Oracle GoldenGate I&&E B

AmiELL: 00N, BARAENLERARELARSEANE, BREIEED &kH, BAE
BERPBNEENE!

PEEEN T ERE HEXNEEARRS Bt T R&RFYIRIZ




i

* IR RERENTRE T ARIRE

E T Oracle #UEE
FETWEHIERERT

o KBS TRREUBERRINVR, RIMFHARREBTE )
IR EE AR RIS, RIFEEZ~NR2
R a1t RE. WEMNR 2, BREL S

R S E AT S
400-699-8888




) -

! ORACLE
i

Oracle GoldenGate 1 g,= M X

=/

Gene Zhou,

C

m H

3 Oracle DatabaseWorld at CloudWorld Copyright © 2023, Oracle and/or its affiliates



Safe harbor statement

The following 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

descri bed for Oracle’s products may
sole discretion of Oracle Corporation.

The materials in this presentation pertain to Oracle Health, Oracle, Oracle Cerner, and Cerner Enviza which are all wholly ow ned
subsidiaries of Oracle Corporation. Nothing in this presentation should be taken as indicating that any decisions regardingt he
integration of any EMEA Cerner and/or Enviza entities have been made where an integration has not already occurred.
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Packed agenda for today

1. GoldenGate 41 g, i H p
Investment Priorities for GoldenGate Roadmap

-7 L3w@EAT O T Ky
what is development thinking about for next 3yrs

2. GoldenGate' [ 18A wosi 4 g,
GoldenGateRoadmap for the next 18mamth
-i Awp CloudWorldi A u i 0OGG?R °
GG announcementshappening in CloudWorldlast month

I 4
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3. GoldenGateV23A | T
GoldenGateV23 New Features
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Strategic, big -picture topics for data management

wddA DpECD T & wES
Impact of generative Al, machine learning and natural language
A~ H ’ds‘a‘b\anJ"‘ruu s DpY VY™ M+ "0 "B

More intelligence in the platform, more automation, faster ROI, better quality over time

A"OM 1 'A"ON — Data Fabrics, Data Mesh
Al Qaowl Q0 e 1 T anMv Unified data platform, data semantics, federated governance etc.

A"OF * Data Products
A QQw LAAPI © * = QQVerf B
Data collections, streaming APIs, analytics and data science products

Ua Y372 Distributed, Multi -Cloud

v ALN

A saOpQQwd = QQr B
Decentralized data platforms and data products

H'Q[ A"O Real-time, Streaming Data
A Xy Ma YO O8]
SLA Business leaders demand faster SLAs
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data integration
H | 1004 VINnav

0O of Fortune 100 use
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1000+ combinations of supported data platforms
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h HRQ 7
Realtime
Data Events

Google Cloud Storage
..... = . e AzuTe
CLOUDZRA gdatabricks Data | ake Storage
> ‘s HIVE :
20| OCI @
O | Data Lake House "=/ Lake Formation
ORACLE’ Azure Synapse
_______ > cassandra %" E|E|.5t|'C NOSOL DATABASE O ""“‘Wﬂ.
; . e
. . mongoDB HBRASE redis DATASTAX?
LA n
' oo Azure ocl
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OGG support for data synchronization between Oracle and MySQL and PostgreSQL
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m( OGG V21c OGG V21c @
MySsolL:

C OCI MySOL Oracle

C Aurora MySQL 5.7/8.0

C Amazon RDS MariaDB 10.4/10.5

C Amazon RDS MySQL 5.7/8.0

¢ Azure MySQL 5.7/8.0

C Google GCP MySQL 8.0

C MariaDB 10.4-10.9

C SingleStoreDB 7.8/8.0 (Apply only)

C SingleStoreDB Cloud 7.9 (Apply only)

O 00 000

Oracle DatabaseWorld at CloudWorld Copyright © 2023, Oracle and/or its affiliates

