2.pdf.
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Projected Database Release and Support Timeline
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Å Innovation Release - 2 years of Premier Support, and no Extended Support
Å Long Term Release - 5 years of Premier Support, and 3 years of Extended Support

2016

2017

2018

2019

2020

202
1

202
2

202
3

2024

2025

2026

2027

2028

2029

2030

2031

2032

203
3

203
4

18c Innovation

22c Innovation

21c Innovation

19c Long Term

23c Long Term

24c Innovation

Extended

Extended

(subject to change)

Always check MOS Note 742060.1 for the latest schedule



More Innovations to Support Converged Database

Multi -Model

Multi -Workload

Multi -Tenant

7 ƚǁƷ ƦǂǅƸ

21c
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Innovations to Support Multi -Model

Native Blockchain Tables

In-Memory Improvements

Automatic Zone Maps
X

SQL Macros

Multitenant Enhancements DB Nest

Security Enhancements

Sharding Enhancements

Persistent Memory

Graph PerformanceJSON Speed & Flexibility

In-Database JavaScript
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21c

Multi -Workload

Multi -Tenant

7 ƚǁƷ ƦǂǅƸ



Runs on Embedded Graal Multilingual Engine (MLE)

In-Database JavaScript
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ÅRun data processing JavaScript inside the Oracle Database, 
where the data resides

ÅEliminates expensive network round-trips

ÅJavaScript data types are automatically mapped to Oracle 
Database data types and vice versa

ÅLeverage open-source JavaScript libraries

ÅEasily execute SQL from JavaScript code

ÅEnables developers to work efficiently in modern 
programming languages
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Å Freely mix or join JSON and relational data

Å Transparent scale-out with full ACIDtransactions

Å Index any JSONelement for fast OLTP

Å Declarative Parallel SQL analytics across all formats

Å Run complex joins across multiple JSON documents and collections

Å Custom application code not needed to accomplish basic data 
management tasks

Binary JSON Data Type in Oracle Database
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Binary JSON Data Type Enables

SCANS UP TO 10X FASTER  |   UPDATES UP TO 4X FASTER
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2X Faster than MongoDB and AWS DocumentDB

JSON Performance in Oracle Database

Industry -standard Yahoo Cloud Serving Benchmark (YCSB)
Autonomous JSON Database with 8 OCPUs compared to: MongoDB Atlas on M60, AWS DocumentDB on R4.4xlarge
Source:   https://www.mongodb.com/atlas -vs-amazon-documentdb/performance as of 8/12/2020
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ÅOptimized Representation
ÅAnalyze larger graphs using less memory than 

previously required; existing applications will run faster 
with no change

ÅUser-Defined Algorithms
ÅCreate or extend graph algorithms using Java syntax 

ÅExecute as fast as native algorithms in the product 
because they are compiled with the same optimizations

ÅProperty Graph Visualization

Graph Enhancements
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Brings Key Security Benefits Of Blockchain Technology To Enterprise Applications
Blockchain Table

ÅEnables enterprises to identify and prevent 
illicit data changes

ÅImmutable table that automatically chains 
rows together cryptographically

ÅSimple to Use

ÅLook like standard tables with declarative SQL

ÅFull analytics and transactions on blockchain data

ÅAWS has yet another DB for ledgers - QLDB

ID User Value

1 Tom 500

2 Carol 176

3 Steve 500

4 John 176

5 Mike 332

6 Sarah 632

7 Eve 25

8 Prisha 850

Hash

ADSJS

%SHS

SH@1

DHD3

*EGG

AH11

LIO$

SHS4

BLOCKCHAIN TABLE

CREATE Blockchain Table

Trade_Ledger é;  
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User Fraud Protection

ÅBlockchain table prevents SQL changes by anyoneMregardless of credentials

ÅCryptographic signing of new data by blockchain owner enables non-repudiation 

Admin Fraud Protection

ÅCryptographic blockchain hash detects any change to data

ÅIndependent validation and distribution of blockchain hash prevents table rewrite

Identity Fraud Protection

ÅCryptographic signing of new data by users protects against impersonation

Blockchain Table Provides Multiple Layers of Fraud Protection
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Innovations to Support Multi -Workload

Native Blockchain Tables

SQL Macros

Multitenant Enhancements DB Nest

Security Enhancements

Graph PerformanceJSON Speed & Flexibility

Native JavaScript
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21c

Multi -Tenant

7 ƚǁƷ ƦǂǅƸ

Multi -Model

In-Memory Improvements

Sharding Enhancements

Persistent Memory

AutoML



Faster and Easier Machine Learning for Data Scientists and Developers
AutoML

SALES

ML Model

Auto Algorithm
Selection

Identify best 
prediction

algorithm for each 
workload

Auto Feature
Selection

Identify data that 
best predicts 

outcome

Auto Model
Tuning

Identify model 
parameters for 

best performance 
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ENABLES NON-EXPERT USERS TO LEVERAGE MACHINE LEARNING



AutoML UI
1. Choose dataset 2. Choose data to 

predict
3. Press start

Copyright © 2020, Oracle and/or its affiliates  |  Introducing the Next Database Release20



AutoML UI Multiple prediction algorithms ranked
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Support for the MSET -SPRT Algorithm

ÅThe Multivariate State Estimation Technique-Sequential Probability Ratio 
Test (MSET-SPRT) algorithm detects subtle anomalies while producing 
minimal false alarms

Support for the XGBoost Algorithm

ÅThe XGBoostAlgorithm is a highly-efficient scalable gradient tree boosting 
machine learning algorithm for regression and classification

ÅUseful for ad click-through rate prediction, hazard risk prediction, web text 
classification, etc. 

