‘Kantelen’ from Oracle® to DB2®

Customers’ Environment
DB2 Migration Tool: Data Conversion Workbench

Migration Roadmap
Assessment
Database Migration
Data Movement
Functional Verification

How to enable Oracle compatibility in DB2
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DB2 as part of a standardized environment

Customer: FOD Financién - SPF Finances

Standard platform:
Hardware: Fujitsu Siemens Sparc Primepower
OS: Oracle Solaris ® 10
RDBMS: DB2 ® 9.5 and 9.7, introducing 10.5
AS: Weblogic ® application Server
Backup: Legato Networker ©
EMC2 ® VMAX

®

DB2 in detall

20 Solaris servers

9.1: 2 server instances
9.5 : 30 server instances
9.7 : 260 server instances
10.5: 3 server instances

900 databases in total (800 OLTP, 100 DWH)
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Challenge

Human Resources application My P&O
In-house Microfocus Cobol Development (32 bit ODBC)
Old infrastructure (win2000)
Old RDBMS (Oracle 8i)

New part was developed, called ‘Kantelingen’

Two weeks before going life resource insufficiency

migration to DB2 possible in 2 weeks ... ?

IBM Data Conversion Workbench (DCW)

DCW — An easy to use framework that can help you:
— move your Oracle databases to DB2
— migrate DB2 databases from one version or environment to
another

Provided as a no-charge plug-in to add migration ca  pabilities to
Data Studio

DCW is comprised of several tools and wizards that will guide
users through well-defined, best-practices migratio n steps

Integrates into Data Studio
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IBM Data Conversion Workbench (DCW) — Conversion Perspective

Project Explorer view |

| DCW Oracle to DB2 Task Launcher |

Main Tasks Learn More

i Whore Infermstion

Database Conversion

Perspective
I i ot I - =
= (o o d
] ity e
T N N | 1
| Administration Explorer view - G

| Data Source Explorer

IBM Data Conversion Workbench (DCW) — Tool Suite

DCW Task Launcher - An integrated help guide which provides step by step instructions
through the conversion process.

DDL Extraction - Extracts DDL from the source database which is used by DCW to
analyze the source database objects and provide an estimate on compatibility and work
effort.

Compatibility Evaluation -  Provides a report of the estimated compatibility ratio of Oracle
SQL and PL/SQL statements with DB2 and identifies code that must be fixed manually

Code Conversion - Auto-converts Oracle syntax to DB2 compatible syntax.

Split DDL - DCW can convert a single DDL file into multiple files, organized by object
types.

Package Visualizer - Generates a dependency graph of objects in the source database.

Data Movement - Extracts and loads data from the source database to the target DB2
database.

Assessment Report for Conversion to DB2 pureScale — Identifies features in use at the
source database that are not yet supported in a DB2 10.1+ pureScale environment. DCW
prepares a report that outlines such cases along with recommended solutions.
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IBM Data Conversion Workbench (DCW) — Reference

DCW Download site

3]

IBM_DCW _plugin_2.1.zip {9 MB)
=]

IBM_DCW 2 1_Plug-In_Installation_Guide pdf (2.5 MB)
3]

IBM_DCW_DB2_to_DB2_Migration_Guide.pdf (2.2 MB)
o )

IBM_DCW _Oracle_to_DB2_Conversion_Guide.pdf (2.5 MB)
(@]

IBM_DCW _Oracle_to_zOS_Conversion_Guide.pdf (2 MB)
(=]

IBM_DCW _Oracle_to_PureData_for_Transactions_Conversion_Guide.pdf (3 MB)

Download now

IBM Data Conversion Workbench (DCW) — Task launcher

L CIIVE NI | DDL Extraction | Assessment & Conversion | Data Movement Preferences

Main Tasks Learn More

", Extract DDL % More Information
Lff The Database Conversion Workbench utilizes Data Definition Language

"~ files to analyze the objects in your database, This can either be 3 DDL of
the entire database or select scheras,

Assess and convert your Oracle database
Q} The Database Conversion Workbench comes with various tools that can
* be sed to assess and convert your Oracle database to DB2, Assessment
tools such as the Evaluate Compatibility and the Package Visualizer can
bie used together or separately to plan and execute your conversion to
DB2.

