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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 upo
In making purchasmg decisions. The development, release, and timing of any features
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Data Replication with Oracle

Review
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Data Replication with Oracle (1)

A Oracle 8.11 Materialized Views replace Snapshots, CDC (Trigger)

A oracle 9.2 Oracle Streams (Replication, Message Queuing, CDC)

A Oracle 10.2i Autotuning Streams Pool,
Buffered Messaging, EM Support
Simplified APIs, Deklarative Transformation

A Oracle 11.1 7 Combined Capture & Apply

Streams Advisor & T0p0|ogy Oracle 12.171 AOr ac | e Str eams |
SychronousCapture AOracle Streams will cont
Transparent Data Encryption Support butwi | | not be actively en

Split and Merge of a Streams Destination

LCR Tracking

Aoracle 11.27 Compressed Tables
Capture & Apply SecureFile LOBs,
Statement DML Handlers,
Keep Column Declarative Rule-Based Transformation,
Automatic Split and Merge of a Streams Destination
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Data Replication with Oracle (2)

Oracle Press Release

2009 OGG 10.47 Ubernahme von GoldenGate durch Oracle

Oracle Buys GoldenGate Software

Adds Leading Real-time Data Integration Solution to Create Comprehensive
Heterogeneous Data Integration Platform

2010 OGG 11.17 DDL Support Enhanced, Embedded XML in UDTs Reawood Shores, Calf, July 23, 2009
Extract API for Oracle ASM, TDE & TSE, New Monitor

2012 OGG 11.21 Integrated Capture, Enhanced Conflict Detection & Resolution
Globalization, Security & Perfromance, Extensibility,
Managebility & Monitoring, Expanded Heterogeneity

AOracle GoldenGate 11g Release 2 New Featlures Overviewid White Pa

2013 OGG 12.17 Integrated Replicat, Coordinated Replicat, Oracle Multitenant Database Support,
E-Business Suite Platform Migrations

AOracle GoldenGate 12c Release 1 New Featufes Overviewd White Pa

c L]
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What Replication means

Database 1 Database 2

Primary (Source) Database Secondary (Target) Database

Source Database changes should be also made at the Target Database.

SCOTT.EMP Initial Load | scoTTEMP
SCOTT.DEPT SCOTT.DEPT
INSERT ... (DML) Rep”cation\ INSERT ...
UPDATE ... > | UPDATE ...
DELETE ... DELETE ...
CREATE TABLE ... (DDL) Replication | CREATE TABLE ..
ALTER TABLE ... _ > | ALTER TABLE ...
(optional)

ORACLE
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Replication Components

ORACLE

Database 1

Primary (Source) Database

1. Track Changes at Source Database

1

2. Propagate Changes to Target Database

Trigger
based

or

Redolog
based

or

Journal
based

Database 2

Secondary (Target) Database

@ 3. Run Changes at Target Database
Proprietary
DB, O5 |:> Egrr:]e_lr_];rs ot or | Relational DB:
or om g Run SQL
TCP/IP
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Oracle Replication Components Terminology

ORACLE

Database 1

Primary (Source) Database

1. Track Changes

~

Capture

or

Extract

2. Propagate Changes

Database 2

Secondary (Target) Database

~

Propagation

or

Extract

(Remote File)

or

Datapump

Copyright © 2014 Oracle and/or its affiliates. All rights reserve®ricle OpenWorld 2014

3. Run Changes

~

Apply

or

Replicat

or

Delivery

10



Replication Methods

Synchronous Replication

AChanges on Source Site occur immediately at all Target Sites
AVery stable Environment required

ATransactions pending (cannot completed) if Network down
Ain most Cases not acceptable (Performance degradation!)

4 N

Asynchronous Replication

ADeferred Transactions (DML)

APropagated in regular Intervalls (periodically synchronized)
A Snapshot Replication (No permanent Connection)

Acontinous Propagation (nearly instantanueous synchronized)
K A Real-Time Replication (Permanent Connection!) /

Copyright © 2014 Oracle and/or its affiliates. All rights reserve@®récle OpenWorld 2014
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OracleGoldenGate

Architecture
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GoldenGate: Logical Replication

Capture: committed transactions are captured (and can be filtered) as they occur by readiniggs.

