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Oracle Data Integration Solution a6
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Best-in-class Heterogeneous Platform for Data Integration

Oracle Custom MDM Business Activity

Applications Applications Applications Intelligence Monitoring Platforms

Comprehensive Data Integration Solution

SOA Abstraction Layer

Process Manager Service Bus Data Services

Oracle Data Integrator ' Oracle GoldenGate | Oracle
Enterprise Data Quality

ELT/ETL Data Profiling
Data Transformation Data Parsing
Bulk Data Movement Data Cleansing
Data Lineage Match and Merge

Data Federation

\
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Storage =~ Data Warehouse/ OLTP OLAP Cube Flat Files Web 2.0 Web and Event
Data Mart System Services, SOA
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. Requirement for Real-Time Data %ﬂg

Businesses increasingly demand low-latency data

“Many organizations still struggle with data integration, especially
dealing with real-time data. In the data integration world, real time
most often means near-real time or right time, but business
requirements have dramatically changed to minutes and often
seconds, even as data volumes double every 18 months.”

- Forrester Research, Inc., Forrester TechRadar™: Enterprise Data
Integration, Q1 2010, February 2010.
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Increasing the Value of Enterprise Information
3 Key Components

To reduce latency

A and drive value,
Business event data acquisition
needs to approach
Data real time.
latency Data captured
o L
S
© :
i Analysis
@ latency Information delivered
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o8 ____ b oo i. __Decision___T5 Action taken
'+ latency
1 : )

— Action Time —
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. Oracle GoldenGate Differentiators se

Oracle GoldenGate provides low-impact capture, routing, transformation, and
ﬂ delivery of transactional data across heterogeneous environments in real time

» Sub-second latency for data movement
Performance » Low-impact capture, routing, transformation, and
delivery of transactional data

* Open, modular architecture
Flexible & Extendable » Supports heterogeneous sources and targets

* Agile and adaptable to modern data integration
architectures

. » Maintains transactional integrity
Reliable - Resilient against interruptions and failures
* Fast Recovery after process interruptions.

\ _/
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Oracle GoldenGate 11g
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Low-Impact Real-Time Data Integration & Transactional Replication

Legacy

Log-based,
changed data

Database

B

Message Bus

Zero Downtime Upgrade
< & Migration

New DB/HW/OS/APP

Highly Available / Disaster
> Recovery

Fully Active Distributed DB

.‘ 1 Query Offloading, Disaster
> E } Recovery

Reporting Database

=» ORACLE

Data Integrator

. 1

Data Warehouse

l Real-time BI, Operational
.— 1 » Reporting, MDM

Data Synchronization

»@ » across the Enterprise
Global Data Centers

Event Driven Architecture,
SOA

Message Bus

7 l Copyright © 2011, Oracle and/or its affiliates. All rights
reserved.

ORACLE



. How Oracle GoldenGate Works se

Delivery: applies data with transaction
integrity, transforming the data as required.

BT S T L [ Tspupupp—

I" Trail
File
LAN / WAN / INTERNET
Over TCP/IP
w Trail
File

e

<
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@W

Source arget

Oracle & Non- Oracle acle & Non-Oracle

D Database(s

atabase(s) Bi-directional (=)
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. Oracle GoldenGate Differentiator: Flexibility$®6

Unidirectional Bi-Directional Peer-to-Peer
Query Offloading Hot Standby or Load Balancing
Zero-Downtime Migration Active-Active for HA Multi-Master

Broadcast Integration/Consolidation Data Distribution
Data Distribution Data Warehouse via Messaging

i |

BPM

w1 — 0 BAM
E } | CEP

e e -
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Differentiator: Performance and Scalability rrous
GoldenGate Capture

» Log-based change data capture
— High volume
— Low overhead

» Decoupled architecture
— Multiple capture processes may be used to scale, but generally not required
— Possible to split “hot” tables into a separate capture process

* Filtering and compression
— Unnecessary change data is discarded immediately
— Updates and deletes are “compressed” by default
— Before images are discarded by default

ORACLE’
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Differentiator: Performance and Scalability rrous
GoldenGate Delivery