", Move your data to DB2
* The Database Conversion Workbench offers an automated and simple

wiizard to move your data from Oracle to DB2,

6/12/2014



Migration Roadma )
’ ’ @ %
Step 1- Assessment tools  accuracy rapid
la - Understand the environment to be migrated and the benefits
1b - Extract database DDL, PL/SQL from source
1c - Evaluate compatibility and estimate effort —=

) tools L
automation minimal changes for
Step 2- Database Migration RS standard interfaces

2a - Use DCW to convert code
2b - Create DB objects (tables, functions, SPs, etc) in target DB2
2c - Manually convert objects not converted by DCW

tools  automation

Step 3- Data Movement it
— Move data using DCW Data Movement tools @ e

Step 4- Application code migration and functional ve rification
4a - Migrate application(s)
4b - Execute regular set of tests for the application(s)

Migration Roadmap — Step 1 - Assessment .
0 PR @ %
tools accurate rapid

Step la - Understand the environment to be migrated and the benefits

—Porting Assessment Questionnaire (PAQ)
« Gather details about applications and databases to be migrated. Eg: What DB
interface (JDBC, ADO.NET, etc) ?
«  Work with IBM Representative to identify and quantify benefits of converting

Step 1b - Extract database DDL and PL/SQL from source
—DCW — DDL Extraction and Import tools
¢ Extract DDL and PL/SQL from source (Oracle) database
- via direct connection to Oracle database from DCW
- via generated extract ion SQL script

« Import Oracle DDL and PL/SQL into DCW framework

Step 1c — Evaluate compatibility and estimate effort
—DCW — Compatibility Evaluation tool
« Generate the Compatibility Evaluation Report
- Reports % Oracle DDL and PL/SQL statements that are compatible with DB2
- Identifies code that uses features not supported in DB2 10.1 or 10.5
- Suggests workarounds to fix the incompatible code

* Work with IBM Migration SMEs to estimate effort
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Step la — Assessment (details): Understand the environment to be migrated

Porting Assessment Questionnaire (PAQ) available from IBM
Representative

Gather metrics and technical details about applications and the database
environment

13

2 - Application Information (approximate counts/estimates are )

Name of application and version under consideration for
enabling to DB2

What application servers are ly supported (if any)

What third-party integrated components are used (if any)

What type of workload is expected

Qoure Qorap/er (Opss O Mixed

If OLAP/BI or Mixed, is any special OLAP/BI functionality
required

3 - D Information (appr counts/estimates are )
General

What is the approximate databasc size Avcrage Size: GB Largest Known Sizc: GB.
If morc than onc databasc is uscd by the application,

please describe how

If the database is partitioned across multiple servers,

please describe architecture

Describe any data loading red nts (data movement

scripts, spedial loading utility, ratic data generation

programs, etc.)

Does the database store Unicode data (O ves Ono

Step 1b — Assessment: Extract database DDL and PL/SQL from source

DCW wizards will walk users through processes to extract DDL and PL/SQL

from source (Oracle) database ... one of two ways:

1. via a connection from Data Studio to Oracle dat  abase

DDLE

th

xtraction through a Connection

Extract DDL through a connection

‘You can connect directly to the Oradle database and extract DOL
into your DCW Project.

Qg

8 osaocw
& morivs a7

e

Py

o | [wee

2. generation of custom extraction script to be ru n against Oracle database

——

e ==l DDL Extraction

DDL Extraction Using Custom Scripts

»  Extract DDL by creating a custom extraction script

If you are unable to connect to the source Crade database, the

= Database Conversion Workbench can generate a custom extraction

script that can be run on the source database using SQL*Plus.