Trail: stages and queues data for routing.

: Pump: distributes data for routing to target(s).
| i Route: data is compressed, encrypted for routing to target(s).

! Delivery: applies data with transaction integrity,
i : ’ ; transforming the data as required.

1
1 1
1 ] 1
LT -: --------------------------------------------------------------------- 1

v
' Trail Trail ‘
Files Files
Trail LAN / WAN / Internet Trail l
( . Files Over TCP/IP Files
Target

Source
Oracle & Non-Oracle Database(s) < > Oracle & Non-Oracle Database(s)

Uni or Bi-directional

ORACLE
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RealTime Data Integration & Transactional Replication

Cloud

Real-Time

—> Changed Data

Capture

=

Oracle & Non-Oracle
Database(s)

D4 P4

Message Bus

ORACLE

v

VL

b

4

8e ®
N

(0 (0 (o e

!

ORACLE
Data Integrator

Big Data

>

>

40

v

New DB/
HW/OS/APP

Fully Active
Distributed
DB

Reporting
Database

Data
Warehouse

Cloud &
On-
Premises

Message
Bus

PERFORMANCE:

Low-impact Real-Time Data
Integration and Replication

FLEXIBLE:

Open, Modular Architecture
Heterogeneous including Cloud
and Big Data

RELIABLE:

Maintains, Transactional Integrity
Resilient against Failures
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Oracle GoldenGate Flexible Deployment Models

Uni-Directional

Bi-Directional

-3 I

Broadcast Consolidation Data Distribution

~
1o :

= BPM

§ |

i Ny
§ (D% I |
i

/|
——

ORACLE
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OracleGoldenGate

HeterogeneousSupport
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OGG 12¢ Supported Platforms

Databases OS and Platforms

Oracle GoldenGate Capture (Extract):
AQracle
AIBM DB2 for v 10.1 and 10.5 on LUW
AIBM DB2 forv 11.1 on z/OS 2.1
AIBM DB2 System
AMicrosoft SQL Server for 2012 & 2014
ASybase ASE, 15.7
ATeradata 14.10 and 15.0
AEnscribe
ASQL/MP
ASQL/MX
AMySQL5.6 and Community Edition
AMySQL NDB Cluster 7.1, 7.2 and 7.3
Alnformix IDS SEE 11.7 and 12.1
AJMS message queues

Oracle GoldenGate Apply (Replicat, Delivery):
AAll listed above, plus:
ATimesTen, Netezza & Greenplum
APostgreSQL
AETL product

Linux (Oracle, Red-Hat)

Sun Solaris

Windows 2000, 2003, XP, 2008
HP NonStop

HP-UX

HP OpenVMS

IBM AIX

IBM System z / Systemi

zLinux

Stand: Version 12.1.2.1

ORACLE
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OGGl2cc SupportedDatabases

Oracle GoldenG

AIBM DB2 LUWL0.1& 10.5
AIBM DB2 forz/OS

AIBM DB2 fori/Series
AMicrosoft SQL Server 2008, 2012
ASybase ASE15.7 %
ATeradata
AQracle MySQL5.6
AQracle MySQLCluster 7.1,7.2, 7.3
AEnscribe

ASQL/MP

ASQL/MX

AJMS message queues

te Capture:
AOracle 12c % i

e
e

Oracle GoldenGate Integrated Capture & Delivery:

Alntegrated Capture
Improved

AFor Oracle Database 10.2+

Antegrated Dynamic Delivery
AOQOracle 11.2.0.4,12.1.0.1

ACoordinated Deliver
AAll databases %
Oracle GoldenGate Delivery:

AAll listed, plus:
ATimesTen, PostgreSQl. Netezza & Greenplum

ORACLE
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OracleGoldenGate

Configuration& Command Line Interface
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ORACLE

OGC Process Configuration

A OGG Processes Configuration by Parameters
A 1 Parameter-File per Process

A 0GG processes:

Manager,
Capture (Extract,Primary Capture),

Data Pump (Secondary Capture),
Apply (Replicat, Delivery)

o o To T

A Parameter-Files located in the Jdirprm Subdirectory
A File-Extension: prm

A Special Parameter-File: GLOBAL
A Located in the OGG_Home Directory

Oracle® GoldenGate Reference for Oracle GoldenGate for Windows and UNIX 12¢ (12.1.2) E29392-08 May 2015
http://docs.oracle.com/goldengate/1212/gg-winux/GWURF.pdf

