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Common reasons for performing a database migration

Migrate to Oracle Cloud Move to Multitenant Upgrade Infrastructure

&

Exadata Database Cloud Service EE
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Exadata Cloud Service Consolidate,

manage many as one
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Exadata Cloud @Customer

/E}g,

Autonomous Database
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Migration challenges
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Complexity Time-to-market Predictability Testing Business
Continuity
Integration, Database size, Making precise Production like Fallback
Dependencies, Code Legacy setups, predictable & simulation, achieve mechanism &
& Application Application testing, repeatable process performance Business continuity
changes Multi-team with timeline benchmark, data & with minimum
involvement & business validation downtime
dependency
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Reducing risks and automating the migration of a fleet of databases

Migrate with confidence using Real Application Testing

SPA Quick Check
Proactively identifies impact of routine DBA tasks
on database performance

SQL Performance Analyzer (SPA)

SQL response time (unit) testing solution
Designed for identifying and tune regressed SQLs

Workload Analysis

Reactively identifies impact and root cause of
workload changes like changed execution plans,
increased volumes, new SQL statements
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Database
Replay

Lower Risk Database

Automated Migration
Cut Costs Workbench

Database Replay
Load and throughput testing solution

Designed for detecting and remediating
throughput problems

Database Migration Workbench

|dentifies the optimal migration strategy
Execute the migration of your databases

Database Migration Planner

Migration & consolidation simulation & capacity
planning solution




Migration Workbench

Consolidate, migrate and analyze

6 Copyright © 2023, Oracle and/or its affiliates



Migration Workbench overview
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Create Customize
Migration --> Migration
Activity Activity

--->

Analyze
Source

View
Migration
Details
Cleanup
Schedule Analyze
& Submit Data
Migration Transfer
Mark
Complete

Compare
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Database Migration Workbench support matrix

= N
Database 11g g 0 (- %%% A:-‘zl\} —® &
a - — tl\
—= 8 3 = [~:5)] ] —= G G
Database 12c Database L N
RAC % g £ RAC TR R ATP / ADW TDE Kerberos Auth
Database 19¢ R
g £ 72 4=
Q - — — —
Database 23c %_%% 2 B = =] [ [—% @
O 3% X x| EXH &= &
Multitenant o Exadata ExaCC/ExaCS ocl Data Encryption
0B
. €9
ORACLE s 3 5
. 2isS ata Pump
Solaris 8| =
g2 Transportable Tablespace (TTS)
3 &
wi s

"X ER Windows

8 Copyright © 2023, Oracle and/or its affiliates




Benefits when using Migration Workbench
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Simple

Unified guided
workflow for migrating
to on-premises, cloud-
based Database
Service, and OC|
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End-to-End
Automation

First class automation
with DevOps tools by
leveraging JSON

Minimal Downtime

Real time monitoring
of migration progress

Insight into time left to
complete migration

=

Accuracy

Automatic comparison
of performance before
and after migration




Migration Workbench intuitive steps

Analyze

________________________________

_________________________________

K . |dentify databases to migrate \

* Analyze source database

» Post migration analysis _ .
» Decide migration method

 Decide Ul or REST API flow

» Built-in Database best practices

Plan

Migration
Workbench
3 Simple

» Post migration performance
comparison

——— =
N e r e, e, e, e, e, e, e, e, e, e, —m————

) Steps o
» Performance improvement » Parameters to optimize !
- \ -
recommendations '._ downtime !
“.» Rationale for migration failure
7 o S
{ « Customize & schedule migration .
1
| |
1 - - - o
+ » Track and diagnose migration operation |
| |
1 o o 1
" 3rd party API tools integration |

_________________________________________________________
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Migration techniques
Guidelines for selecting migration method

Database Migration
Size Type R d uced
) i e
Small Simple Logical Downtime
. . Near Zero
Big Complex Physical downtime
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Data Pump

Migration

TTS

Migration




Database Migration Workbench
Launchpad for a guided migration

12

Single pane of glass for all migrations
» Deep pre-migration & dependency analysis
* Encrypted data movement across the network

» TDE & Kerberos User Authentication
Customizable migration workflows

» Custom pre-scripts and post-scripts
» Export and Import options

» Compare performance after migration

P Getting Started @)
Migration Activities

All Completed

1

Create Migration Activity

Activity

4 Database Migration - 12c-NonCDB to 19c Existing PDB

Database Migration - 12c-NonCDB to 19¢ Existing PDB

Incremental Database Migration Mon Apr 10 2023 08:14:20
uTc

Final Database Migration Mon Apr 10 2023 08:20:41 UTC

W Succeededi0}

Status

' Marked Completed
[0}

 Succeeded

+ Succeeded

Trans;
V Marked Completed

Migration Method

Transportable
Tablespace
Transportable
Tabl e
Tran:

Tabl

V12CN

V12CN

V12CN

R19C_PDB1

R19C_PDB1

R19C_PDB1

Scheduled

Search Attribufes

Start

Apr 10, 2023 8:04:24 AM
utc

Apr 10, 2023 8:04:24 AM
Apr 10, 2023 8:14:24 AM

Apr 10, 2023 8:20:46 AM

End

Apr 10. 2023 9:01:27 AM
utc
Apr 10. 2023 8:09:28 AM

Apr 10, 2023 8:17:35 AM

iew Data

24 Hours
Wari

Time Take

48 minutes, 56

SSSSS s

5 minut 4

3 minutes, 11

0 min

sssssss

v Auto refresh off

SSSSSS

View Performance

Pause, Rollback or Cancel the entire workflow
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Pre-migration advisor

« Determine suitability of source database

« Severity based results breakdown of the

source database

 |Insight into each severity, along with

corrective actions
« Recommendations to address issues

« Enable you to accelerate migration
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Results Breakdown by Severity
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——
Failed Action Required Review Required Review Passed
Suggested

TTS

b Stale statistics are present.

4 @ Review Suggested (1)

» Source database size.

4 @ Passed (6)
> Tablespaces are online.
» Database Objects are valid.
» GoldenGate is not installed at the source.
» The source and the destination database TZ_VERSION are compatible.

» National character set is valid.

No CRON jobs running/scheduled on the source host for database owner.

The Pre-migration analysis indicates prerequisites are passed and migration should succeed.

The Pre-migration analysis indicates that migration should succeed but database administrators should evaluate each check with this status to look for any unforeseen consequences.




Integration with orchestration tools

vmware @ 'g‘ Terraform

% 5 ANSIBLE
servicenow. g §
@ Path’ & REST APIs ‘@
CHEF

* Integration with broad ecosystem with tools like Ansible, Chef, Terraform
* Integrate with 3 party orchestration engines
« Automation Flows: Pre migration Analysis, Full, Schema & TTS migration

» Easy to build, run and manage
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Analyze migration workflow
|dentify and remediate failures efficiently
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Validation check summary & details

Severity-wise Pre-migration & Post-
migration summary chart & details for TTS

Migration.

DBA action required with a recommended

solution

Export and import summary chart &

detailed deep insights for failed objects

Download report options
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Database Migration
Migration Activities> View Analysis

Database Migration Wed Apr 05 2023 08:47:35 UTC: Analysis Report

Input Validation

Pre-Migration

Post-Migration

Download Report

Auto refresh off

staws  (EXED status IS status
Source V12CN Destination ~ V19CN Results Breakdown by Severity Results Breakdown by Severity
DB DB
Source 12.2.0.1.0 Destination  19.3.0.0.0 Z
Version Version
Results Breakdown by Severity
19
2
1
0 0 0 0 0 0
Faled ~ Acon  Review Review Passed Failed Actio Review Passed Failed
Req od Reqed Sgg sted Requir od Required Sggeled eq rod Rqred Sgg tod
Input Validation Pre-Migration Post-Migration
4 Result Detail
» @ Failed (0) The post-migration analyzer was unable to complete its analysis.
» € Action Required (1) The post-migration analysis that would typically require some action by database administrators.
Migrate 12c Database to 19c PDB: Analysis + Refresh every minute
@ Validation @ Export Import
Source DB FINPR12C Checks job Name EXPORT_PDBMIGARTEJOB2 DB Objects Job Name IMPORT_PDBMIGARTEJOB2: DB Objects
Source 12.2.0.1.0 User SYS User SYS
Destination PR18CCDB @ Type FULL e Type FULL 415
DB
Destination 19.3.0.0.0 Status Succeeded stus Completed with errors
100% 100% 98%
Version
t 0 rror t 7
Exp Impo
4 Object Errors
Object Type Object Nam Processed Errors Error Messag:
» NA NA A 1 1
* NA DEFAULT_ROLE N/A 1 1
> NA PROGACT_SCHEMA A 1 1
P NA TABLESPACE N/A 2 2
* NA USER NA 1 1




Performance comparison
Comparison using SQL Performance Analyzer

« HTML report with drill-down analysis
* Pre and post-comparative change analysis
« Top 100 SQL Sorted by +ve or —ve change impact

* Projected overall impact on workload due to
Elapsed Time, CPU Time, User |/O Time,
Physical /0O, etc.