TImport a DDL file
Once the custom extraction script has been run, the Database

% Conversion Workbench can import the .out file into your DCW
Project and sutomatically convert it to .sql format for assessment.

P Name prefix of extracted DDL fies:
Save extraction saptas

(&) Generate Custom DDL Extraction Script =<
Configure the DDL Extraction Script

Specify the name of the generated DOL fles and what d
schemas should be exduded from the DDL extraction.

Exclude Schemas from Extraction

@ Excude al system schemas

O Customize st of schems to exclude
) Advanced schema selection
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Step 1b — Assessment: Configure Source DataSource

(Oracle 100
type filter text Driver Properties f=Th s T
Common
Data Privacy Madeling &
Default Bidi Settings Drivers: Oracle 8 - Oracle Thin Driver Default -
Default Schema Filter A
Default Stored Proc edure F )
Default Table Filter Bropeities
| Driver Properties | Genersl | Optianal
Version o
Host:
Port number:
User nare:
Passward:
[7] Save password
Default schema:
Connection LRL:
Catalog:
< LI »
@ [ ok [ cencel |

Step 1b — Assessment: Create a Project

Create a Database Conversion Project

Specify the properties of the new project,

Project name: My P&O|

Source database:
Target database: |DB2 LUWY 101 -

Use default lacation

Location: | CAUsers\IBM ADMIMNYBrationalsdplworkspaceibdy P&O0 | |

Browse...

| efault

Choose file systern:

Working sets

[l .&dd project to working sets

Working sets:

v||

Select...

<Back || Mexs | [ Finish

J {

Cancel




Step 1b — Assessment: Extract database DDL and PL/SQL from source

@ DOL Extraction

Select DDL Extraction Method

=1 Eol )

() Generate a DDL extraction script (recommended for large databases)
@ Extract DDL through a connection

Finish ] ’ Cancel

Step 1b — Assessment: Extract database DDL and PL/SQL from source

Select Connection

(=) Extract DDL through a Connection

Select an existing connection

Connections

E3 AUTO user PERS (Oracle 10)
|3 BIRT Classic Models Sample Database

Hewv.,,

~ Properties

Property

Mame
Description
Categony
Database

IDEC Driver Class
Class Lacation
Connection URL
UserID

Value

LUTO user PERS (Oracle 10)

Database Connections
AUTO

aracle jdbc. OracleDriver

Einish

Cancel
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Step 1b — Assessment: Extract database DDL and PL/SQL from source

Step 1b — Assessment: Extract database DDL and PL/SQL from source

@ Extract DOL through a Connection

=
Options s
Select the model elernents that you want to include in the DDL script, U 1
=
Gererate:
Check model
BChed) mede [ Fully qualified narmes
COMMENT QM staternents S
[¥] Duoted identifiers
[V| CREATE statements S
[T] Use damain if exists
[T DROP staternents

’ Select Al ” Deselect Al HRestoreDefauIts]

6/12/2014
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Step 1b — Assessment: Extract database DDL and PL/SQL from source

Step 1b — Assessment: Extract database DDL and PL/SQL from source

6/12/2014
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Step 1b — Assessment: Extract database DDL and PL/SQL from source

Step 1b — Assessment: Import database DDL and PL/SQL into DCW

« After user has obtained the source DDL and PL SQL, DCW Import wizard will
walk user through process to import file into DCW

« The DDL file is imported into a DCW Project, and automatically converted to a
.sgl extension.

