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Upgrade Options to Oracle Database 12c
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Upgrade to Oracle Database 12c
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Upgrade SQL Automation

8 2 e o o e e o e e ofic o ol olc e v e e i o e ofc e o e ofic ol o e ol e ol ol ol e o ol i o e e i o o ol ofic o e ol ofi o e e ol o e ofic i o e ol ol o o ol ol ol ol e

: Fixup: PURGE_RECYCLEBIN
New Pre-Upgrade Script ne:znp-iptiun: Check that recycle bin is empty

Fixup Succeeded
o e o o o o o o o o o o o o o o o o o o o

preupgrd.sqgl

Executes pre-upgrade ChECkS S8 o o o 0 o o R 0 o o o o o o o R o o e o o o o o o
[Pre-Upgrade Recommendations]
Runs in source environment S0 0 0 0
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*xksesrex Dictionary Statistics **sweessx
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Generates fixup scripts
preupgrade_fixups.sqgl

postupg rade fixups-sql Please gather dictionary statistics 24 hours prior to
o upgrading the database.
MOS Note:884522 .1 To gather dictionary statistics execute the following command

while connected as SYSDBA:
EXECUTE dbms_stats.gather dictionary stats;
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Faster Upgrade — Less Downtime

New Parallel Upgrade

catctl.pl
|

- catctl .pl '

. scriptl.sql
* Runs database upgrade in parallel |

* Up to 40% faster upgrade

script3.sql |

* Used and proven by selected Oracle
Database 11g global customers -

— Telco billing
— >100 SAP systems
— Large DWH

ORACLE

— scripti.sql
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SPAYBACK Soe

QOe

“The new paralleliupgrade script promises to
drasticallyueduce:downtime due to planned
maintenance..\We.saw a 37% improvement
over the previous upgrade process in our
environment.”

Harald Stefan, Leiter Datenbanken
Payback GmbH
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Faster Upgrade — Less Downtime

New Parallel Upgrade

$> $ORACLE_HOME/perl/bin/perl catctl.pl -n 8 catupgrd.sql

Parallel Phase #:34 Files: 14 Time: 113s
Restart Phase #:35 Files: 1 Time: ©Os
Parallel Phase #:36 Files: 11 Time: 19s
Restart Phase #:37 Files: 1 Time: 0Os
Serial Phase #:38 Files: 1 Time: 8s
Restart Phase #:39 Files: 1 Time: 0Os
Serial Phase #:40 Files: 1 Time: 10s
Serial Phase #:41 Files: 1 Time: 3s
Restart Phase #:42 Files: 1 Time: 0Os
Parallel Phase #:43 Files: 2 Time: 411s
Restart Phase #:44 Files: 1 Time: 1s
Serial Phase #:45 Files: 2 Time: 510s
Restart Phase #:46 Files: 1 Time: 1s
Parallel Phase #:47 Files: 2 Time: 35s
- Restart Phase #:48 Files: 1 Time: 0Os
Serial Phase #:49 Files: 1 Time: 3s
Serial Phase #:50 Files: 1 Time: 313s

Grand Total Time: 2468s

ORACLE’
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Simplified Upgrade

Database Upgrade Assistant -

Upgrade Oracle Database - Step 3 of 11

Database Upgrade Assistant ) 12“

Check Again
|

T select Database Validation Results

P d . o Prerequisite Checks Apply Action Show oy w| SetAction g, -
e-U ade Automatio L usan ' - ]
r pg r I n e Validation Severity| Fixable Action ]
& Pre Upgrade Utility Checks &

*ORACLE_OCM' user present NN =:  JFi- - Pre Upgrade] e

Parallel Upgrade | Moo T —
RMAN Integration
Guaranteed Restore Points

Activity and Alert Log

"ORACLE_OQCM" user present more detalls

The "ORACLE_OCM"® user is present in the database. This is an internal account used by C!n le
Configuration Manger. Oracle recommends dropping this user prior 10 upgrading the databa

Help <gack | Next> Cancel

ORACLE’
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Enterprise Manager Mass and RAC Upgrades

