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Oracle Database 18c:
Now Available

Delivers multitenant architecture, database in-memory, and Oracle

Database Sharding.
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Autonomous Database and Oracle Database 18c
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Oracle Cloud Platform Autonomous Services

ORACLE CLOUD PLATFORM AUTONOMOUS SERVICES

Data
Management

+ Rapid insights and
innovation by
provisioning a data
warehouse in seconds

* Automated elastic
scaling to millions of
transactions per sec;
only pay for capacity
used

Application
Development

* Automated artifact

discovery, dependency
management, and policy

based dependency updates

+ Automated identification &

remediation of security

issues throughout the CI/CD

pipeline

Mobile &
Bots

+ Self-learning chatbots

observing interactions &
preferences to automate
frequently performed
actions

« Unsupervised, smart bots

using ML to learn from

conversations enabling fluid,

contextual conversations

App & Data
Integration

+ Self-defining integrations

automate business
processes across Saas &
on-prem apps

+ Self defining data flows

with automated data lake
and data prep pipeline
creation foringesting
data (streaming & batch)

* Automated data

Analytics

discovery and
preparation

* Automated analysis

for key findings along
with visualization and «
narration delivering
quicker real time
insights

Security &
Management

* ML-driven user and

entity behavior analytics
to automatically isolate
and eliminate suspicious
and malicious users

Preventative controls to
intercept data leaks
across all kinds of data
repositories

* Automated code generation
with single button
deployment enabling rapid
application development
even by LoB users

* Automated caching API calls * Automated data catalog
to nearest data center in population with
real time to reduce response intelligent data profiling
latency based on location

* Al/ML-driven
management of
thresholds, server
topology, and
configuration drift
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Oracle Database 12c¢c “Under the Radar” Features
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SQL> SELECT * FROM DUAL;

D

X

1 row selected.

SQL_ID: abkd9fv2v9sl

SQL> COLUMN sql_text FORMAT a50

SQL> SELECT sql_text FROM v$sql WHERE sql_id ='&_sql_id";
SQL_TEXT

SELECT * FROM DUAL
1 row selected.
SQL_ID: cf9bgxbfytvsb
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ALTER SYSTEM CANBTHL 20, 51142, 8vu7s907prbgr’;
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Multitenant Architecture
Components of a Multitenant Container Database (CDB)

+ Upto4k PDBs per CDB
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Pluggable Databases Multitenant Container Database

Advantages of Multitenant Architecture

Reduced CapEx & OpEx, Increased Agility, Easy to Adopt and Use
AP

Self-contained PDB for each application
* Applications run unchanged

* Rapid provisioning (via clones)

* Portability (via pluggability)

Common operations performed at CDB level
* Manage many as one

(patch, upgrade, HA, backup)
* Granular control when appropriate

000000

I o I Shared memory and background processes
Complementary to VMs * More applications per server
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Refreshable PDB Switchover
A refreshable clone PDBW @ F7 " STy PDB
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Refreshable PDB Switchover

Per-PDB replica with only two CDBs to manage!

I_5<

Serverl 1. create pluggable database Red;

4. create pluggable database Brown;
6. create pluggable database Grey
from Grey@CDB2_Link

CDB1 o (o] o) (o] refresh mode every 2 minutes;
Server2

2. create pluggable database Red
from Red@CDB1_Link
refresh mode every 2 minutes;
3. create pluggable database Gold;
B2 Q@ o) (o] O 5. create pluggable database Grey;

Refreshable PDB Switchover

Planned switchover

Serverl
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Server2

alter pluggable database Grey
refresh mode every 2 minutes
from Grey@dblink switchover;

Refreshable PDB Switchover

Unplanned switchover

Serverl
I o 0 O O O
Server? ﬂl alter pluggable database Grey
refresh;
2. alter pluggable database Grey
refresh mode none;
3. alter pluggable database Grey
sz ©Q O O o) Z‘K open read write;