» Decoupled architecture
— Multiple delivery processes may be used to scale
— Possible to split “hot” tables into a separate delivery process
— Possible for multiple delivery processes to split the work for a single table

« Transaction grouping
— Small transactions are grouped by default to reduce commit overhead

« Record batching
— Records are batched by table and operation within a single SQL execution
— Automatic reordering of batches

ORACLE’
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. Differentiator: Transaction Integrity Srou

 Transaction boundaries
— Recorded in GoldenGate trail file
— Transactions ordered in commit sequence
— Boundaries adjusted automatically due to record filtering or trail
splits
 Transaction integrity

— Checkpointing and recovery are based on transaction
boundaries

— Original commit sequence is maintained by the delivery process

ORACLE
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. Differentiator: Reliability Srou

» Decoupled architecture
— Individual processes can be restarted automatically
— Tolerance to network outages (configurable)

* Recovery

— Recovery ensures that no operations are skipped or duplicated after
failure of any kind

— Recovery of the Capture process is more involved than recovery the
Delivery process

— Although GoldenGate processes are completely decoupled, the
Delivery process must be aware of a recovery performed by the
Capture process or pump

ORACLE’
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Oracle GoldenGate 11g Overview se

EXPANDED HETEROGENEITY

*  Log-based capture for MSFT SQL Server 2008, IBM DB2 9.7, MySQL
*  Subscription to JMS messaging systems/service bus
«  Delivery to IBM DB2 for |

TIGHTER INTEGRATION WITH ORACLE

« Database
«  Direct data loads and expanded data type support
«  Certification for Oracle Exadata

«  Applications

»  Real-time reporting solution for Oracle applications and zero downtime application upgrade
for JD Edwards

* Integration with Oracle Data Integrator Enterprise Edition

ENHANCED PERFORMANCE

«  Faster recovery after process interruptions for long running transactions
«  Improved tracing to identify bottlenecks and tune for higher performance

ORACLE
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Oracle GoldenGate 11g Supported Platformg "=

Databases O/S and Platforms

Oracle GoldenGate Capture:

= Oracle Linux

* DB2 LUW Sun Solaris

= DB2 z/0S .

- Microsoft SQL Server Windows

= Sybase ASE HP NonStop

= Teradata HP-UX

= Enscribe

- SQL/MP & SQL/MX IBM AIX

= MySQL IBM z Series

- JMS message queues sLinux

Cotree AS/400
Oracle GoldenGate Delivery: iSeries

= All listed above, plus: m

= TimesTen, IBM System |, Netezza &
Greenplum
« ETL product

ORACLE
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Oracle GoldenGate Veridata — Data Comparison CIDT6
without Downtime

Compare Pair Status For All Finished Jobs
Total Compare Pairs Processed: 42

p———Out Of Syne = 26 |

* A high-speed, low impact data
comparison solution
« Identifies and reports data discrepancies e T

between heterogeneous databases
without interrupting their availability

@InSync=15 @ Qut OrSync =26 @ Failed=1 @ Cancelled=0 © Unprocessed=0

Finished Jobs

& + Filter list by:

Comparison Job Job Start Time Run . Compare Pairs Compare Pairs Cqmmre Pairs Reports]
. Status Name Duration  Processed Wwith 00s With Errors
.
« Benefits . S N
. z
- [ & L] Report
. . .
» Reduce financial/legal risk exposure ® S :
= “ ® 0
) VT 0 6 5 0 Report
° H H H H = jidajob “pel 00,0042 6 ] 1 Report
peed and simplify IT work in comparing Fees
a Report
Inserts 3
Updates 10 -
ata sources o= : =
Total 14
. . . Qut-0f-Sync Operation Details
» No disruption to business systems p——
* EMPLOYEE_ID fioat 103 * EMPLOYEE_ID float 103
FIRST_NAME Jyte Alex FIRST_NAME byte Alexander
H LAST MamE ayte Hunold LAST Name byte Hunold
« Improved failover to backup systems
PHONE_NUMBER  ayte 590,423,567 PHONE NUMBER byt 590,423,4567
lipdate HIRE_DATE Jyte 1990-01-03 00:00:00 HIRE_DATE byte 1990-01-0300:00:00
. . . . . JOB_ID ayte IT_PROG JOB_ID byte IT_PROG
SALARY Aoat 9000 SALARY float 9000
« Confident decision-making and reportin B o e
MANAGER _ID float 102 MANAGSR_ID fioat 102
DEPARTMENT_ID float 60 DEPARTMENT_ID fioat 60
GGROWHASH fe73db5d2646da26 GGROWHASH 3c4d1d9fo7d2e234
= EMPLOVEE_ID Fost 144
FIRST WAME  byte Peter
LAST_MAME byte Vargas
EMAIL byte PVARGAS
PHONE NUMBER byt (Bl 650.121:2004 &
TargetOniy HIRE_DATE byte 1998-07-09 00:00:00
J0B_ID byte ST_CLERK
SALARY float 2500
COMMISSION_PCT fioat
MANAGER_ID fioat 124
DEPARTMENT_ID  float 50
GGROWHASH ef3fe6cbe48a9779
= EMPLOYEE_ID float 168 = EMPLOYEE_ID fioat 168
FIRST_MAME Jyte Lisa FIRST_MAME byte Lisa
LAST_NAME syte Boozer LAST_MNAME byte Ozer
EMAL syte LOZER EMAIL byte LOZER.
PHOME_NUMBER  oyte 011,44 1343.929268 PHONE_NUMBER  byte 011,44 1343.929268
tipdate HIRE_DATE Jyte 1997-03-1100:00:00 HIRE_DATE byte 1997-03-1100:00:00
JOB_ID syte SA_REP JOB_ID byte SA_REP
SALARY Aoat 11500 SALARY float 11500
COMMISSION_PCT float .25 COMMISSION_PCT float .25

ORACLE
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. Oracle Management Pack for OGG

Complete Visibility (1 / 2): Director

1.

Oracle GoldenGate Director:
Has basic configuration,
management, monitoring, and
alerting. Based on legacy pull
infrastructure. Works on
legacy GoldenGate instances.

17 l Copyright © 2011, Oracle and/or its affiliates. All rights
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Local Odbe LocalOdbis
Lag: 00:00:00 [v
I\_(E | i | [3]
AN = —
A New ; Deta Sources : Parameters! GoldenGate Log | GGSC | My Alerts
& Level Source Process Type Dateime ¥ Message
% Capture and Delivery EDF0  LocalOdhe port 5324 SERVER 20050547 11:50:21 Goldentate Calecter, port 832/
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- LI\ AR LogaiOse DIRREF REPLICAT 2005057115012 GuidenGate Defvery for ODBC
i Delvery (M0 Localoracee DIRECKLR EXTRACT 2005-05-17 115012 Goldentate Capture for Oracle
N0 Loosldhe DiRREP REPLICAT 200505417 11:50:01 GuidenGete Defvery for ODBC
G0 Localodsc MEMAGER  MANEGER 20050547 11:5211 GuidenGate Wariager for DB
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. Oracle Management Pack for OGG

Complete Visibility (2 / 2): Monitor

2. Oracle GoldenGate Monitor:
Has advanced monitoring,
alerting (SNMP support), lag
graphs, and historical
repository. Based on new
agent infrastructure, which
will be the foundation for all
future integration projects.
Supports OGG 11.1.1.1.1+

ORACLE
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Eliminate Downtime During Upgrades to Oracle 11g R2
aD16
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« Zero database |
downtime for
upgrades from 8i, 9i,
10g to 11g Appli

* Leverage new
features of Oracle
Database 11g without
impacting business

-------------- Switchover :------------------

cation

Trail Trail
File File
LAN / WAN / INTERNET

1
1
1
1
1
1
1
1
1
1

v

operations w Over TCP/IP @

Trail Trail

* Minimize risks with File File
failback option CDDV?CLG 5 Ct)rgcle
atabase Failback Data Flow atabase
8i/9i/10g 119 Release 2

Compare & Verify
With Oracle GoldenGate
Veridata

ORACLE

19 l Copyright © 2011, Oracle and/or its affiliates. All rights
reserved.



