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IBM DB2 Migration Toolkit for iSeries

= Provides single development environment for migration from Oracle 8
» supports DB2 UDB for iSeries V5R2 and DB2 UDB EE/EEE V7 and V8
» requires the latest DB2 UDB for iSeries database FixPak SF99502
» additionally SI06748 and SI06675 PTFs must also be loaded

Runs on Windows NT or Windows 2000
» requires an ODBC or JDBC connection to source and target databases
» available in English only
» Linux, AlX, and Solaris in the future

Provides the functions to graphically create, build, and deploy the migrated
solution

Provides migration reports and logs
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The Architecture of IBM DB2 Migration Toolkit
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The DB2 MTK Basics

= MTK manages work by projects
= Migration process implemented in a sequence of steps
» Import/extract metadata
— The toolkit converts the source metadata into DDL scripts
» Convert metadata
— SQL Translator converts the source DDL scripts to DB2 constructs

— metadata for each source and target database object is also
generated

» Refine metadata
— helps rectify the inconsistencies between source and target scripts
» Generate data transfer scripts
— Data can be exported from Oracle and loaded into DB2
— On the iSeries, MTK utilizes the enhanced CPYFRMIMPF command
— CPYFRMIMPF supports LOB and identity columns
» Deploy to DB2
— deployment scripts executed on target iSeries
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What gets converted?

= MTK converts a range of Oracle constructs
» SQL DDL (create table, create index, create view, alter table...)
» SQL DML Statements (insert, update, delete,...)
» SQL Queries (select)
» Triggers
» Procedures
» Functions
= Oracle objects not supported yet
» Applications (OCI, embedded SQL)
» Replication
» OLAP specific features
» Objects relational features & collections
» Catalog/system tables
» Statement specific to system administration
= For a list of supported features refer to "Summary of features"
» can be found in Converter Reference of the online help
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S ettl n g U p a. n eW p rOJ e Ct :i DB2 Migration ToolKit - Project management : EI

Mew Project I Open a Project

Specity prcujec_t. éharau:tériﬁin:&}fuu Can mnldifﬁ,f' the project definition
4t gy time by vieswing i irithe project menu.

Froject name testp
= Project name |
- Project path on the Iocal Workstation .F-'rnjiect p::ath _C:In:ndelMTK_AS#DDIprnjects [
= Source Oracle database £
» currently Oracle 8 is supported ‘|
= Target DB2 database -
. DBZ UDB for iSerieS V5R2 - Source database —DEIELta_rget.
» DB2 UDB EE/EEE V7 and V8 Select source database version _
you want to migrate Flatformm

_|Dra|:IEB -] |DB2 UDB iSeries Y6R2 =]

DI«{N Cancel  Help
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Specifying the Source
= Two possible sources of Oracle metadata
» directly extracted from Oracle database

i icti i % 1BM DBZ Migration ToolKit - best - =10l x|
f imported from eX|§t|ng source fll_e e R "
= Direct extraction requires a connection to Ora 589 5 B0
» ODBC | Specily Source!| convent| Refine | Generate Data Transfer Seripts | Deploy to D82 |
— DSN entry needs to exist prior to
. ry p Import SAL file
conversion e -
JDBC [fthe information to convert is already in a file, click Impart
> Import... |
— classes111.zip required in the
CLASSPATH global variable
o usually located in
[ORACLE_HOM E]\Jd bC\lIb Extract from source datahase ol
E [ ] Run Stats on OraCIe recommended pnor to {Ifthe informmation to comvert is in the source database, click Extract Dilete
% extraction B Sort By Narne
£ » runstatistics on SYS.DEPENDENCYS$,
g SYS.OBJ$, SYS.USER$ By e
z » can be accomplished through Oracle's admin
g tools
'S§ — DBA Studio
T
g
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Extracting the source metadata

= The extraction is performed by the Extract utility
» retrieves the metadata from Oracle's catalogs
» generates native (Oracle) SQL statement for all selected objects
» writes the SQL statements into a flat file on the local workstation
» the flat file used as input to the Translator utility

Ei:}-E:-:tral:t ?;-' : ...)il
Available objects > Dhjects to extract
=[] ouTLN = EIEI JAREK = Connectto Database |
I ey JAREK ; :

El[: Sequences

— - ‘ Refresﬁavailabledb]ects |
£ gﬂ EMP_SEQUENGC

= = =

e e gﬂ BOMLIS Extraction name:jftestp|
----- g;j DEPT [ Create ane file f stared procedure
=] [=lt [ Include other needed objects
-6 [0S :
8| GRADE

= views
A DIISIONT_STAFF
[—ZI---[::' FProceduresiFunctions
S LIRE_EMP
s rire_Enp
SN CET_EMP_REC
[—ZI---[::' Tricgers
S IDEPT SET_MULL

Extract ;I Cancel
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Converting to DB2

= The conversion process can be fine-tuned
» Global Type Mapping function
— provides a list of default type mappings
— Some mappings can be changed
— the current MTK version doesn't allow VARCHARZ2 to CHAR
remapping
o this remapping can be accomplished in the Refine step
» recommended for performance reasons
» Advanced Options function
— controls the format of the output script file
 insert DROP statements before CREATE
* COpy source as comments
» do not copy full source for procedures

o ..
= The translator is invoked by selecting Convert on the Convert dialog
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Refining the conversion

= Once the conversion is accomplished, MTK switches to Refine dialog
= Refine process is critical for the quality of the migration project
» requires fairly high level of expertise in both Oracle and DB2 UDB for
iISeries
= Refine - Convert is an iterative process
» Oracle source files are manually "tweaked" and then reconverted

» The process repeats until the results are satisfactory or further
improvement not possible

|
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Refining cont.

