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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

* Al/ML-driven
management of
thresholds, server
topology, and
configuration drift

* 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
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Oracle Database 12c¢c “Under the Radar” Features
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Invisible Columns
SQL Plan Management Enhancements

Real Time Materialized Views
Long |dentifiers Auto Generated Sequences
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Online Table Move

Online Tablespace Encryption Auto List Partitioning

uoissaidwo

SR, Oracle Database 18c M, Tt T WM T3 . TIRTEXTF RN RAAEE4EN
RSCHE, ERAE =M, SR TT HA B AME R, Xt bE v FRe . S
BALTRATR L TR DL T IX S E R IIREE 18c ERAIL, A8 THEE 2152 Oracle 1
BT A
S B JUA/ IR . BARDN, (HEDhREIRE R, RSEH .

1.SET FEEDBACK ON SQL_ID
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SQL> SET FEEDBACK ON SQL_ID



SQL> SELECT * FROM DUAL;

D

X

1 row selected.

SQL_ID: a5ks9fhw2v9s1

SQL> COLUMN sqgl_text FORMAT a50

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

SELECT * FROM DUAL
1 row selected.

SQL_ID: cf9bgxbfytv5b

2.0PTIMIZER_IGNORE_HINTS, OPTIMIZER_IGNORE_PARALLEL_HINTS
R SRR G . R RESRER] i T HINT I & AR RE e, AR
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3.ALTER SYSTEM CANCEL SQL
I IX AN A W] UG 4T HAT I EWE R, W DMLIER], 54
R. FTHIT AR saL iEa), XMBRA
ALTER SYSTEM CANCEL SQL 'SID, SERIAL, @INST_ID, SQL_ID';
ALTER SYSTEM CANCEL SQL '20, 51142, 8vu7s907prbgr’;

4 .Scalable Sequences
RSB o AT XA FREIE, U AP T W] LUK 1 R 51N 28 51 R 1
FeM, JCHFIWE R TN . T2 B ) A
CREATE | ALTER SEQUENCE sequence_name

SCALE [EXTEND | NOEXTEND] | NOSCALE
5.Private Temporary Table
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Multitenant

E Oracle Database 12c 5| A\ T A #fi#k ¥z % (pluggable database) FIMES, FATHRALRN
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B EES ] LLE T PDB (Flashback ##4 /%2%%) . 7E Oracle Database 18c H 3 H T ¥ IhRE, 1E
X HE AN EHA A L H KT HE Refreshable PDB Switchover F11 PDB Snapshot Carousel.

Multitenant Architecture
Components of a Multitenant Container Database (CDB)

+ Upto4k PDBs per CDB

[ )
«—PDBs
DB
«— Root

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

L

Refreshable PDB Switchover

A refreshable clone PDB & —™ v P& H R 5L i nr 44 a2, vl DS J 4% i A e 135 PDB
[ XM, WA TR T B s R eT D T — R R . XA,
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P8 L+ (Data guard) FIEIE, FFEHMANERMAE LT ALK . E1IEF R Tk

PRI HER . AERE BT, WEEIL AT AR T 2, 7EEBIR GO 2 2 R 3T 6]

HI%dE . B0 LSS S Data Guard M3, E2TEEAEREE FHE .
Refreshable PDB Switchover

Per-PDB replica with only two CDBs to manage!

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
)
coer © (o] o) o) '\@\

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
w2 O O O O Z‘\ 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

o




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
E Oracle Database 18c 2§, —/MA#sEdaEn e & TR % PDB, WFAR A EEH P —A>
PDB & JF 2| 4 — MR E, ZXFERIPER, JATTHELILR root, MG R seed, EJEIE
JRIATF ZE ) PDB

restore database root ;

restore database "PDBSSEED";

restore database PDB1;
M Oracle Database 18c 144, it Preplugin Backups (I35, FRATAT LK 5 PDB if J5 3]
—NETEEE A, T A AR D IR

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 pluggable database <pdbname>;

alter pluggable database <pdbname> open;

Database In-memory
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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

1 ] ]
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

) - .