12



6/12/2014

Step 1c — Assessment: Generate the DCW Evaluation Report

For IBMers:
Set IBM intranet id/pwd in Run DCW Evaluate . .
Data Studio Preferences Compatibility ~wizard View report in DCW or browser

For Clients and Business Partners:

Step 1c — Assessment: Generate the DCW Evaluation Report

=)

26
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Step 1c — Assessment: Generate the DCW Evaluation Report

Step 1c — Assessment: Generate the DCW Evaluation Report

6/12/2014
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Step 1c — Assessment: Generate the DCW Evaluation Report

Step 1c - DCW Evaluation Report — Components
« Executive Summary - Overall % compatibility

e Technical Summary - Break-down of number of DDL and PL/SQL
statements analyzed, and number and % that require attention

« Detailed Technical Report - Lists unsupported Oracle statements that
require attention, the line number in the source SQL file and recommended
solutions

« Unrecognized Syntax — Lines of code (if any) that were not recognized by
DCW

98.3% PL/SQL statements 100% DDL statements are
are directly compatible directly compatible

N AN

30
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Step 1c — Assessment: Generate the DCW Evaluation Report

31

Step 1c - DCW Evaluation Report — Technical Details

/ Feature not supported

____—""| Suggested solution
/ List of occurrences

/ Click on each issue to
see detail

32

6/12/2014
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Step 1c — Assessment: Generate the DCW Evaluation Report

33

Migration Roadmap

tools  accuracy rapid

tools automation
Step 2- Database Migration minimal changes for
2a - Use DCW to convert code standard interfaces
2b - Manually convert objects not converted by DCW
2c - Create DB objects (tables, functions, SPs, etc) in target DB2
tools  automation

Step 3- Data Movement
Move data using DCW Data Movement tools

Step 4- Functional Verification
— Execute regular set of tests for the application(s)

6/12/2014
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Step 2a — Database Migration: DCW Wizards for Code Conversion

pr

Source Database

DDL, PL/SQL .sql

File (from Step 1) Run DCW
Auto-conversion

= =

Conversion

Converted code is placed in DCW
project folder ... in separate,
smaller, workable files

‘@’ is the default statement delimiter

Converted
Success DDL/PL SQL
) message sql file
wizard
T

(OPTIONAL ... but recommended)
Run DCW Split DDL function

35

Step 2a — Code Conversion

36

6/12/2014
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Step 2a — Database Migration: DCW Wizards for Code Conversion

37

Step 2a — Database Migration: DCW Wizards for Code Conversion

38

6/12/2014
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Step 2a — Database Migration: Example of converted file

39

Step 2a — Database Migration: Example of ‘unrecognized grammar’ in
converted file

40

6/12/2014

20



Step 2b — Database Migration: example of ‘requires attention’ in converted file

DCW will flag statements that need attention or need to be evaluated in the converted

code SQL files

o

”

Review Converted SQL files for “requires attention
statements: Code marked as “requires attention” statements
that have been converted to DB2 compatible syntax but needs to be
reviewed by user to insure valid runtime results.

Example:
“column_name"

DCW automatically converts NUMBER(N) where N > 31 to NUMBER (31).
Original statement above: NUMBER(22). In most cases this is not a
problem but users need to be aware that change has been made.

41

Step 2c — Database Migration: example of ‘Evaluation issue’ in converted file

”

Review Converted SQL files for “DCW Evaluation Issue
statements:
* Code marked as “DCW Evaluation Issue” statements that

are potentially incompatible with DB2 and needs to be
reviewed by user.

« Evaluation Issues are outlined in DCW Evaluation Report with
many recommended solutions

Examples:

[* *** DCW Evaluation Issue
"PLSQL_EXECUTE_IMMEDIATE".Corresponding line no in the
source file;:1234 *** */

Recommendation to evaluate all “EXECUTE IMMEDIATE”
statements.