Improve Production System Performance and %ﬂg
Lower Costs

« Off-load queries from |

production systems in |
Active-Active or Transaction Processing I ?w_ — — . Read-Only Activity

Heterogeneous

configurations
- E.g. different OS Real-time changed data

database version,
database

v

« E.g. legacy system
query off-load LT 'LAN / WAN / INTERNET [IRARL m
File Over TCP/IP File
Legacy Oracle
Production Database
OLTP

ORACLE

20 l Copyright © 2011, Oracle and/or its affiliates. All rights
reserved.



Increase ROI on EXxisting Servers & Synchronize Data

Across Globe n-i—.%.]g

« Utilize secondary

|
systems for /
transactions

- -_—
. . ~ ‘ ~ ’ —
« Enable continuous Application _ === Application
availability during - ~ ~

- ~ -
-
4

unplanned and
planned outages Trail Trail

File File

LAN / WAN / INTERNET
Over TCP/IP
w Trail Trail @
File File

* Synchronize data
across data centers
around the globe

Source & Source &
Target Target
Region A Region B

ORACLE
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The four states of availability hireul

Available — no issues

N
l
pd

 Semi-available

e Performance
issues

%

* Planned outage
» Upgrade
e Migration
* Maintenance

« Unplanned outage
o System failure
» Data failure

ORACLE

22



. Eliminate All Downtime for Continuous Availability Sto.

Available — no issues

Planned outage Semi-available
Upgrade » Performance issues

Migration « R,RW

Maintenance

Unplanned outage

System failure
Data failure

ORACLE
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Active Data Guard 11g — Database Option

Use Disaster Recovery System to Offload Primary

Read-write

Workload  pagt Incremental Real-time

Real-time [2ad Reporting Fast Incremental
Reporting ny H H Backups
[ gg y
7 E = -
. : < . -

Continuous redo

shipping, validation & apply .I/
Primary Active Standby Database
Database Open Read-Only

Always active — use standby for queries, reports, backups
Automatic repair of corrupt blocks — transparent to application

ORACLE
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. Active Data Guard - Improve Availability
Detect and Repair Corrupt Blocks

« Automatic detection and repair of corrupt blocks
 Transparent to the user and application

Read/Write Real-time L
Workload iﬁi Reporting N
-
Continuous redo

.*’; shipping, validation & apply ./5

Primary 1 ]'Active Standby
Database g s Database

ORACLE
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. Active Data Guard - Improve Availability
Detect and Repair Corrupt Blocks

« Automatic detection and repair of corrupt blocks
 Transparent to the user and application

Read/Write Real-time L
Workload iai Reporting %
-

Continuous redo
.—‘; shipping, validation & apply .
Primary i i Active Standby

Database Database

\

il

ORACLE
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Active Data Guard: Improve Performance
For all Workloads

3500
* Double read-write
o 3000 throughput
2 2500 . .
@ * 70% Iincrease in read-
o 2000 only throughput
(&)
& 1500 - - .
= * Eliminate contention
~ 1000 - between read-write
and read-only
500 - 630 workload
0 290 primary
R/W Primary Primary
Only and Standby

ORACLE
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. Differences hroug
Active Data Guard & GoldenGate

Active Data Guard GoldenGate
« Ship from memory * Read and ship from redo logs
« SYNC or ASYNC « ASYNC only

« Simple one way replication
« Standby open read-only Target open read-write

« Zero I/O overhead, near-zero /O overhead and capture
primary performance impact processing on primary

« Standby database is exact Replica is logical copy maintained
physical replica using SQL

* No data type or other restrictions Data type and other restrictions

* Integrated with Oracle kernel External to Oracle Database

Advanced, multimaster replication®

* when conflicts can be avoided or resolved

ORACLE
28
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. Oracle Replication Technologies Aroug

Numerous Replication Requirements

Replication Requirement Dafacg‘s?ar d GoldenGate
Data protection / data availability / DR /
Database rolling upgrades q/
Cross platform migrations /

Zero downtime application upgrades

Active/Active multimaster

Data integration

Many-to-one replication

Replicate data subsets, transformations

ORACLE
29
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. Complete Production Off-load Rroug