\ g

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 & regulatlons
S - Sharded Database

« 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

BRULZ 4, Sharding fE RAC J5 HIHIDhBE A 15 . FATRTLLKE Shard 73 s ) RAC SEH1.
73 A AT LR SR i th B2 8 EORAF 70 1) RAC SE8, dR A7 FIT R, Jalb S
) FRIPHLZE o AN SE 70 P B B 33 SRAT R T LA B 3 A

Sharded RAC
Higher performance for shard-aware RAC applications

Instance 1 Instance 2 Instance 3

e . 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 —
.. —l 1 1 J

— Affinity gives better cache utilization and reduced

block pings across instances —

([T

* 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



High Availability

Oracle 1) A] F 2244 40$5 Oracle RealApplication Cluster, Oracle Data Guard, Oracle ZDLRA(Z

B ERWKE —FKHL), Oracle Golden Gate, Oracle Sharding %5. 7E Oracle Database 18c ¥,

& B Oracle Flex Cluster 1 Oracle Flex ASM HJ45%, $RAI145 Grid Infrastructure 474N T I, 18
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Tige, tban:

® Read-Only Oracle Home: i ixAMeEME, A LA H E% 5045 N\ ORACLE_BASE H1, ¥ 5
R & BEAN A

® ASM Database Cloning: i) #A7E T, @it ASMDatabase Cloning & fill '] /& 5 B [ 504
JE S T AN A SO B EEAE B, mT DL AREE TAF 8 2 0 1 e P B ST [R) 28, TR AR vl 5.
X L HR A FLT ASM Flex Disk Groups SEHLI, W KFR L K H

®  Zero-Downtime Database Upgrade: ZAFHLEE 22 H ik 1 83 FE A P R BTG 28
B fEF Gt REd, e n DA/ ME B B I BR B AR AL (8] o B34 T —AN R %
12, AT DAE DL B VR T 2 FAT LA PEFH AR T 4500 PR - TAE & AR A0S
IS AR B2 00

Zero Impact Grid Infrastructure Patching
Never take down a database instance to patch Grid Infrastructure

™
* Zero Impact Patching enables patching of the Oracle -
(e

Grid Infrastructure withoutinterrupting database
operations. [
* Patches are applied out-of-place and in a rolling L

fashion with one node being patched at a time while

the database instance(s) on that node remain up and
running.

I
» Zero Impact Patching supports Oracle Real Application
Clusters (RAC) databases on clusters with two or more

nodes.

122 4b, Oracle Oracle Real Application Cluster £ Oracle Exadata I, i&0] PAF|H Undo Block
RDMA-read 11 Commit Cache & LMS [} 1%k, 8 2 M 2 IHLEIRIE T RS 0w Ik Re A=
Al



RAC optimizations for Exadata
New RDMA algorithm decreases messages, latency, and CPU time

* Undo Block RDMA-read

— In some workloads, more than half of remote reads are
for Undo Blocks to satisfy read consistency RDMA RDMA

—>
— Undo Block RDMA-read uses RDMA to directly and

mx _ oOn o
rapidly access UNDO blocks in remote instances = @ = @ =
* Commit Cache
— The Commit Cache maintains an in-memory table on
each instance which records the commit time of

transactions

Instance 1 Instance 2 Instance 3

— Remote LMS directly reads the commit cache and sends
back commit times for requested transactions.

* Replaces having to send entire 8K transaction table block .

Data Warehousing and Big Data
TEEHE B FE AR EE J7 1, Oracle B &G i 91 28, BAEF XEAR . RAGEAR . il
B, 2 saL, HiEfzmss . @i {# ] Oracle Bigdata SQL it 1] LAA A2 #t Hadoop " ARAFFK]
B, FTIE A AEEE ARG MR R . 24888 Oracle HIREHE—4HL (Big
Data Appliacne). [ JiX1 Oracle = i KRR 7 = (OAC) FIREHER S (BDCS) #f
A BRI .
1E Oracle Database 18c ', In-Memory IEEH UG ST REAMERZE, N T 2 M35~ > (Machine
Learning) [ 512:, HELL & 101X, £ 252 (Polymorphic Tables) if 37 17 % R 20 1) #i 4 (JSON,
XML 55D, 5 AL v 75 Pl R[5 RS fE B 7 T #5438 o

Data Warehousing and Big Data

Before 18c Oracle Database 18c
. m‘
* The most advanced analytics engine available * In-Memory for external tables
today * Automatic propagation of nologged data to
Partitioning, Compression, SQL, Analytical Views, Analytical stand by

SQL, Data Mining
) ) . ) * More Machine Learning algorithms
* Easily analyze data held in Hadoop with Big Data ) )
saL * Polymorphic Table Functions

- Big Data Appliance « Alter Table Merge Partition Online

* Approximate Query Improvements



In-Memory For External Tables
Fast Analytics on External Data

External Data RDBMS » External Tables allow transparent
In-memory In-memory access tO data OUtSIde the DB
o,\n External Database

C p T mmmmem  mmmmmmam ° IN-Memory For External Tables
= builds in-memory column cache of
data outside the DB for ultra-fast