42
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Configuring Compatibility Mode

DB2 Oracle DB Compatibility Features
— Registry variable: DB2_COMPATIBILITY_VECTORset with db2set
« Accepts hexadecimal values (NULL or 00 to FFF)
« Recommended value for Oracle migration is ORA(same as 0x10FFF)

Bit Position Compatibility Feature Comment
1 (0x01) ROWNUM Synonym for ROW_NUMBER() OVER()
2 (0x02) DUAL Enables the dummy table
3 (0x04) Outer join operator Enables support for the outer join operator, which is the plus sign (+).
4 (0x08) Hierarchical queries Support for hierarchical queries using the CONNECT BY clause.
5 (0x10) NUMBER * Support for the NUMBER data type and associated numeric processing
6 (0x20) VARCHAR2 * VARCHARZ and NVARCHAR? data types and associated character string processing
7 (0x40) DATE * Enables the interpretation of the DATE data type as the TIMESTAMP(0) data type
8 (0x80) TRUNCATE TABLE  |Alternative semantics for the TRUNCATE statement
9 (0x100) Character literals CHAR or GRAPHIC data type, instead of the VARCHAR or VARGRAPHIC data type
Enables the use of methods to perform operations on arrays, such as s s
10 (0x200) Collection methods Enables thé and . in references to specific
_ elements in an array; Eg:arrayl(i) refers to elementi of array1.
11 (0x400) Dca‘;amcglgggga\%ws « | Data dictionary-compatible views are created when the database is created
12 (0x800) PL/SQL Compilation Enables compilation and execution of PL/SOQL statements
15004000 | st cursrs |7 st v et ST tveimsensivef e s
14 (0x2000) INOUT parameters Specification of DEFAULT for INOUT parameter declarations
17 (0x10000) SQL da?&?{f&iﬁ;ﬁrel Enables routines to enforce SQL data-access levels at run time.

43 * Must be set BEFORE database creation

Configuring Compatibility Mode

DB2 Oracle DB Compatibility Features
Registry variable: DB2_COMPATIBILITY_VECTORset with db2set
« Accepts hexadecimal values (NULL or 00 to FFF)
» Recommended value for Oracle migration is ORA(same as 0x10FFF)
( SYB for Sybase applications, and MY S for MySQL applications )

For some compatibility features, the value should b

database creation.

e set in advance of

Instance_wide parameter, affects all databases in an instance

Advise: Do not mix DB2 and ORA compatible databases in same instance !

Even when unset, database created while parameterh  as been set, they will
continue to partly behave Oracle compatible.

Difficult to gradually migrate from an Oracle compa
DB2 compatible database.

tible database to a pure

44 * Must be set BEFORE database creation

6/12/2014
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Checking Enabled Compatibility Features

Database Configuration Parameters ‘ get database cfg

Example using CLP

45

Step 2c — Database Migration: Create DB2 database

Create the DB2 database with compatibility features

Enables all Oracle DB
compatibility features

db2set

db2stop force

db2start

db2 “CREATE DATABASE dbName AUTOMATIC STORAGE YES

ON <storagePathl> PAGESIZE 32 K” Not needed with DB2 10.5

\ and Extended Row Size

-- Recommended but not required — | feature ==> PAGESIZEs

db2 UPDATE DB CFG FOR dbName no longer required to
USING AUTO_REVAL accommodate largest row
DECFLT_ROUNDING length
If you want to deploy objects Adjust rounding behaviour
out of dependency order to match that of Oracle

46
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Step 2c — Database Migration: Deploy database objects in DB2

Use Data Studio to run DDL files individually from the Split DDL folders to
create table spaces, tables, views, etc. on the target DB2 database using
Data Studio

-OR -
Execute multiple DDL files by using DCW Run SQL Files function

47

Migration Roadmap

tools  accuracy rapid

tools automation minimal changes for
standard interfaces

Step 3- Data Movement tools - automation

Move data using DCW Data Movement tools

Step 4- Application code migration and functional ve rification
4a - Migrate application(s)
4b - Execute regular set of tests for the application(s)

48
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Step 3 — DCW Data Movement

49

Moving Oracle data to DB2 — several options:
1. Extract data from Oracle into files and load data from files into DB2
2. Using pipes (for larger databases ... data is not stored in intermediate
files)
3. Data movement using Federation
4. Change Data Capture (CDC) replication