Select Targets for Upgrade

EM Cloud Control

* Cluster Database Version | 11.2,0.2.0 El

Platform  Linux x86-64 Search

* Cluster | slc00-crs8 Q,

Mass Upgrades |

View + Find | - Show All - E

. |Target Name Target Type |Sta1J.|s|Host Name |Oral:|e Home |Uersi0n |
Grid Infrastructure Upgrades T v S ol 112020
[= A dblus.orace,com Cluster Databaze f slc00exfus.orace.com  ju02/app/aime/product/11.2.0/db 11.2.0.2.0
[+ 2 db2us.orade.com Cluster Database ‘ﬂ‘ slc00exf.us.oracde.com  ju02/appfaime product/11.2.0fdb 11.2.0.2.0
RAC D ata b a S e U p g ra d e S [ A db3.us.oracle,com Cluster Database ‘ﬁ slc00exfus.orade.com  ju02/appfaime/product/11.2.0/db 11.2.0.2.0
[+ @ +ASM_slc00-rs8 @ Cluster ASM ﬁ slc00exg.us.orade.com  ju01/app/11.2.0/grid 11.2.0.2.0
A has_slc00exg.us.orade.com Orade High Availability Sery ‘ﬁ slcd0exg.us.orade.com  full/app/11.2.0/grid 11.2.0.2.0
Sta n d by D ata b a S e U p g ra d e S A has_slc00exf.us.orade.com Cradle High Availability Sery ‘ﬁ slc00exfus.orade.com  ju01/appf11.2.0/grid 11.2.0.2.0

Note: Requires Lifecycle Management Pack

Columnz Hidden 1

il _cance |

ORACLE’
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Migration Options to Oracle Database 12c

Oracle 10.2

—_

Oracle 11.1

Oracle 11.2.0.1/2

Oracle 11.2.0.3/4

ORACLE

Less
Downtime?

- Transportable
Tablespaces

| [ Ful Transportable
Export/Import

—_ -

i

Near-Zero
Downtime?

RMAN Inc
+ Bck

|
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Data Pump Migration
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Cross Endianness Migration
* Example: Migration of a single instance database to Exadata

Example Facts & Description

1. Hardware migration to an Exadata Database Machine
2. Cross Endianness database migration from Oracle 9.2.0.8 to Oracle 11.2.0.4
3. Maximum tolerated downtime: 24 hours

4. Database size: 8TB

— =
= ——
8TB _ﬁd 8TB

N

S —— gy ==ji

————

24 hrs
Oracle 9.2.0.8 W Oracle 11.2.0.4
HP-UX OL5.8 64bit

ORACLE’

Copyright © 2014, Oracle and/or its affiliates. All rights reserved. | Different Ways to Upgrade and Migrate to Oracle Database 12c



Cross Endianness Migration
* Basic options with Oracle 9I:

—expand imp il
* Import of all versions > Oracle V5 possible
—eXp is not supported for general use since Oracle 11g

* But the utility is still there and can be used

— Imp is still supported

Oracle 9.2.0.8 24 hrs M Oracle11.2.04
HP-UX OL5.8 64bit

Copyright © 2014, Oracle and/or its affiliates. All rights reserved. | Different Ways to Upgrade and Migrate to Oracle Database 12c



Cross Endianness Migration
* Better options since Oracle 10g:

— Data Pump expdp and impdp

e Usually the first option to try

— Cross platform Transportable Tablespaces (XTTS)

* More complicated, more manual steps than pure Data Pump

8TB

Oracle 9.2.0.8 _ [NCIcl[ShbwXoy: 24 hrs y
HP-UX HRUX
ORACLE

- Lt
Oracle 11.2.0.4
OL5.8 64bit

Copyright © 2014, Oracle and/or its affiliates. All rights reserved. | Different Ways to Upgrade and Migrate to Oracle Database 12c




Case 3: Cross Endianness Migration
* Migration of a single instance database to Exadata

Prepare a new Restore online Upgrade database on Full database import Post Migration
database on EXADATA backup to SWING SWING via NETWORK L INK Actions

)

SWING ”’%]

"'-—"""'_‘::_'—__-___ﬂ
e

Oracle 9.2.0.8 _|MCIULEERI Y 2* " M Oracle11.2.04
HP-UX ESUA OL5.8 64bit
ORACLE’
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Data Pump Best Practices

* For full exports:
—Role EXP_FULL_ DATABASE is required

* For export consistency use:
—FLASHBACK TIME=SYSTIMESTAMP

alternative:

— CONSISTENT=Y [since Oracle 11.2 — Legacy Interface]

 This will increase UNDO requirements for the duration of the export

* Always set parameters:
— EXCLUDE=STATISTICS
—METRICS=YES

ORACLE
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Data Pump Best Practices

* Speed up Data Pump:

—PARALLEL=N
* Typically n = 2x <number of CPU cores>

— EXCLUDE=INDEXES on import
1. Initial Impdp with EXCLUDE=INDEXES
2. Second impdp with INCLUDE=INDEXES SQLFILE=1ndexes.sql
3. Split Indexes.sqgl into multiple SQL files and run in multiple sessions

— Set COMMIT_WAITT=NOWAIT and COMMIT_LOGGING=BATCH during full imports

ORACLE’
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Data Pump Best Practices

* Direct import via database link
— Parameter: NETWORK L INK

* Run only Impdp on the target system - no expdp necessary
* No dump file written, no disk I/O, no file transfer needed

» Restrictions of database links apply:
— Does not work with LONG/LONG RAW and certain object types

* Performance: Depends on network bandwidth and target's CPUs

o et

.......

f$ impdp ...
| NETWORK LINK=dblink

ORACLE
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&M% KAISER PERMANENTE.

Data Pump Best Practices

Real World Case: T ——

Kaiser Permanente, Medicare (USA) T T
1mpdp on NETWORK L INK with E I!!'J!!!IIIIIIII

8 vs 16 CPU cores

10GBit connection leveraged up to 8 Gbit
1 TB table copied in ~15 min = 4 TB/hour e w0oee | [ ot eri0sana

Network bandwidth and CPU bound

P mpias e | Fvrs bty ot Fram 185970

ARc o DilL) , rls Ui AL F i (LU DIl , i Ui L ke e el DilLy

ceiss/c6d0  Tupppre YARCHARZ (10 BYTE), "DESCR1” VARCHARZ (255 BYTE), "GL_LOC” VARCHARZ (10 BY 0.30
cociss/ocedl TE), "DESCR2" VARCHARZ (255 BYTE), "PERIOD" NUMBER, "YEAR NR"_NUHBER, " TTEM"” WARC 0.38
cciss/c6d2 paps 12 BYTE), "LONG DESCR” WARCHA - 0.34
cciss/ced3 l - EI 0.38
cci=ss/c7d40 0.36
coiss/o7dl 0.00 11.60 0.00 4.649 0.00 0.40
ceciss/c7d2 0.00 47 .60 0.00 15.07 0.00 0.38
coiss/c7d3 0.00 24.80 0.00 9.25 0.00 0.37
cociss/oecsdo 0.00 29.20 0.00 10.41 0.00 0.36
cciss/esdl 0.00 8.60 0.00 3.54 0.00 0.41
cciss/c8dz 0.00 21.60 0.00 a.62 0.00 0.45
coiss/oc8d3 o.00 30.60 0.00 12.15 0.00 0.40
SUM 0.00 FO05.80 0.00 278.96

o] N . NN 22 N& n.nn s 72 n.NnN n.an

& L
DR CLE Copyright © 2014, Oracle and/or its affiliates. All rights reserved. | Different Ways to Upgrade and Migrate to Oracle Database 12c




NEW

Data Pump News in Oracle 12c

Full transportable export/import for an entire database

Support for multitenant container databases and pluggable databases

* New ...
—VIEWS AS TABLES parameter

* Lets you export the contents of a view as a table

— TRANSFORM parameter options
- TRANSFORM=DISABLE_ARCHIVE_LOGGING:Y

— Will disable archive logging during import for tables and/or indexes

 TRANSFORM=LOB_ STORAGE:SECUREFILE
* TRANSFORM=STORAGE:N
 TRANSFORM=TABLE_COMPRESSION:<compression_clause>

— LOGTIME=[ NONE | STATUS | LOGFILE | ALL ] parameter

* Will write timestamps on status and/or logfile messages

ORACLE
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- Transportable Tablespaces

ORACLE
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Concept Transportable Tablespaces

expdnpup'syS/sys/ syss ysdhpsdba’” ..

TRANBRAYSPORABLESPNCHI=SS1 ,TS2 ..

e TTS feature available since Oracle 8i

* Cross platform support since Oracle 10g

Oracle 10.2.0.4 . Oracle 11.2.04
IBM AlIX OL5.8 64bit
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Concept Transportable Tablespaces xTTS