PostgreSQL

Aurora PostgreSQL 10-13
Amazon RDS PostgreSQL 1-114

Azure Cosmos DB 1115 (Apply

only)
Azure PostgreSQL 1013

Google GCP PostgreSQL 1014
PostgreSQL 1015
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GoldenGate ¥~ 2 A'O
GoldenGate for Big Data
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w0 BIQQ! ¢ Fastest data visibility
i W&R T n1 % Nomore batch windows
IpML DDL= & Y9 Y DML, DDL and Procedure

7 i0¢ e Consistent recovery point

vV QQAn LA ETL LA®

Data Ingest, Streaming ETL, Stream Analytics

V HYA®S QQuw:':

Supports all major data lakes and clouds )
VP V) W% Kafka=s "QQum 0BJj] A 0B

3

Trusted by customers that operate the largest Kafka and Data
Lake clusters in the world

wH®T N 1 Lowestoverhead

37 y’ T High fidelity events

Copyright © 2023, Oracle and/or its affiliates

Aol
Data Lake

Kafka | Object Store

ElasticSearch HDFS | etc.

A

% > Compare to:

Sqoop & Kafka ConnectM A¢ T ©

Open source tools like Sqoop or Kafka

Connect

§1 N ETLD ¥ & A ¢ Batch ETL

commercial or open source

CDCTUv Al + ®AET BIAPIGT
T Weak CDC Tools using poor

performing APIs

rrrrrr

cloud-only services that lock-in users

GoldenGate is:
A pyMsA/ly M:i Bz ytL

GG Multi -cloud run GG anywhere / any
cloud
i 'on ::M™ G Er Simpler
to use via microservices, cloud etc

pzrQQQOze OTT Oraclel i

TOHHB Y A Better Performance
on most DBs, esp Oracle
HH ep '16=>m O¢ U

T ¢ More Reliable (in high availability
and disaster recovery situations)

-

;7 WO E3 @ n 7 6wa

“O Correct & Trusted best for

transactional consistency




GoldenGate Veridata = @
GoldenGate Veridata Architecture
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Hash, Generates COOS

/Veridatal'bn é
Agen Verid
< > eridata
j&" AT T B
v Web Server

0 "QQz
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~
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Repository

OGVPPh 7 Y 2
Utility
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. Agent
| =
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Target Database

"E Y% U M3J> M, hi Y2
Run Compare CLI Import and Export Utilities
(Vericom) (Scripting)
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GoldenGate Veridata o | U

GoldenGate Veridata: Customer Validation
3 Q0 7 Ensures Accurate and Consistent Data

XXy > mwyKe Ol 3Uweébd

F B Westlaw@®QOH Qo1 @ 37 A & wAh

A Gz D @gidgnGate Veridat
FJ L AHT "7 v A"Oe

Dan Paczosae v A'OZ $’

Ref: https:// www.oracle.com/a/ ocom/docs/ goldengate -veridata-ensuring -data-consistency.pdf
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ORACLE

GoldenGate 235c

MX " 99.999% T 2 H y

Simplified 99.999% max availability

A s M DBFS= ACFS&io

A 1al "1uveQi gdionmn™1 by
A’Of o AsyncAPIp

Data streams (AsyncAPI)

A d>aulQQ

AV & JSON© AsyncAPI REST AP
A “QQ1I f a=>5 0 08iAy/
A~ @B 1 ¢ On BEA
H L uH H

Observability & diagnosability

Vw3

A StatsD> Telegraf 6@/ n [ T =
Ko,
A s ODTA elze AWRL I T wA
A OGGi Onoi aYRs1T = 1 Z13>"Q
A MQQzamizr >0 Ly & A=
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A'OZ 23ca i Database 23c support
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A &ebxs 0" Us JwA b ne n ! 39
Y
Vit v UY Self-service user experience