Addition of the Adam Optimization Solver for the Neural Network 
Algorithm

ÅComputationally efficient,  requires little memory 

ÅWell-suited for problems that are large in terms of data or parameters or 
both

Other Machine Learning Improvements
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Providing The Latest, Most Popular Algorithms For Data Scientists



Speed Of Persistent Memory For I/O -Bound Workloads

ÅNative Persistent Memory Store keeps database data and 
redo in local Persistent Memory (PMEM)

ÅSQL runs directly on data stored in mapped Persistent 
Memory file system

ÅEliminates IO code path, no need for large buffer 
cache

ÅNew database algorithms prevent partial or 
inconsistent stores to Persistent Memory

ÅScale-out using Native Database Sharding

Persistent Memory Store  
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DATA GUARD



ÅBOTH row and column 
formats for same table

ÅSimultaneously active and 
transactionally consistent

ÅAnalytics & reporting use 
in-memory Column format

ÅOLTP uses proven row 
format

Database In -Memory: Dual Format Database

Buffer Cache
In-Memory

Column Store

SALES SALES

Row
Format

Column
Format

SALES
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Simplifies Use And Improves Efficiency

ÅOracle automatically manages the placement and 
removal of objects in the In-Memory Column Store

ÅTracks usage patterns and moves and evicts objects 
from the column store

ÅColumns are automatically compressed based 
on their usage patterns

Self Managing In -Memory Column Store
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IN-MEMORY COLUMN STORE

ACTIVE DATA IS 
AUTOMATICALLY
CONVERTED TO 
COLUMNAR FORM
AND MOVED TO 
COLUMN STORE

INACTIVE OBJECTS 
REMOVED FROM 
COLUMN STORE



Dominant Approach For Scaling Internet Applications
Database Sharding

28

ÅHorizontal partitioning of data across 
independent databases (shards)

ï Each shard holds a subset of the data

ï Can be single-node or RAC or PDB

ï Replicated for high availability

ÅShared-nothing architecture

ï ƬƻƴǅƷǆ ƷǂǁEǇ ǆƻƴǅƸ ƴǁǌ ƻƴǅƷǊƴǅƸ OƜƩƮ0 

memory, disk), or software ( clusterware)

A single logical DB sharded
into N physical Databases 

Server1

Database

Table1

Shard1

Server2

Table1

Shard2
Server3

Table1

Shard3
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Sharding Enhancements
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Sharding Advisor Tool
Å Assists in the process of migrating a non-sharded schema to a sharded one

Å Analyzesnon-sharded database schema and query workload

Å Produces a ranked list of possible sharded database designs optimizedfor query performance, scalability, 
availability, and storage 

Create a Sharded Database from Multiple Existing Databases
Å Simplifies migration of multiple databases based on the same application schema to a sharded architecture

Å Creates a federated database capable of running cross-shard queries



Innovations to Support Multi -Tenancy

Native Blockchain Tables

SQL Macros

Multitenant Data Guard Multitenant Security

Security Enhancements

Graph PerformanceJSON Speed & Flexibility

Native JavaScript
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21c

7 ƚǁƷ ƦǂǅƸ

Multi -Model

In-Memory Improvements

Sharding Enhancements

Persistent Memory

AutoML

Multi -Workload



Isolation And Agility With Economies Of Scale

Oracle Multitenant

GL OE

AP
Self-contained PDB for each application
Å Applications run unchanged
Å Rapid provisioning (via clones)
Å Portability (via pluggability)

Common operations performed at CDB level
Å Manage many as one
Å Granular control when appropriate

Shared memory and background processes
Å Run more applications per server
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Å The Oracle Database will only support Container DB architecture from Oracle Database 21c 
onward

Å To ease the migration to this architecture, from Oracle Database 19c onward, for all editions, 
the multitenant architecture supports, for free, up to 3 user -created Pluggable Databases of 
any type

Å The Multitenant Option is required for deployment of 4 or more user -created PDBs

Take Advantage of Oracle Multitenant Container DB

CRM-ProdERP-Prod CRM-Dev1
CRM

Masked

Production Development

Snapshot CloneClone + Masking
Hot Refreshable Clone
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ERP-Prod GL-Prod CRM-Prod CRM-Dev



Multitenant Data Guard
Disaster Protection At The Pluggable Database (PDB) Level

Å Protection on PDB or CDB level using real-time Apply

Å No need to fail over a full Container Database!

Å Switchover and failover capabilities with the broker on a single PDB

HR
Standby

HR
SALES

Standby
SALES

Container Database in Boston Container Database in New York

Data Guard Redo Transport and Apply
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DbNest Protects From Both Noisy Or Malicious Neighbors

Multitenant Security
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ÅDbNest provides enhanced security isolation for 

both Container and Pluggable Databases, 

including:

ÅProcesses, CPU, Memory, Network, File access

ÅCDBs and PDBs each reside within their own 

ǆƸƶǈǅƼǇǌ ǅƸƴƿǀǆ ƶƴƿƿƸƷ ƴ GƧƸǆǇH0 ǊƻƼƶƻ ƴǅƸ 

enforced using advanced O/S features

Å Linux - Namespaces, CGroups, SECCompfiltering

ÅEach PDB Nest has its own PID and cannot access other 

PDBs in other nests

OPERATINGSYSTEM

PDB 1 NEST PDB 2 NEST PDB 3 NEST

CDB NEST