Copyright © 2014 Oracle and/or its affiliates. All rights reserve®récle OpenWorld 2014 20
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OGCG; ParameterFilesc Overview e

GLOBAL GLOBAL

LAN / WAN / INTERNET

Over TCP/IP
w Trail P
File h

Manager Manager
Adirprm\mgr.prm D e e > Adirprm\mgr.prm

Extract Replicat
Airprm\ex20rap.prm | e e > Adirprm\re2oras.prm

Replicat Extract
Adirprm\re2orap.prm € ——————————————————— Adirprm\ex2oras.prm

Capture processes write to remote Trails
No Datapump processes

ORACLE
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OGGc MANAGER Parametérile (Primary DB: ORAP) S

PORT 7816 Unique
TCP/IP port
PURGEOLDEXTRACTS dirdat \ *, USECHECKPOINTS, MINKEEPHOURS 1, FREQUENCYMINUTES 30 Trail-File

Housekeeping

LAGCRITICALMINUTES 5
LAGREPORTMINUTES 60
LAGINFOMINUTES 0

LAG-Time
Reporting

Further parameters exist (e.g. for automatic start / restart of OGG processes)

See also AOracle GoldenGate Reference for Oracle Gol denGate for

ORACLE
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EXTRACT ex2orap

-- Databse Connection Information
USERID OGGADMIN@org@PASSWORD OGGADMIN

-- Send data to remote host
RMTHOSTocalhost , MGRPORT 7817

-- Send data to remote trail named my
RMTTRAIL d: \ 0gg1212c_tar \dirdat \re

-- Source table (Oracle) for Replication
TABLE JJAENSC.GG_HEARTBEAT_TABLE;

Unidirectional

Prevent Looping

Get Before Images

ORACLE

ORACLE

OGCGc EXTRACT Parametkeie (Primary DB: ORAP)

Process Type / Name

UserlID / Password

Remote Host

Remote Trail

Table Name Bi-Directional

EXTRACT exZ2orap

-- Databse Connection Information
USERID OGGADMIN@oragPASSWORD OGGADMIN

--  Exclude GG - User
TRANLOGOPTIONS EXCLUDEUSER)gadmin

-- Send data to remote host
RMTHOSTlocalhost , MGRPORT 7817

-- Send data to remote trail named my
RMTTRAIL d: \ 0ogg1212 tar \dirdat \re

-- Source table (Oracle) for Replication with Before - Images
TABLE JJAENSC.GG_HEARTBEAT_TABLE GETBEFORECOLS (ON UPDATE ALL)

Copyright © 2014 Oracle and/or its affiliates. All rights reserved. |
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OGCGc REPLICAT Parametelle (Secondary DB: ORAS St
y u GOLDENGATE
REPLICAT re2oras Process Type / Name
-- Databse Connection Information
USERID ggadmin , PASSWORD GGADMIN UserlID / Password
--  Throw error records to discard file . d Eil
DISCARDFILE . \ dirrpt \re3oras.dsc, purge Discard File
--  Map Source Table (Oracle) to Target Table (Oracle) M . Table N
MAP JJAENSC.GG_HEARTBEAT TABLE, TARGET JJAENSC.GG_HEARTBEAT TABLE apping fable Name
Unidirectional
Bi-Directional

REPLICAT re2oras

-- Databse Connection Information

USERID GGADMIN@orasPASSWORD GGADMIN

--  Throw error records to discard file

DISCARDFILE . \ dirrpt \re2oras.dsc, purge

--  Map Source Table to Target Table with Conflict Detection and Resolution

C.D &R MAP JJAENSC.GG_HEARTBEAT_TABLE, TARGET JJAENSC.GG_HEARTBEAT_TABLECOMPARECOLS (ON UPDATE ALL),
Y ’ RESOLVECONFLICT (UPDATEROWEXISTS, (DEFAULT, USEMAX(CURRENT_TIME)));

DR’ACI_E Copyright © 2014 Oracle and/or its affiliates. All rights reserve®récle OpenWorld 2014
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OGG& MyOracleSupporiNote: 1321696.1 O