Cross platform support
V$STRANSPORTABLE _PLATFORM

LITTLE ENDIAN PLATFORMS

HP 1A Open VMS s ~
HP Open VMS BIG ENDIAN PLATFORMS
HP Tru64 UNIX

Linux IA (32-bi RMAN Apple Mac OS
Linux A (64-bit) HP-UX (64-bit)
Linux x86 64-hit HP-UX IA (64-bit)
Microsoft Windows |A (64-bit) CONVERT AlX-Based Systems (64-bit)
Microsoft Windows x86 64-bit FILE T e el o
Microsoft Windows IA (32-hit) FILE IBM Power Based Linux
Solaris Operating System (x86) @ C% Solaris[tm] OE (32-bit)
Solaris Operating System (x86-64) COPY Solaris[tm] OE (64-bit)/

ORACLE’
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Upgrade/Migration: Transportable Tablespaces

Rebuild meta information

(views, synonymes, trigger, roles etc)

SOURCE Database 10.2.0.4

@USERs
ea Nl

SYSTEM

' SCOTT : SYSAUX

=LNDO.

-

HUGO

ORACLE’

) TEMBZ

[

" DESTINATION DaYabase 11.2.0.4 |

-

SYSTEM
rSCOTT;l SYSAUX
» ~ ~UNDO
V0 e _TEMP
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Possible options

* Moving meta information - 3 possible options
— The “brute force” approach

* Data Pump ﬁ

expdp/impdp CONTENT=METADATA ONLY

— The “smart” approach SELECT DBMS_METADATA.GET_DDL("SYNONYM™,
- DBMS METADATA SYNONYM_NAME, OWNER) FROM all_synonyms
- where owner="PUBLIC" and table owner

not 1n ("SYS");

— A “same OS” approach
RMAN duplicate

Does not work for platform changes

ORACLE

> RMAN> duplicate target database to
"NEW" skip tablespace DATAl, DATA2
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Transportable Tablespaces
* TTS might not be a good solution when ...

— Too many objects to rebuild E—x === = -
* Views, synonyms, sequences ... ’ : = = = === "_‘_ == =
* Simple is better for fast TTS!!! —mie Rer™t E—

— Too many objects in tablespaces
slow down meta expdp/impdp ’ ?:Ei?’"f"t‘_‘f_]—f_j—'[_;__j e

* (Sub)partitions, partitioned indexes ...

ORACLE
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Speed Up Transportable Tablespaces Tr%

2833.00
Turbonium

e Usually the biggest pain points with TTS

— Downtime due to:
* Duration to copy very large amounts of data
e Duration to convert many tablespaces cross Endianness

* New technique: Avoid the copy & convert phase

— RMAN can convert incremental backups cross platform
* Available since Oracle 11.2.0.3 for Exadata only
* Available for Linux x86-64 with Oracle 11.2.0.4
* Available on all platforms starting with Oracle 12c¢
e See MOS Note:1389592.1 for description and Linux perl scripts

ORACLE
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https://support.oracle.com/CSP/main/article?cmd=show&type=NOT&doctype=PROBLEM&id=1389592.1

Transportable Tablespaces with Incremental Backups

exppplp' " SpysLdeysaassgysona™ ...
TRRASSORRTTARTAFRAESS=TS1,TS2 ..

Convert and apply

Downtimel!ll backups

SOURCE Database 10.2.0.5 DESTINATION Database 11.2.0.4

Read Write ﬁl
SYSTEM

SYSTEM

UNDO Data Pump

HUGO ;l il
\ \‘__—-"
ORACLE
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Full Transportable Export/Import

* Combining:
— Transportable Tablespaces with
— Data Pump taking care of all meta information with optional

— RMAN incremental backups to decrease downtime
* One Command Migration
impdp .. VERSION=12 FULL=Y TRANSPORTABLE=ALWAYS

* This works:
— Cross platform (with RMAN CONVERT)
— With or without Oracle Multitenant
— Source can be Oracle 11.2.0.3/4 or newer
— Target must be at least Oracle 12.1.0.1

ORACLE
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Full Transportable Export/Import with Copies

SOURCE Database 11.2.0.3

@USERs
ea Nl

SYSTEM

scor :.:.] CYSIUX

\

ORACLE’

HUGO

~LARO-
~ [ EME

Data Pump

Copyright © 2014, Oracle and/or its affi

DESTINATION Database 12.1.0

SYSTEM
SCOTT SYSATX

SEI[ple ==
HUGO IEM E

NEW

N
-

L]

iliates. All rights reserved. | Different Ways to Upgrade and Migrate to
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Full Transportable Export/Import with Backups

SOURCE Database 11. 2.0.3

SYSTEM
Skl
UNDO

NEW

Convert and apply
backups

DESTINATION Database 12.1.0

Data Pump

| —esihlen—
UNDO

SYSTEM %

—= N
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Full Transportable Export/Import in 3 Steps

SOURCE Database 11.2.0.3/4

J

APP &

i

HUGO o

ORACLE

SOURCE Database 11.2.0.3/4

Data Pump
"One Command Migration"
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Zero Downtime?