A vp - r Z b» Q5 GUI
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Performance, resilience & ease of
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Realtime
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TALY y
OV A Database 23.4
LA e
CZW.’\CLCl ORACLE t3a 0 A
L‘HALLF (_)N 'M_L(_ q
public/private queries
ORACLE DML data LLM Integrations
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MiyS mp o =3
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¥ Udzwv ZuY_ Qv HGoldenGate
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Wz v Zarsz°> A0Os Yu AOr 4°YETIX“c D

Y Udzwv Zu, k6 @®v GoldenGate

i On T™x1n

|.|_ 'QTQr t /'| +( ‘
streaming data prep,
pipelines + analytics

20 Q ol

microservices Tx
data streams (asyncAPI)

management

* separately priced products

GG for Oracle

M AGrFrHrlr”™ + 1 e QQr™ + 1

capture or deliver deliver data
transactions + events transactions + events

GG for Non-Oracle

GG for Mainframes

18 Oracle DatabaseWorld at CloudWorld Copyright © 2023, Oracle and/or its affiliates




11 TNPgywno

Transaction Manager for Microservices Enterprise Edition
Zu

»n 93 n GoldenGate, U4z v’

®F * 5 Al Now included as part of the

GoldenGate for Distributed Applications and Analytics product package!

1 A Distributed Application Clients

Distributed Transactions
routing proxy
Microservice Microservice Microservice
request routing
MicroTx sidecar  MicroTx sidecar  MioroTx sidecar

container container container control plane

transaction coordinator for:
XA, Sagas, and Tryconfirm/cancel

spring

boot

* (() Java

docker kubernetes ==

no d ‘JB) ‘% helidon.io
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GoldenGate Data Streams
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GoldenGate 23¢c M'HnN A

GoldenGate 23c MNew Features

A H H
Performance
Diagnosability

A Tiroq
Ag X ¢
Enhanced Parallel Replicat for
highly active OLTP applications

OLTPZ 7 Y 2 ©8iw

A p Windowsi &t v e 1 [
AN, 1 E 1 3
Use Named Pipes instead of
network sockets for internal
communication on Windows

As OTA ez uwAl i
Automatic Workload Repository
Enhancements

A aqQ =zr A
Integrated Capture & Apply
diagnostics

mav ./
Enhanced
Functionality

A~ amp /7 GEIM
Updated look -and-feel/
Intuitive navigation

A\ p @i GoldenGate
(oggca.sh)
Simplified GoldenGate Deployment
(oggca.sh)

ATHY' Tm QQz" Qeyor
Ah 6 QU
Support column mapping to

database functions
(including user -defined functions)

A G171 1n
Trail File Management
AqQQl
Data Streaming
A s a1 HY®i. 7 Af
Air Gap Solution for
Trail File support
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f e
Security
Features

ADB23ca®®ing 1 Q =21 °
Built-in capture and apply roles in
DB 23c

A GoldenGate™MY™ ©@'QQz L

" GoldenGate support for longer

database passwords

AT OClI ¥ 3 M GoldenGatei
‘on DP- e HY
Single-Sign-On support for
GoldenGate microservice with OCI
Identity Domains

A "H'Y Oracle Key Vault 21.4 A
@j ' on3L 1 Ap aT
T L
Harden trail file encryption by
supporting non -extractable master
keys in Oracle Key Vault 21.4

<

A Hy
Resilience
Availability

A GoldenGate= DGPDBEiH/E
Coexistence of GoldenGate and
DGPDB

A "HY GoldenGaterbe 0 " 1 Hé
Support coexistence of GoldenGate
with Rolling Upgrades

As o A i@ 3Z7Y2 A
(o]
Automatic reconnects for
application continuity

A° A= %on E®d & s
A

Fast failure detection for
distribution and target -initiated

paths
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GoldenGate 23c MNew Features