ORACLE my orACLE SUPPORT % _PowerView is Off | ¥ |

Dashboard Knowledge ' Service Requests  Patches & Updates (# Community Certifications  Cloud Services

*7 Oracle GoldenGate Best Practice - sample parameter files (Doc ID 1321696.1)
Modified: Nov 13, 2012  Type: WHITE PAPER  Status: PUBLISHED  Priority: 3

Oracle GoldenGate Best Practice

May 2011

Download this PDF-File

Oracle GoldenGate Best Practice
May 2011

Oracle GoldenGate sample parameter files

http://support.oracle.com

ORACLE
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https://support.oracle.com/epmos/main/downloadattachmentprocessor?attachid=1321696.1:PDF_VERSION&docType=WHITE PAPER&action=download

OGGc Command Line Interface

A GGSGt GoldenGate Software Command Interface

A Configuring, Administration & Monitoring GoldenGate Processes

ORACLE’

DZ%ogg_new_s¥r

Oracle GoldenGate

erzion 11.2.1.A.5_©2 16363818 OGGCORE_11.2.1.A.6_PLATFORME_1383A1 .1588
indows x64 <optimized).

opyright <C» 1995,

GESCI <JJT428> 1

Program

AMAGER
AGENT

ATRACT
ATRACT

REPLICAT
REPLICAT

STOPFPED
STOPPED
STOPTPED
STOPPED
STOPTPED
STOPPED

GESCT (JJT428> 2>

2813,

B Select Oracle GoldenGate Command Interpre

!nmmand Interpreter for Oracle

rer for Oracle

Oracle 11g on Mar

Status !ruup

EXZZ0MYP
EXZ2PRIO
REZO0MYP
REZPRIO

Oracle and-sor its affiliates.

Lag at Chkpt

AB:Ad:-8A
AR :-Hd -8R
AB:-Ad =A@
AA:B8:88

1 2813 16:47:18

Time Since Chkpt

28:21:31
18:55:11
22:38:52
18:55:86

< |

T

C=DrEa X

All rights reserved.
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OGG; Commands & Comman#iles o

A OGG Enviroment Configuration by GoldenGate Commands
A Processes (Extract, Data Pump, Replicat)
A Trail-Files (local, remote)

A etc.
A OBEY-Files
A Flat-Files with Commands (usually more than one)
A Located in the OGG_HOME Directory
A File-Extension: oby
A Execution: obey <file_name>.oby

ORACLE

Copyright © 2014 Oracle and/or its affiliates. All rights reserve®récle OpenWorld 2014 27



OGG¢ OBEYFiles: EXTRACT (ORAP) and REPLICAT (ORACRSE

Setup ORAP.oby

-- Database login to primary database
DBLOGIN USERID ggadmin@orap PASSWORD GGADMIN

-- Add table level supplemental log group for heartbeat table (PK)

ADD TRANDATAjjaensc.GG_HEARTBEAT_TABLE Unidirectional only:

--  Verify supplemental log group was created ORAP: Extract process
INFO TRANDATA jjaensc.gg_heartbeat_table ORAS: Replicat process

-- Add log - based change extract process
ADD EXTRACT ex2orap, TRANLOG, BEGIN now

-- Add remote trail to extract process
ADD RMTTRAIL d: \ ogg_1212 tar \dirdat \rt, EXTRACT ex2orap

Setup_ORAS.oby

-- Database Login to secondary database
DBLOGIN USERID GGADMIN@orasPASSWORD GGADMIN

-- Add a specific checkpoint table
ADD CHECKPOINTTABLE GGADMIN.GG_CHKPT1

-~ Add change replicat process
ADD REPLICAT re2oras, EXTTRAIL d: \ 0ogg1212 tar \dirdat \rt, CHECKPOINTTABLE GGADMIN.GG_CHKPT1

OR’ACI_E Copyright © 2014 Oracle and/or its affiliates. All rights reserve®récle OpenWorld 2014 28




OracleGoldenGate
Additional OGGSoftware
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Further OracleGoldenGateSoftware Components O