ORACLE
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Introduction

Timses Ten

* True ZERO Downtime is very hard to achieve =osind

— Only Oracle TimesTen In-Memory Database can do that

* Replication technologies are easier to handle and setup

— A limited downtime will occur to switch clients/application

* Active/active scenarios are possible depending on the application and usage scenario

—

Capture Viove/Upgrade | Apply Synch?
Source r | Destination | ~ Destination Source =» Destination

* Technologies:

— QOracle Golden Gate
e NOTE: Oracle Streams is deprecated as of Oracle Database 12c¢

ORACLE
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http://docs.oracle.com/cd/E16655_01/server.121/e17642/deprecated.htm

Oracle Golden Gate —

gl ;eﬂ

{
I

e Paid option of the database

— Migratable license for 1 year which includes Active Data Guard

* Works with many Oracle database versions
— Golden Gate 12.1 supports Oracle > 11.1.0.6

Golden Gate 11.2 supports Oracle > 10.2.0.4
—  For earlier database versions (8i (DML only), 9i-11.1) use Golden Gate 10.4

e Oracle GoldenGate Installation and Setup Guide

e Also works with non-Oracle databases (DB2, Teradata ...)
* GoldenGate OTN page:

http://www.oracle.com/technetwork/middleware/goldengate/overview/index.html

ORACLE
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http://docs.oracle.com/cd/E28323_01/doc.1121/e27278.pdf
http://www.oracle.com/technetwork/middleware/goldengate/overview/index.html

|I Start Capture Mechanism I?Alji't ggtgitjsircﬁfg E Start Apply Mechanism

Capture: committed transactions are captured (and can be filtered) as
they occur by reading the transaction logs

Oracle 10.2.0.3 W Oracle 11.2.0.4
HP-UX Itanium OL5.8 64bit

ORACLE
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= s B yish oota pump.or 1S
|| Start Capture Mechanism | with:Data.Pumo.orTTS i Start Apply Mechanism |

Trail: stages and queues data for routing

e —

Capture Trail

TRAIL

E

Oracle 10.2.0.3 W Oracle11.2.0.4
HP-UX Itanium OL5.8 64bit

ORACLE
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|Iul l with Data Pump or TTS __Start Apply Mechanism _

Build up the target database using:
- Transportable Tablespaces x-Platform
- Export/Import with Data Pump

oL

Oracle 10.2.0.3
HP-UX Itanium

ORACLE
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Build"Up Database Copy : _
.D with Data Pump or TTS B Start Apply Mechanism -

‘ Pump: distributes data for routing to target(s) ‘

=

___________________________________________________

Capture Trail

0L
Oracle 10.2.0.3

| B Oracle 11204 |
HP-UX Itanium L OL5.8 64bit

ORACLE
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| = Build Up Database Copy )
= | ———

Route: data is compressed, encrypted for routing to target(s)

v
Capture Trail
» TRAIL i LaM /fWAN / INTERNET
EETE i OWVER TGP/IP

Oracle 10.2.0.3
HP-UX Itanium

ORACLE
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i | W

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

___________________________________________________

Capture Trail | Trail
B |- Y

Oracle 10.2.0.3
HP-UX ltanium

ORACLE
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- L ithOciabumpceTis
= ISl e sumpar 18 J o Start Apply Mechanism RS

GoldenGate works bidirectionally -
from higher to lower release as well!

___________________________________________________

Trai uMmDo Tra|I Delivery

| LAN / WAN / INTERNET
TRAIL | ! OVER TCP/IP . .
EETE
FILE I
H |
1
1
TRAIL
[EECE
| =

TRAIL
m

—
10TB 0

— y

*--.._______.__!.-l"

Oracle 10.2.0.3
HP-UX Itanium

ORACLE

Copyright © 2014, Oracle and/or its affiliates. All rights reserved. | Different Ways to Upgrade and Migrate to Oracle Database 12c



Case 6:
Real Rolling Upgrade

T —— T —

ORACLE
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Basic Facts and Information

Standby
Type

Apply
Technique

Build Up

Switchover

ORACLE’

Block identical copy
of PROD

Redo Apply

RMAN DUPLICATE

Physical Standby Logical Transient Standby
Standby
Logical copy of Physical, converted temporarily into
PROD Logical — and return
SQL Apply Redo and SQL Apply
Convert from RMAN Duplicate, then Convert
Physical
Seconds Seconds + < 1 min

<1 min
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Transient Logical Standby - Workflow

{  Guaranteed i FLASHBACK ..o,
i Restore Point DATABASE TO ...
............. ‘C.ll..ll....‘

: Logminer :
P Buld

w
@)
<
o
O
o
=

Q...