« Break down of overall improved, regressed,
unchanged & unsupported SQLs

* Regressed SQLs & improvement
recommendations

« REST APl automation to generate report
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SQL Performance Analyzer Report

Task Name: SPA_TASK_EM_DP_1676098031485 Execution Name: CE_EM_DP_1676098031485

SQL Trial 1: TS_EM_DP_1676098031485 (CONVERT SQL... STS Name: STS_EM_DP_REMAP_1676098031485 (84 5... STS Owner: Y5
SQL Trial 2: TD_EM_DP_ 1676098031485 (TEST EXECUT. STS Name: STS_EM_DP_REMAP_1676098031485 (84 5. STS Owner: Y5
Summary @

Comparison Metric: Elapsed Time

Workload Impact Overall: 430.2% Common SQL: 30.2% Improved SQL: 30.2% Regressed SQL: 0.0% Missing SQL: 0.0% New SQL: 0.0%

Save Report

SQL Analyzed: 54
SQL Analyzed: 84

¥

Breakdown @
Elapsed Time SQL Statements by Performance SQL Statements by Plan Change SQL Statements by Problems
60 80

&8 B § B 2
E « 3 £  NewPlan  SamePlan

1
S

Top SQL Statements By Workload Impact @

Category:  Plan Changed
Impact sqL D sQL Text Plan Change
4 £12y5n96ay0u0 SELECT COUNT(*) FROM SYS.V_SPARAMETER2 WHERE NAME="_gwm_database_flags Ves
4+ 196mgnmxgxpv1 select sysStatbranchnodesplits , sysStat.consistentreadchanges , sysStat.consistentreadgets , sys... Yes
+ 48xvundgB6sau SELECT TO_CHAR( FROM_TZ( CAST(end_time AS TIMESTAMP), TO_CHAR(systimestamp, 'tzr') ) AT TIME ZO... Yes
+ SwvnvriSt3676 select sysStatpxdwngrd25, sysStat.pxdwngrdS0 , sysStat.pxdwngrd75 , sysStat pxdwngrdserial , sysS... Yes

Net Absolute Impact on Wor




On-Premises to Cloud
ExaCC, ExaCS, ADB, Base Database Service (VM, BM)
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Migration destinations and methods: Cloud

Migration destinations

 ExaCC, ExaCS

- ADB

» Base Database Service - BM, VM
Migration methods

» Data Pump
» Transportable Tablespace (TTS)

Database configuration

18

* Single Instance, RAC, PDB
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Non-CDB = Non-CDB
Or PDB — Or PDB
Source U Destination

Full Database

or Schema

Migration

AR
Expdp Jb 0—@—> T Impdp

= W
=

ADB ExaCC ExaCS Base Database Exadata
Service - VM, BM

G —® /\
1 =
ate & &
Kerberos TDE Data Encryption
Migration Workbench

Available On These Platforms
Using Data Pump Migration Method




On-Premises to On-Premises
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Migration destinations and methods: On-Premises

Migration destinations Fullor Inc B

 Exadata @
" Rest
« Commodity hardware 2y = & :xpon> s
Data Convert Import

c 5 Read Only
Mlgratlon methods Non-CDB Full Database 4= Non-CDB or
Source or Tablespace @ CDB Destination
e Data Pump Migration Full or Inc Bk
» Transportable Tablespace (TTS)
Database configuration X = M=
. - ExaCS Base Database xadata DB Server
 Single Instance, RAC, Multitenant a ServeVWLBM
T =)
aa & &
Kerberos TDE Data Encryption
Migration Workbench

Available On These Platforms
Using Transportable Tablespace Migration Method
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Product Demo




Summarizing

> Analyze

One Tool for all Migrations Variety of Migration Targets Integrated Performance Analyzer
Unified migration experience for all On-Premises, Exadata, Oracle Base Insights on performance
types of migrations Database Service (ExaCC/ExaCs, comparison before and after

BM, VM) and Autonomous migration using proven

Database technologies like SPA

22 Copyright © 2023, Oracle and/or its affiliates E




Learn More

1. Oracle.com/manageability or Oracle Cloud Free Tier
oracle.com/enterprise-
manager/#rc30p2

Video Series: Migrate Databases with Always Free

minimal downtime using Migration Services you can use for
Workbench unlimited time

Blog: Migrate Oracle Databases with a +

safety net using Migration Workbench

Documentation: EM 13.5 Database

Migration Workbench 30-Day Free Trial

Free credits you can use for
LiveLabs: more services

» Migrate Oracle Databases using Migration Workbench
www.oracle.com/cloud/free

« Migrate Databases Using Migration Workbench - ADB
Destinations
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oracle.com/manageability
http://oracle.com/enterprise-manager/#rc30p2
https://www.youtube.com/watch?v=XZ3k4SgXqR8
https://blogs.oracle.com/observability/post/migrate-oracle-database-with-a-safety-net-using-migration-workbench
https://docs.oracle.com/en/enterprise-manager/cloud-control/enterprise-manager-cloud-control/13.5/emmwb/database-migration-workbench.html
https://apexapps.oracle.com/pls/apex/f?p=133:180:15334665827511::::wid:3310
https://apexapps.oracle.com/pls/apex/f?p=133:180:28307601379454::::wid:3390

Thank you

Q&A
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