M Oracle’Q'Qz
For Oracle Database

A ¢ "HY Replication support for A mAGIDDL™ @ ~ 1 1 @& Integration
Vo SR T y— with new DDL change notification feature
V Ne > ' w Blockhain & Immutable Tables | A EBR-p 41 Z1t Y Z " 41 Online Application
V un ‘QQ1 3 Boolean datatype upgrades
V SQL3 SQL Domains V. pep GG¢ H k1 p4 DDLU "HY A7
O . EBR p412Z7tY2" A4 Supportforonline
V T®4K & Tables with 4K columrjs Application upgrades using EBR by enabling online
Ao ~ & * JSON~ A @i | DDL when GG replication is present.
Improved performance for replicating partial V. Bl XZTY20eQQ aj héezr 2
JSON updates R1 €& B Alowsdata feeds from applications
A Tel h> StatsD © B with Tel h without compromising application online patching
Jb lelegraph= oStatsD StatsD with Telegra X - =
o _ I A s v CDRWA THYp4 K es whsp
A "QQL Data Streaming Automatic CDR enhancements Support for
A A e A New Web Interface online redefinition and schema evolution

A A BIHA® _ New HA Architecture
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Core Functionality
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AsyncAPI MAOf
y K1 At AsyncAPIloi CDC/Replication

X GoldenGate' A 'On+ @BiAsync APIT A |
AU/ W3

% ASyncAPIRESTAPI ¢ "HY JSON= AVROP A

=

ORACLE Streaming
G
—\ EI Data Products
< AsyncAPI .
= 29
s
Data Product
Consumers
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Simplified and easier to use and navigate WebUI
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4 v EBRO ! v HypnMzy Z'N
Online Application upgrades using EBR (Edition Based Redefinition)

QQz n 1 DDL'HA ~ Database lifted Restrictions on Online -DDL operations

Vi®d XN O e p Oracle 23ca i | 98 Tables with Supplemental Logging are NON -Blocking in Oracle Database 23c
9:°z v O A h ©WIBI Benefit for Edition Based Redefinition
GoldenGatet z /| np 1 DDL"HA GoldenGate able to manage Online-DDL operations

Viaz R A" NAl Nr A A Ability to work with multiple Table shapes within one transaction

) DML: HR.EMP

Transaction #1 COMMIT
(v1)
DDL: HR.EMP wait for finishing DMLs
DDL . COMMIT
(ADD COLUMN) on transaction #1

) DML: HR.EMP DML: HR.EMP

Transaction #2 COMMIT
(v1) (v2)
Change of table shape

in transaction #2
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DDL T
DDL Event Notification

GoldenGate 23c /E1 A®iOracle 23c1 T v @®™~ ©Ba &
Higher Resilience with new Oracle Database 23c Feature used by GoldenGate 23c

A Replicaths D ~ %QQz DDL™ @w® ~ Replicatgets automatically notified of target Database DDL
changes

A ReplicatZ£ECache, @ 11" @Xj AS I N Replicatinvalidates the Cache, reflects changes, and
processes without any interruption

A A i GoldenGate v "QNew Parameter: TARGETDDLNOTIFY] NOTARGETDDLNOTIFY ¢ K 1
enabled by default

Source Target
HR.EMP(ID, NAME, OLD_ORG_ID) HR.EMP(ID, NAME, OLD_ORG_ID)
INSERT (4711,'SMITH', 42)
COMMIT;
(4711, 6SMI TH" , 42) (4711,SMITH', 42)

ALTER TABLE HR.EMP DROP COLUMN (OLD_ORG_ID);

INSERT (5636,'JONES', 42)
COMMIT;

(3636,'JONES', 41) No Error: Replicat keeps continuously processing
Higher Resilience: No (Auto)Restart necessary
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A"OZ 23cv ACDRM a n / 2,
1 vV
ACDR Enhancements for Database 23c %@ gﬁ% %

A

A

29

TNn=>Ai AUTO CDR J ©M p A | Simplified methods to manage & maintain AUTO_CDR configured
tables.