C New $OH Q
S wSTBY | e | LSTBY

ORACLE
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Transient Logical Standby — White Paper

* Transient Upgrade Concept:
http://WWW-oraclg-Cqmltechnetwork/database/features/avaiIabilitv/maa—
WP Database Ro]]jng Upgrade Using | Inqu_l_l31927 = Ddf

Transient Logical Standby:

Oracle Data Guard 11g

Ovacle Maximum Availability Architectiore White Paper
Seprember 2008

 Shell scripts in Note:949322.1 for automation:
http://www.oracle.com/technetwork/database/features/availability/maa-

VB Database Rolling Upgrades Made P . pdf
Easy ]_Jr}r Using a Data Guard
Physical Standby Database

Oracle Ma>cimium Availability Archifectzre White Paper
Oifober 2077

ORACLE
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http://www.oracle.com/technetwork/database/features/availability/maa-wp-11g-transientlogicalrollingu-1-131927.pdf
https://support.oracle.com/CSP/main/article?cmd=show&type=NOT&doctype=BULLETIN&id=949322.1
http://www.oracle.com/technetwork/database/features/availability/maa-wp-11g-upgrades-made-easy-131972.pdf

DBMS ROLLING
* Data Guard Simple Rolling Upgrade

— Semi-automation of Transient Logical Standby Rolling Upgrade
— Works with Data Guard Broker
— Procedure DBMS ROLLING

= INIT_PLAN = START_PLAN
= DESTROY_PLAN = SWITCHOVER
= BUILD_PLAN = FINISH_PLAN

= SET_PARAMETER ROLLBACK PLAN

— Usable for maintenance tasks beginning with Oracle 12.1.0.1

— Usable for upgrades beginning with the first patch set of Oracle 12¢ (12.1.0.2)
« DBMS_ROLLING usage requires a license for Active Data Guard

ORACLE
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Migration with GoldenGate
dMADEUS

Your technology partner

ORACLE’



Real World Checkpoint dAMdDEUS

Your technology partner

* Amadeus is a leading transaction processor for the
global travel and tourism industry

DISTRIBUTION
BUSINESS

711 airlines Inventory

110,000+ hotel properties Departure Control

30 car rental companies e-Commerce

50+ cruise and ferry lines 20,000+ tx/sec (peak)

207 tour operators Airlines < 0.3 sec response time

24 insurance companies Airports 10 Petabytes of storage

95 railways Ho.tels 3+ million net bookings/day
Rail > 1 billion tx/day

ORACLE
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Real World Checkpoint dAMdDEUS

Your technology partner

* Migrate Oracle 10g production databases to Oracle 11g on
| Project new HW and/or OS platform

Sowce | ltorget

Oracle 11.2.0.2/3

Oracle 10.2.0.3 ) RAC
RAC HPUX v3
A Oracle 11.2.0.2/3

) RAC

RHE Linux

Oracle 10.2.0.3 Oracle 11.2.0.2/3
Single Instance mmm) RAC One
HPUX v2 RHE Linux

ORACLE
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Real World Checkpoint dMADEUS

Your technology partner

* Fixed quarterly outage windows
* Maximum of 5 minutes database downtime

* No service impact outside the outage window
* Endian change: HP-UX = to Linux (big = little endian)
* Possibility of fallback during and after the outage
 High volume of DB changes (redo of up to 20MB/sec)
* Large database sizes (up to 14TB)

* Possibility for physical re-organization
- Fresh data dictionary
- Tablespace and partitioning redesign

ORACLE
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Real World Checkpoint dMADEUS

Your technology partner

= In-depth proof of concept (supported by Oracle)

— Focusing on functional aspects

— Focusing on data volume

= Standardized migration process model with timeline

= Home-made scripts and procedures to support setup,
monitoring, tuning and switch over

= Training of in-house specialist supporting the DBAs

ORACLE
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Real World Checkpoint dMADEUS