DCW Wizards are available for all 3 data movemento  ptions
Right-click on the DCW Project and navigate to Database
Conversion > Extract Data... then select the data movement
wizard of choice

All options require connections to both the source Oracle database
and target DB2 database

Data movement can be stopped at any time and resume  d later by re-
invoking the DCW data movement wizard

Logs with error messages and row counts are stored in Data
Movement folder in DCW project

Step 3 — DCW Data Movement

50
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Step 3 — DCW Data Movement

51

Step 3 — DCW Data Movement

52

6/12/2014

26



Step 3 — DCW Data Movement

53

Step 3 — DCW Data Movement

6/12/2014
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Step 3 — DCW Data Movement

55

IBM Data Conversion Workbench (DCW) — Reference

Data Studio Download site

developerWorks DCW Community site
Developerworks technical article

Developerworks technical article http://www.youtube.com/watch?v=tK5X-UuuhiO

DCW Installation and User Guides
DCW for Data Studio Forum

Redbook: Oracle to DB2 Conversion Guide

6/12/2014
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Migration Roadmap

tools  accuracy rapid

tools automation minimal changes for
standard interfaces

tools  automation

»Step 4- Application code migration and functional ve rification
4a - Migrate application(s)
4b - Execute regular set of tests for the application(s)

57

minimal changes for
standard interfaces

Step 4a - Application Code Migration

Configure DB2 access interface
— Standardized interfaces: JDBC, ADO.NET, PDO, etc.
« Focus on changing connection strings/configuration. Eg:

Class.forName("  oracle.jdbc.driver.OracleDriver

]

DriverManager.getConnection(" jdbc:oracle:thin:@server.com:1521:db1
Class.forName(*  com.ibm.db2.jcc.DB2Driver )
DriverManager.getConnection(* jdbc:db2://server.com:50000/db1 ")

|

— Application that use Oracle's OCI can leverage DB2CI:
« DB2Cl is an OCI compatible client that supports 150+ OCI
functions
— Other interfaces... might require more work (Eg: Pro*C)

No concurrency problems:  Currently Committed isolation level
provides same behavior as Oracle's statement level isolation.

58
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ODBC configuration

32 bit ODBC on a 64 bit system: do not use the
default ODBC driver manager which is 64 bit only.

http://www-01.ibm.com/support/docview.wss?uid=swg21 384435

Set the CurrentSchema parameter in db2cli.ini file.

59

Data LOAD jobs

Do not forget to convert
your data load jobs
to DB2 syntax !!

60
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PL/SQL Packages in DB2

Oracle PL/SQL Packages are similarto DB2  Modules

— a collection of other database objects such as functions, procedures, types, and

variables

View information about packages
— SYSCAT.MODULESModule information

— SYSCAT.MODULEOBJECT ®bjects contained in the module information

61

M: DB2 Module
P: PL/SQL Package

Built-in Packages in DB2 10

Feature Description

DBMS_ALERT Cross session semaphoring

DBMS_DDL Obfuscate DDL objects

DBMS_JOB Job Scheduler, procedures for management
DBMS_LOB Capability to operate on large objects
DBMS_OUTPUT “print debugging” and simple reporting
DBMS_PIPE Cross session data pipe

DBMS_SQL Set of procedures to execute Dynamic SQL
DBMS_UTILITY Misc. functions and procedures
MONREPORT Monitoring data and generating text reports
UTL_DIR Routines for maintaining directory aliases
UTL_FILE Server side I/O API

UTL_MAIL Server API to email

UTL_SMTP Server API to SMTP

62
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Step 4b — Execute regular set of tests for the application(s)

Test!
Test!
Test!

Migration is complete!l!

63

Conclusion

Difficulties:
JDBC setup to older RDBMS
ODBC 32 hit
SMTP at OS level

Unrecognized syntax in DDL conversion

Result:

Successful migration project in short amount of tim e
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