VAN T DELETE_AUTO_ CDRH Auto-CDRy ’ %0 % UNSEDBY default, Auto -CDR
internal columns are marked as UNSED when calling DELETE_AUTO_CDR AuteCDR

MapgAT Ha A " /T %Y Removing UNUSED columns in a maintenance window at a later time:
VALTER TABLE DROP .. UNUSED COLUMN
V DBMS_REDEFINITION

M’ O L 3 HA®DEE 3

=
~

W T Useful for large tables where the operation is resource intensive.

n

@ A7 DELETE _AUTO CDR Y o Auto-CDRys; °  To drop Auto -CDR internal columns
immediately with DELETE_AUTO_CDR:

V /£t ADD _AUTO_CDR/ALTER_AUTO _CDR 7 A additional _options v 'Q[@EJEREMOVE_HIDDEN_COLUMN%oCN)
Use REMOVE_HIDDEN_COLUMNS flag ohdditional_options parameter from ADD_AUTO_CDR/ALTER_AUTO_CDR call

"HY ACDR ® i ©iDBMS_REDEFINITIONSupport for DBMS_REDEFINITION on ACDR related tables
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n Y - T E u
Automatic CDR
Oracle’Q'Qz Qv D@ Improvement by Long Term Releases of the Oracle database

Av3 miwAH ATV T U
Latest Timestamp Resolution for tables with Primary Keys

A° 4T Column Groups S 1 9 C
(12gR2)

A° 1 LOB™ A Piecewise LOB Update
At &y sk 8% U CDRAutomatic CDR for tables with Unique Keys &

(12gR2)

8c)

e A N L . 21
AwWEH A"\ Earliest timestamp resolution &

A OF WX Delete aways win **®
Al BYXA" M " Site priority resolution %

Ay» A GBIACDR Evolving ACDR Tables (23c) 2 3 C

Vwp A 8ACDR Changing ACDR Tables
VMpPpK A ACDR Simplified Removal of ACDR from Tables
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Vv

NnCDRs v f
Auto CDR Important Views

s U Wsd= " M:yMeg5>23 GoldenGateh A s H Qi T
ACDR3 Ui R ®T O,

Automatic Conflict Detection and Resolution is critical to any active/active and multi -master
GoldenGate implementation. Below are some useful views to gather ACDR information :

A DBA_APPLY ERROR _MESSAGES

[ OHLQQz A ADZT Y1 6BA® " N A BID AUz U

Displays information about the Individual messages in all the error transactions generated by all applied m

processes in the database. é'/f}
A DBA_GG_AUTO_CDR_TABLES ut

~

& & H i Oracle GoldenGates 0 Vs 4 = (CDR) J @fAG ¥ 43U VIEWS
Provides details about all the tables configured for Oracle GoldenGate automatic conflict detection and
resolution (CDR).

A DBA_GG_AUTO_CDR_COLUMNS

w& QQz A = Oracle GoldenGates ' M s 4= ~ (COR)®HEIAGD  © 43 U
Provides details about all the Oracle GoldenGate automatic conflict detection and resolution (CDR) columns
in the database.

A DBA GG AUTO CDR_COLUMN_GROUPS
®w8& QQz A = OracleGoldenGates ' M s 4= ° (CODR)OHREIAG B4 T @ 4 3 U

Provides details about all the Oracle GoldenGate automatic conflict detection and resolution (CDR) column
groups in the database.
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@DBFunction

Problem:
H oy ®Z7Y2/ynN e ETLLY ~ " WMHMwJ T A" " Time sensitive
Applications/ Business Operations (ETL processes-Useneeds |

" H Ajri QQz g gwiDMLH A Replicat Timestamp does not reflect the DML Timestamp within the
Database

" 'H AE:QQz H A Replicat Timestamp is earlier than the Database Timestamp

- : Trail Files Replicat Database
H'  Solution: P
AT QQzH A 1 QQz g Q @}
Call Function within the Database using the Database Timestamp
T @DBFUNCTION ({%))
MAP CDB1_PDB1.U1.TO, TARGET CDB1_PDB2.U1.TO, KEYCOLS (N1), | ‘== *¢ —
COLMAP (USEDEFAULTS, tReplicat tDatabase