ORACLE

Your technology partner

= Instantiation of new 11g database: expdp from Physical Standby
= [nstallation, configuration, tuning of GG replication

Active Source Live Standby
SOURCEDB EXTRACT EXTTRAIL EXTRACT Network RMTTRAIL REPLICAT TARGETDB
<dsn_1> <ext_1> <local_trail_1> <pump_1> <remote_trail_1> <rep_1> <dsn_2>

RMTHOST

-20_’“._)( Pump _‘:-: <system 2> 2 .w i—’ Replicat Ry %
Repiicat T ||._Eg§?e?11  _—  ' B Extract R

TARGETDB REPLICAT RMTTRAIL EXTRACT EXTTRAIL EXTRACT SOURCEDB
<dsn_1> <rep_2> <remote_trail_2> <pump_2> <local_trail_2> <ext_2> <dsn_2>

* Comparison of source/target DB content (Veridata)
* Rehearsals of switch over and fallback

 Switch over: Stop replication / Start reverse-replication

Copyright © 2014, Oracle and/or its affiliates. All rights reserved. | Different Ways to Upgrade and Migrate to Oracle Database 12c



Real World Checkpoint dAMdDEUS

Your technology partner

15 databases successfully migrated, so far (Oct 2012)

Oracle 11.2.0.2/3

Oracle 10.2.0.3 ™= pac 6 o
RAC HPUX v3
HPUX vz Oracle 11.2.0.2/3

— RAC 3 ¢
Oracle 10.2.0.3 Oracle 11.2.0.2/3
Single Instance s RAC One 6 f
HPUX v2 RHE Linux

* Switchover duration: 2-6 minutes

* No fallback performed

ORACLE’
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Real World Checkpoint dMdDEUS

Your technology partner
* The concept proved to handle a smooth and
secure migration across different DB versionsand _ £
HW/OS platforms )Y 4

= To be considered ...
— Instantiation of target database (incl. Plan Stability)
— Customized GG setup per database

| Remarks 4 - Handling of unsupported data types (e.g. ANYDATA)
— Impact of supplemental logging on source DB

— Effort of tuning GG for DBs with high DML rate (e.g.
parallel replicate processes) ‘

ORACLE
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Real World Checkpoint PAYEACK Coa
* Payback GmbH

— Belongs to Loyalty Partner GmbH
which belongs to American Express

—HQ in Munich, Germany
— Develops and operates professional customer loyalty programs based
on customized IT solutions

* Provider for Payback

e Active in Germany, Poland,
India, Italy and Mexico

ORACLE
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Real World Checkpoint PAYBACK Coa
* Migrate 7TB / 1.5TB from HP-UX to Exadata V1
| Project — Cross platform, cross Endianness, cross version

* Oracle 9.2.0.7 on HP-UX = Oracle 11.1.0.7 on OL

— 4 months planning and migration phase
* August to November 2009

— Proposed go-live date
* 15-NOV-2009

.—

ORACLE’
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Real World Checkpoint PAYEACK Coa

* Move everything in less than 24 hrs

* Network bottleneck

 Remedy:

Install extra InfiniBand hardware into HP box
= ~ 3GB/sec throughput!

ORACLE’
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Real World Checkpoint PAYEACK Coa

Setup:

e
z IJNBHEAK.ABLE

HP-UX PA-RISC HP-UX PA-RISC

IB Hardware

Prod Load

ORACLE’
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Real World Checkpoint

ORACLE’

Test migrations:

Prod Load

PAYBACK " g@

= DataPumpon -
= NETWORK_LINK

HP-UX PA-RISG NSERTAPPEND OL 64bit

= on database links
- = for tables >100 GB =

IB Hardware
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Real World Checkpoint PAYEACK Coa

Parallel live loads: Performance tests

o

HP-UX PA-RISC

IB Hardware

brod Load Redirect the production load by apps servers Prod Load

Copyright © 2014, Oracle and/or its affiliates. All rights reserved. | Different Ways to Upgrade and Migrate to Oracle Database 12c
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Real World Checkpoint PAYEACK Coa

Final test became LIVE migration

Prod Load

ORACLE’
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Real World Checkpoint PAYEACK Coa

* Live? And alive?
— Yes! Go-live in early November 2009

* Two weeks earlier than proposed

— Total upgrade and migration time: ~20 hours

* ~ 8 hours: Restore and recovery
* ~1 hour: Database upgrade to Oracle 11.1.0.7

* ~10 hours: Data migration to Exadata V1

* ~ 1 hour: Smoke testing and final verification

— Dramatic performance improvements
* Job runtimes decreased by 80%
* User complaints about too fast performance ... really!!