1. OEM Management Pack for Oracle GoldenGate (additional License)

A GoldenGate Director

A GoldenGate Monitor
APIug-In for Oracle Enterprise Manager

2. Oracle GoldenGate Veridata (additional License)

3. Oracle GoldenGate Application Adapters for Java and Flat File

Ae.g. Oracle GoldenGate Adapter for Oracle Coherence

4. Oracle GoldenGate for Big Data (additional License)

ORACLE
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OracleGoldenGatavionitor 12.1.3- Architecture

E-mail SMTP

External
Monitoring
Systems

SHMP

Command
Line
Integration

onitor
Agent

Copyright © 2014 Oracle and/or its affiliates. All rights reserved. |
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OGG Monitorc New Action Folders

(- @ jt420.de.oracle.com:7003/monitor/faces/secured/activeDataAlertsPage.jspx

c
ORACLE’ GoldenGate Monitor

ORACLE

GOLDENGATE

Welcome, oggmon

Data and Alerts View

23 A G-

Purge Data User Profile  About

Help v Logout o
System Status @) Last Updated: 07/23/2014 10:40:22 AM
Logs Configuration Problem Summary Historical Data Alert History Alert Definition User Management View Management
V @ System: system ‘ Host: jjt420.de.oracle.com
7 Eﬁ Hosts: (1)
»7 ﬁHost:M.de.otade,mm [} WW@ QQE:] '(:ﬁwhx I Overview
V GF Instance: jjt420.de.oracle.com-7816
@ Capture: EXCDB12P A . .
@ Delivery: REPDB12P = Conflgurlﬂg
V ¥ Instance: jjt420.de.orade.com-7817 &
@ Delivery: REPDB12S AC t I | 1 g
@ Database: CDB121 e ~| Attributes ontrolin
[ Database: CDB121 jjt420.de.oracle.com Host: jjt420.de.oracle.com B . .
@ Trail: it NeW Name IVaIue VI eW I n g
v @ Solutions: (1) act | on Host Name jjt420.de.oracle.com
V FE Partial Solution: Solution1 Status [a) Running
. Host Name: jjt420.de.or...
@ Capture: EXCDB12P folder el RonAlng
@ Database: CDB121 (Always V|S|b|e)
[ Database: CDB121 / \
@ Delivery: REPDB12P
@ Delivery: REPDB12S Database: . Database:
i Trai: rt Instance: CDB121 Instance: Trail: CDB121
jit420.de.oracle.com-7816 jit420.de.oracle.com-7817 rt @
@ Views: (0) =
@ @ D =
Shak R . Name: CDB121 Siak 2 y Name: cbB121
. us: Running Type: ORACLE us: Running Name: rt Type: ORACLE
Data and Alel’tS V| ew A HOSt Version: Oracle Datab... Version: Oracle Datab...
Delivery: Capture: Delivery: P
REPDB12P EXCDB12P REPDB12S r 0 C eS S eS
Lag: 0,000 sec Lag: 1.303 sec Lag: 0,000 sec
Status: Running Status: Running Status: Running
‘ 1
—I 2| Alerts