TS = @DBFUNCTION('SYSTIMESTAMB,
UNIX_TIME = @DBFUNCTION{CONVERT_TO_UNIX_TIME(SYSTIMESTAMPY);
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GoldenGate a i 'H » A0z | 2

GoldenGate support for longer database passwords

A ET AL y9 NLSEY HIL E° 30E L @& How Safe Is Your Password?
22 Ef th i EB | AAET 24 8-9AE Y
The current limitation of 30 bytes passwords was too restrictive
when the User Passwords have NLS characters, effectively

Time it would take a computer to crack a
password with the following parameters

At least one At least one

aIIOWing customers to Only have around 8 -9 characters. Lowercase Atleastone  uppercase letter uppercase letter
letters only uppercase letter +number +number+symbal
As o0QQz QQz v AL 30E 1 @x On 1 .
vl WL . TH  1n " Al £ @b g .
IAM/IDCST ~ . 'HY w”r 100 A= 500 A E ¥ GBIl a
Autonomous Databases need DB User passwords to be more than % 5
30 bytes so that they can have uniform password rules across S 6
services. Other Access Management Solutions like IAM/IDCS S7
0 [=]
support passwords up to 100 and 500 characters, respectively. 5 8 1 hrs 8 hrs
S _ ' . 9 19 hrs 3 days 3 wks
A NQQz 1 AL GBip3 y W T 1024 E Z10 1 hrs 1 mths 7 mths 5yrs
2427 - \ y
Increased the maximum length of database user passwords to 1 1 day 5yrs 41 yrs 400 yrs
1024 bytes. 12 3 wks 300 yrs 2,000 yrs 34,000 yrs
_ - < Source: Security.org
AL 0BIG 3 Np HYw? 1024 E = @i,

Password Authenticated Secure Roles now supports passwords
up to 1024 bytes.
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AOZ 23cATHU 1~ fu {4y

New Role based Privilege Model in Database 23c

-
-

-
—

A Adgiosz T OBEA |1 a7 T A o
New Role based approach to grant privileges necessary for Replication

A w 'Q DBMS_GOLDENGATE_AUTH.GRANT_ADMIN_PRIVILEGE (33aN! T )

A . & GoldenGate 1Nt At *to ., & AT AXb A &dor Ad”- E®BOGG * ° ¥
To create a GoldenGate Administration user, you have to create a user and grant the appropriate OGG_*
roles to newly created user:

SQL>GRANTOGG_CAPTURHO <user>;
SQL>GRANTOGG_APLLYTO <user>;
SQL>GRANTOGG_APLLY_PROCREIPO <user>;

A OGG_CAPTURE

A OGG_APPLY,
A OGG_APPLY_PROCREP

A 7 ol PL/SQL®E Y 7 hd”™ v M
Calling old PL/SQL based procedure call does not grant any privileges

ANAA °5UL 2 Y 1T "1
Warning message is raised alerting that the procedure call is disabled.
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Simplified Maximum Availability Architecture (MAA)
W™ 2Hy nJLT 8J] Y GoldenGate
Making it easy to run GoldenGate at planet  -scale with maximum availability

1 1 ¢ Easy configuration
A s Op1 v Q" "Q Automated lifecycle/cutovers
A vde =t P Dynamic, hot standby nodes

A1 ruB N T Y 4 No shared file systems
DBFS& ACFS! DBFS or ACFS are optional
A 0b6 & GG Tx] O Dynamic rebuilding of GG Tx logs
A 1284 Jso1 P QQUEIAC Y AT Newback
end plugins for storing config and checkpoint data

QL N H ¢ Planet scale high availability
A p=x,. b I "HA B7QQz
Run operational DBs globally
A Oracle or non-Oracle DBs
A THY aa ° aQQz
Supports sharded or non -sharded DBs
A g s O M W¥ Built-in automatic conflict repairs
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Thank you
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