PDB Snapshot Carousel
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CREATE PLUGGABLE DATABASE cdbl_pdb3 FROM cdbl_pdb1l
FILE_NAME_CONVERT=('cdb1_pdb1' 'cdbl_pdb3’)
SNAPSHOT MODE EVERY 120 MINUTES;

ALTER PLUGGABLE DATABASE SNAPSHOT MODE EVERY 24 HOURS;

Snapshot Carousel
Convenient source for a simple point-in-time recovery of a PDB

Point-in-Time Recovery

1. Dataerror made on
Wednesday

2. Recover from
Tuesday s+ -

Point-in-Time Recovery with Snapshot Carousel
Carousel stores archive logs along with corresponding snapshot clones

Archi\{e Logs

: , * "Flashback” to Thursday 10:17am:
= 1. Restore Thursday midnight’s snapshot

2. Roll forward to 10:17am from archivelog
— PDB will be “transactionally consistent” as of this time
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Point-in-Time Cloning with Snapshot Carousel

“Hot Clone” introduced with 12.2

Basic hot clone is transactionally consistent with source PDB
as of SCN at completion of statement

alter pluggable database Hot Clone open;
Snapshot Carousel enables hot clone to a specific point in time (or SCN)

Restore most recent snapshot from carousel

Roll forward to required point in time by performing recovery from corresponding
archive log

Transportable Backups
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restore database root ;

restore database "PDB$SEED";

restore database PDB1,;
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catalog preplugin <archivelog that are generated after unplug>;

restore pluggable database <pdbname> from preplugin;

recover pluggable database <pdbnme> from preplugin;

restore pluggable database <pdbname> skip preplugin;  <<== optional

recover pluggble database <pdbname>;

alter pluggable database <pdbname> open;
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In-Memory 18c Key Features

* Automatic In-Memory Management

R — * In-Memory For External Tables

* In-Memory for Extreme Capacity NVRAM Memory
* Many performance improvements:

—In-Memory Dynamic Scans

— In-Memory Optimized Arithmetic

— Mixed workload performance improvements

Automatic In-Memory Management
Greater Automation and Reduced Administration for Cloud Services

In-Memory Column Store
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Sales _Q1

* In-Memory tables and partitions
automatically ranked using access
— Heat Map (introduced in 12c¢)

Sales_Q2 * Hot data automatically chosen for In-

] Memory population
Sales_Q3
* Colder In-Memory data

automatically evicted

SALES * Useful for managed cloud services
Sales_Q . since no user intervention required

Database In-Memory Performance Improvements
Multiple Areas of Performance Improvements

* Enhanced Mixed Workload performance

— Up to 2X Performance Improvement
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Improved aggregation performance
— Aggregation push-downto Exadata

* Improved JSON Processing
* Faster expression evaluation
* Improved Fast-Start performance

* Improved Join Processing

* Improved Compression at Query High



Oracle Database Sharding
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New Sharding Method: User-defined Sharding

Explicit mapping of data to individual shards for performance & regulations
i Sharded Database B

« Partition shards by RANGE or LIST User-defined shards on hybrid cloud

— List or Range of sharding key values are assigned to
each chunk by the user @ @

* Supported by Data Guard and Active Data Guard

* Full control on location of data provides:
* Regulatory compliance
= Data remains in country of origin

* Hybrid cloud and cloud bursting

= Some shards on premises; other shards in the cloud

+ Efficient range queries

* Precisely controlled data distribution
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Sharded RAC

Higher performance for shard-aware RAC applications

Instance 1 Instance 2 Instance 3
. . Partition P1 Partition P2 Partition P3
» Affinitizes shardsto RAC instances
— Requests that specify sharding key will be routed to — — —
the RAC instance that logically holds the shard — T 1
.. 11 J 1 1 J

— Affinity gives better cache utilization and reduced
block pings across instances — R —

* Requeststhat don’t specify sharding key still
work transparently

* Gives Sharded Database performance with
minimal application changes

— Just add sharding key to the most performance
intensive operations

Oracle RAC Database
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