Ll I analytics on external data
* All In-Memory Optimizations apply
ﬁ Hadoop DETABLES — Vector processing, JSON expressions
extend transparently to external data
. * Up to 100X faster

Polymorphic Tables: Self-Describing, Fully Dynamic SQL

H SCOTT. CREDIT_RISK « Part of ANS| 2016
o1 GRS D T N
QUERY [ H |

* Encapsulate sophisticated algorithms

— Hides implementation of algorithms

— Leverage powerful, dynamic capabilities of SQL
T T TT — Pass in any table-columns for processing
POLYMORPHIC TABLE FUNCTION — Returns SQL rowset (table, JSON, XML doc etc)

CREDIT RISK = E.g. return credit score and associated risk level
ALGORITHM ‘
SELECT
state_id, . . ., AVG(credit score), risk
FROM CREDIT RISK( -
tab =» scott.customers,

cols => columns (dob, zip,loan defaunlt),

SALES A" outs => columns (credit score, risk level))
<XML> {JSON’ WHERE risk level = ‘High'
XML 150N

GROUP BY state_id;

—
INPUTS: =E

TABLE ANALYTIC VIEW

Top-N approximate aggregation
Interactive response times against terabytes of data

» Approximate results for common top-N queries
— How many approximate page views did the top five blog posts get last week?

— What were the top 50 customers in each region and their approximate spending?
* Order of magnitude faster processing with high accuracy (error rate < 0.5%)

* New approximate functions APPROX_COUNT(), APPROX_SUM(), APPROX_RANK()

Top 5 blogs with approximate hits Top 50 customers per region with approximate spending

SELECT blog_post, APPROX COUNT (*) SELECT region, customer_name,

FROM weblog APPROX_RAN'K(PARTITIDN BY region

GROUF BY blog_post ORDER BY APPROYX SUM(sales) DESC) appr_rank,
FETCH FIRST 5 ROWS ONLY; APPROY. SUM(sales) appr_sales

FROM sales_transactions
GROUP BY region, customer_name
HAVING APPROX RANK(..) <=50;

Security
JU 4K, Oracle — B2 #dl 2 AU vl IS, tB— EAETF R B8 080 22 427
st LA B ZH SRR R 5 AN [R] 7 T ) BB AN il « £ 224277 T, Oracle B 2 2 &M A &,



AR B % Uy [l 3 a8 L BH & L B0 FE L ( Data Redaction) « $i 4 i # ( Data Masking)
F1 Audit Vault Database Firewall CE3E 2 [ k) SR RUEEE 1922 4. AT Ll id Oracle 11
VAL T HRIRN ) T AR e AE 22 4277 1 15k - 7E Oracle Database 18c¢ H1, XI5 (Active
Directory) FJ7A5 7 B AFHISCHF, il FBIH /- S BI85 A ) Schema # Roles, 7T LA
LT I EHE 2, NP R A ) 2 IR A% - FRATTIE 1T LLAI R — /NS # S 1) Schema,
XA Schema ToVZm 2 U 10 BRARE SOFFR & S AIE TV FEREESIE L, Bl PR
TEERGAE S, AR SR o] ARG e . 3 A T LK P AN P B I .

Before 18c Oracle Database 18c

! ive Directo ‘@!
u Active D ctryuu

* Security In-Depth * Integration with Active Directory
*  Access Controls, Encryption, Redaction, Masking, Auditing, *  Authorization to database through Active Directory
SOL Firewalls user/group mappings to database schema users and
roles
* Key Vault » Per PDB Key storage
* Audit Vault Database Firewall » Password-less schema creation
= Security Assessment Tool " No default passwords

Centrally Managed Users Directly in Active Directory

Map Users / Roles Authent_lcapon Data
Authorization Data

° ' ' <
ﬁDatabase User ..

ECER—— ]
— Password
-

Kerberos, PKI Active Directory

Oracle
Database



Maximum Security g

B Data Redaction Enterprise
I Manager
Users == M Configuration & Compliance Mgmt
Database Firewall m Discover Sensitive Data
" W Database Privilege Analysis
M Network Encryption | = = == "= """

W DataMasking and Subsetting

B II EStrong &

Authentication -
Applications | L e g
m Fine-Grained Access Controls
Events Database Vault )

Virtual Private Database B Key Vault

Label Security
Real Application Security

mData Encryption

Alerts ‘ |
Reports  ynI@ ° & Database Security Controls
| <€
- Audit Data & EventlLogs .Asessment
Policies %

o i . Preventive
Audit Vault

Detective
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