ORACLE
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ORACLE

GOLDENGATE

G Monitorc New Process Buttons

6 @ jjt420.de.oracle.com:7003/monitor/faces/secured/activeDataAlertsPage jspx

ORACLE’ GoldenGate Monitor

Welcome, oggmon

C || 8- Google ER 2
Help ~ Logout o
Last Updated: 07/23/2014 10:47:41 AM

Purge Data User Profile  About
System Status 6

Data and Alerts View Logs Configuration Problem Summary Historical Data Alert History Alert Definition User Management View Management
V @ System: system @ Capture: EXCDB12P
V [l Hosts: (1) =
7 [l Host: jjt420.de.oracle.com R g} {‘r? @ Q Eﬂ '/*: da x EEE | Overview
V Gk Instance: jjt420.de.oracle.com-7816 G
P & Capture: EXCDBIP . i Kill
@ Delivery: REPDB12P Start1 Sto p I ! é
V £ Instance: jt420.de.orade.com-7817 (Visible in process view only) S
@y Delivery: REPDB12S
@ Database: CDB121 | Attributes
@ Database: CDB121 Capture: EXCDB12P
B Trai: rt Name |Value
V [ Solutions: (1) Checkpoint Position [ul] Current read position: Redo  »
v Partial Solution: Solution1 thread #: 1 Sequence #: 59 ||
@ Capture: EXCDB12P ;Lg;\;gfg;smmestamp:
@ Database: CDB121 . 10:48:21.000000 SCN:
@ Database: CDB121 Ca ptl.l re: 0.3177852
@ Delivery: REPDB12P EXCDB12P Connected Connected
S Delta Deletes [ul] O
@ Delivery: REPDB12S T o
@ Trai: ot Delta Executed DDLs o
@ Views: (0) Delta Ignores [ 0 =
Delta Inserts [ o
Delta Operations ] 2
Data and Alerts View A Capture: EXCDB|12P [efls peratars fes Seondic
Lag H 1 '489 sec Delta Row Fetch Attempts  [ul] 0
2 Delta Row Fetch Failures  [al] 0
Status: Running Delta Truncates mo
Delta Updates [ 2
End Of File false
Group Name EXCDB12P
Lag [ul] 1.489 sec

Last Checkpoint Timestamp [ul] 07/23/2014 10:48:26 AM
Last Operation Timestamp  [al] 07/23/2014 10:48:00 AM
Last Processed Timestamp  [ul] 07/23/2014 10:48:01 AM
Message [ul] Code: 3522

Severity: 1

Text: Setting session time

zone to source database

time zone '-05:00',

Date: 07/23/2014 10:36:25

Ana

La

:ll\Alerts

ORACLE
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OracleGoldenGateOEM Plugn

ORACLE Enterprise Manager Cloud Control 12¢

é Enterprse v @) Targets v t Favorites v ® History v

ORACLE

GOLDENGATE

Setup ™ Help~ | Al SYSMAN Log Out o

Search Target Name v

{ extract:10.229.189.194:5559:PUMP @

{7 ad-2101341.us oracke.com

@Ta et~
g

All Metrics

Search »|

r:r—::Lj

V' extract:10.229.189.194:5559:PUM

View ¥

V' Extract Metric
Checkpoint Position
End of Fike
GoldenGate Status
Log.

Lets | Chec kpoinl Times amy
Last Operation Timestamp
Last Processed Timestamp
Name

Start Time

Total Dektes

Total Discards

Total Excluded DDLs

Total Ignores

Total Inserts

Total Operation Per Second
Total Operations

Total Row Fetch Attempts
Total Row Fetch Failures

| D

Lag
Statistics
Last Known Value
Coliection Timestamp
Average Value
Low Value

High Value

Metric Value History

Page Refreshed Dec 6, 2011 11:43:49 AM PST o

View Data | Last 24 Hours :I Auto Refresh | Off Lj

Thresholds Maodify Thresholds ... ’

2658385 Not Defined

Not Defined

Warning Threshokd
Dec 6, 2011 11:29:37 AM PST

3,576,783.76
2,391,289
5,747,790

Critical Threshold
Comparison Operator >
Occurrences Before Aert 1

Corrective Actions None

Fesst Graph Compare Targets

6,000K
5,000K
4,000K
3,000K
2,000K
1,000K

i
K12 em

02

December 05 2011

Lag
B extract:10.2
W extract:10.2

.189.194
.189.194

559:PUMP
559:EOBEY

w0 WO
o

2 5
2 7

04 06 10 12 AM

06

02 04 06 08 10

Table View

ORACLE’

Same functionality as the GoldenGate Monitor
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OG(&c VeridataArchitecture Opacs

Compare Source with Target

L |
IHTTP | |

Veridata f )

JDBC Agent Veridata : |

Web Server b<c

E Veridata . ) 5
| JDBC Agent Command Line ; R Ven_r;l:ala i
: (Vericom) : eposttory i
. Target ;
- Database : i

Ensuring Data Consistency with Oracle GoldenGate Veridata, White Paper, July 2013
http://www.oracle.com/us/products/middleware/data-integration/data-consistency-with-gg-veridata-1975236.pdf

ORACLE
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OracleGoldenGate
Newfeaturesin 11gR2and 12cR1
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OGGVersionl1lgR2c New Features Summary v

Integrated Capture

Enhanced Conflict Detection & Resolution

Globalization
Oracle

GoldenGate
11gR2

Security & Performance

Extensibility

Manageability & Monitoring

Expanded Heterogeneity

ORACLE
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