ORACLE’

Copyright © 2014, Oracle and/or its affiliates. All rights reserved. | Different Ways to Upgrade and Migrate to Oracle Database 12c



Real World Checkpoint

ORACLE’
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Real World Checkpoint PAYBACK Coa
* Migrate 14TB from Exadata V1 to Exadata X2-2
| Project — 2 months planning and migration phase

* June to July 2012

— Proposed go-live date
* 22-JUL-2012

— MOS Note: 1055938.1

Migrating from HP Oracle Database Machine to
Sun Oracle Database Machine 11.2 using Data Guard

ORACLE’
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https://support.oracle.com/CSP/main/article?cmd=show&type=NOT&doctype=REFERENCE&id=1055938.1

Real World Checkpoint PAYEACK Coa

* Database has grown from 7TB to 14TB

* Downtime: less than 8 hrs
* Network "bottleneck"

— Remedy: Extra IB cabled connection from V1 to X2-2

ORACLE’
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Real World Checkpoint PAYEACK Coa

* Restoring 14TB with RMAN
—DUPLICATE FOR STANDBY FROM ACTIVE DATABASE

* Removed unused components from the source database

RMAN Restore
. 64 parallel channels 2

InfiniBand cable

ORACLE’
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Real World Checkpoint PAYEACK Coa

* Live upgrade/migration

— RMAN Restore and Recovery: <3 hours
* 64 parallel RMAN channels allocated: >4TB/hour

RMAN Restore
64 parallel channels

Upgrade

InfiniBand cable

ORACLE’
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Real World Checkpoint PAYEACK Coa

* Database upgrade 11.1.0.7 = 11.2.0.3

— Using the new PARALLEL UPGRADE scripts

 Total database upgrade time including recompilation and time zone change: 20
mins

Upgrade
cIe7I

ORACLE’

InfiniBand cable * * Released for selected customers olly
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Real World Checkpoint PAYEACK Coa

* Live? And alive?
— Yes! Go-live on 3-JUL-2012
* Almost three weeks earlier than proposed

— Total migration and upgrade time: ~4 hours

* < 3 hours: Restore for Standby and recovery
* < 20 mins: Database upgrade to Oracle 11.2.0.3

e ~ 40 mins: Extra tasks (crsctl etc.)

— Significant performance improvements
 Job runtimes decreased again by 30-60%

ORACLE’
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Real World Checkpoint PAYEACK Coa

A few plans did change — but we were prepared ©
— Had captured all plans from AWR into an SQL Tuning Set
— Remedied failing plans with SQL Plan Management

ORACLE’
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Resources

Download slides from:

http://blogs.oracle.com/UPGRADE

ORACLE’

NOW!

es, Workshops, Projects ...

Main | Mext page =

hug 29, 2013

on Database Upgrade at OpenWorld 2013

Aug 29, 2013

ping to Oracle OpenWorld in September, you might be overwhelmed by the sheer

zessions throughout the week. For those with an interest in
pgrade, | have prepared a Focus on Database Upgrade

ays outthe sessions, demos, and hands-on lab for this area.
listing thus far (NOTE: the list of sessions could change, 50
ckthe document link atthe start of OOW for the most current
"

(AL SESSIONS

p 23 2013

eral Session: Oracle Database 12c—
10:45 AM - Maoscone Morth - Hall

neered for Clouds and Big Data GENB229
11:45 AM D

=w Mendelschn, Oracle

RENCE SESSIONS

p 23, 2013

solidating Databases with Oracle
pase 12c 12:15 PM -  Moscone South -
1:15 PM 102

CONBTOT
racle

Oracle

Llewellyn,

& Whesler,

rent Ways to Upgrade, Migr
solidate with Oracle Databas
Dietrich, Oracle '

415 PM
Bwonger, Oracle

Tagliafemi, Cracle

Mike Dietrich

Consulting Member of Te

Database Upgrade Devel
- Oracle Corporation

Based near Munich in Ga
spending plenty of time i
run either upgrade worsl
onsite with reference cus
25 interlink between cust

Upgrade Development.

You'd like to contact me

Choose either XING or Li

Upgrade, Migrate & C
Oracle Database 12c
Refreshed 23-JUL-2013

Upgrade & Migrate to
(fina! update: 8-JAN-20

Migrate/Consolidate 1
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