@ @ @ Data Guard Broker @ @
I
\ Active Data Guard

RAC
- Scalability - DR & Data Protection
- Server HA - Real-time Query
I
I
Primary | ‘ Standby
Database w\_‘ : Database

GoldenGate
.f; .,; - Information Distribution

I - Heterogeneous
Subsetting 1~ - Today: ALO Mode
o MysaLg s y
& Reporting g. ] 4 = Z - Roadmap: Real-time Capture

ORACLE
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. Oracle GoldenGate for Continuous Availability C’6

Zero Downtime Upgrades, Migrations and Maintenance

— Migration from non-Oracle databases to Oracle 11gR2 & Exadata
— Upgrade Oracle Database 8/, 9/, 10g to 11gR2

— Upgrade/Migrate Database Server/OS

— Perform Database Maintenance

— Application Upgrade (Siebel CRM and JD Edwards)

Disaster Recovery for Non-Oracle Databases and Cross- Oracle Database
versions

Continuous Availability via Active-Active Databases

Offloading Queries from Legacy Systems to Oracle Databases for Maximized
Performance

ORACLE’
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Eliminate unplanned downtime with %Jg
Active Data Guard & GoldenGate

* Active Data Guard for

disaster recovery and
data protection for:

 QOracle-to-Oracle

» Oracle GoldenGate for
disaster recovery and
data protection for:

* Non-Oracle platforms

Switchover F = = = = = .

Application I

Trail Trail
= . L
LAN / WAN / INTERNET
Over TCP/IP
m Trail Trail @
File File

» Active-Active

« Cross-OS and Oracle ~ Production Live Standby
database version Post-Switchover Data Flow
requirements
Compare & Verify
With Oracle GoldenGate Can be used for
Veridata reporting &
testing

ORACLE
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. Availability — the true cost of Downtime hroug

Where milliseconds = dollars

« Tangible costs Revenue /
e Revenue Revenue / Employee
. Industry Hour Hour
 Employee productivity
Energy $2,817,846 $569.20
* Recovery efforts Telecommunications $2,066,245 $186.98
* Regulatory penalties Banking and Finance $1,245,468 $605.42
Information
 Intangible costs Technology $1,344,461 $184.03
« Brand Insurance $1,202,444 $370.92
« Trust Retail $1,107,274 $244.37
. . Transportation $668,586 $107.78
« Customer satisfaction
L It Utilities $643,250 $380.94
oyalty Healthcare $636,030 $142.58
Hospitality and Travel $330,654 $38.62

ORACLE
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. Differentiating HA/DR Technologies SFoca

Popular Solutions

Roll Forward / File Protection

- Conventional Backup/Recovery
« RAID

« multiple hard disks behaving as a
single large fast drive

« Snapshots
« Point-in-time pictures of data

High Availability and

Disaster Recovery

* Physical replication at storage, host or
network level

* Built-in, change-level database replication

» Heterogeneous, transactional data replication
w/ Oracle GoldenGate

ORACLE
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. Advantages of Oracle GoldenGate Architecture

Reduced Overhead and TCO

e Captures once, delivers to many targets for different uses
e Non-invasive, log-based capture
e Moves only committed data, reduces bandwidth needs

High Performance with Reliability

e Subsecond latency even with high data volumes
¢ Preserves transaction integrity
e Ensures data recoverability

Flexibility and Ease of Use

e Provides decoupled, modular architecture

e Supports heterogeneous sources and targets, and different latency
needs

e Coexists and integrates with ELT/ETL and messaging solutions

35 l Copyright © 2011, Oracle and/or its affiliates. All rights
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. Join the Data Integration Community

Twitter
H twitter.com/ORCLGoldenGate

Facebook
¥ facebook.com/OracleDatalntegration

LinkedIn
“Oracle Data Integration”

N Oracle’s Data Integration blog
blogs.oracle.com/dataintegration

Oracle.com/goto/dataintegration

ORACLE
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. Note: hroug

* This presentation is used internally to help sales and
SC's understand how to position/upsell Oracle Active
Data Guard and Oracle GoldenGate. Most slides are
suitable for external consumption - internal only slides
are marked as such in the footer of the slide. If you
do not see internal-only in the footer of a slide, then
slide is good for public consumption.

ORACLE
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