= Analyze the translator feedback in the Messages dialog
= The messages are sorted by category
» Input Error, Translator Information, Translator Limitation, Translator Omission
» The order of message category reflects the relative importance
» The upper levels require modification
» The lower levels informational and require little or no action

%> IBM DB2 Migration ToolKit - testp = - 1O x|
Application Praject Tools Help i P |
<) m = b
Specify Snurcel Caonvert Refing | Generate Data Transfer Scriptsl Deploy to DEIEI
E TEsth. ot “iossage:  Mumber1, Line 8:This e
E‘E Input Errar gz statement is not translated. 4 H

ElI: M= Murmhber:39 Severity: Translator Omission

ElE Unexpected size of expression-list or resull Source ohject. EMP_SEQUEMNCE Go to Source Dhject..,
%.Tj testp.sre at line 96

- Msg Mumber42 Source file: testp.sre I DB2 file: testp.db2 |

=-[ " Unrecognized data type: Emp%ROWTYPE Search i bt I GO e ehey I
gﬂ testp.sre atline 94 :

-- Extractor has started -
w-{_] Translator Information - Mon Dec 09 15:59:43 CST 2002 :I
=[] Translator Limitation -- Source JDOBC Connection = oracl
EE Translator Qmission B UserlD = jarek
[ Msg Mumber:1 CONMECT JAREK

=-[" This staternent is not franslated.
: g:j testp.sre atline 810 13

D Msg Mumber:59 [%

L o S ] il -
1| | 3|
Oraclel DEI2| Report| mMessages I Cursaran line 8

FnrHeIp',press F1
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Refine example - Changing Oracle source

= QOracle's %ROWTYPE and %TYPE not supported by the translator as input parameters
of stored procedure or function

» These constructs are supported in the body of procedure or function
= The affected Oracle procedure or function needs to be rewritten
» %ROWTYPE converted to list of variables

Original code extracted from Oracle:

CREATE OR REPLACE PROCEDURE Get_emp_rec (Emp_number IN Emp.Empno%TYPE, Emp_ret OUT Emp%ROWTYPE) IS
BEGIN

SELECT Empno, Ename, Job, Mgr, Hiredate, Sal, Comm, Deptno INTO Emp_ret

FROM Emp WHERE Empno = Emp_number;

END;

Manually modified version
CREATE OR REPLACE PROCEDURE Get_emp_rec (Emp_number IN NUMBER,0_Empno OUT
NUMBER,0_Ename OUT VARCHARZ2, o_Job OUT VARCHARZ2, o_Mgr OUT NUMBER, oHiredate
OUT DATE, o_Sal OUT NUMBER, o_Comm OUT NUMBER,0_Deptno OUT NUMBER) IS
BEGIN
SELECT Empno, Ename, Job, Mgr, Hiredate, Sal, Comm, Deptno
INTO o_Empno, o_Ename, o_Job, o_Mgr, o_Hiredate, o_Sal, o Comm, o_Deptno
FROM Emp WHERE Empno = Emp_number;

END;
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Refine example - Changing DB2 target script

= Oracle's SEQUENCE not supported on DB2 UDB for iSeries

» need to remove the CREATE SEQUENCE from the source to eliminate
the Translator Omission error message

= DB2 identity column can be used in place of sequence
» very similar functionality

DB2 Script modifications
CREATE TABLE EMP(
EMPNO INTEGER NOT NULL GENERATED ALWAYS AS IDENTITY,
ENAME CHAR(10),
JOB CHAR(9),
MGR INTEGER,
HIREDATE TIMESTAMP,
SAL DECIMAL(7,2),
COMM DECIMAL(7,2),
DEPTNO INTEGER)

INSERT INTO EMP ( ENAME,JOB,MGR1,HIREDATE,SAL,COMM,DEPTNO )
VALUES(NAME,JOB1,0RA8.ROUND(MGR1),HIREDATE1,SAL1,COMM1,0RA8.ROUND(DEPTNOL1));

SET NEW_EMPNO = (SELECT identity_val_local() FROM SYSIBM.SYSDUMMY1);

Note: The VARCHAR columns were manually changed to CHAR for better performance
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Generate Data Transfer Scripts

= MTK can create the scripts on local workstation or target iSeries server
» on iSeries script is stored in IFS

= Field Definition Files (FDF) are generated at this step
» FDF defines the format of the data import file used by CPYFRMIMPF

%> IBM DB2 Migration ToolKit - testp (=]

Application  Project Tools Help m
aE 9 803

Specify Source | Convert| Refine | Generate Data Transfer Scripts | Deployto DBZ |

E Oracle
. Data
EI QratlzCatalog Current conversion name : testp Ciata
~Directaries for storing extracted data and data scrihta testp
¥ Store data scripts on iSeries.
i~ Store data scripts on local system.
E " Store data scripts on both iSeries and local system.
% iSeries directory for staring extracted data and data scripts:
Tcé lfQIEIMILlserDataIMTKfprnjectaﬁeathDataOutScriptSI |
© !
g Local directory for staring extracted data and data scripts:
I% IC:IcDdelMTK_ASatDDIpmjectsIteSthDataOutScriptsl |
S -
o Create Scripts |
'g Wiy Diata Extractian | o feats _gnp 2 I
-2 Semple oiEramedioaty |
m
D| For Help, press F1
ITe)
o
o
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Deploy to DB2

= Several scenarios supported by the deployment utility
» Deploy only the DB2 metadata
» Load only the data
» Combine the metadata deployment with data transfer
= Deploy to DB2 dialog contains summary of the conversion process
» Error messages should not be ignored

%> 1BM DB2 Migration ToolKit - testp T -(oOf x|
Specify Snurcel Cnnvenl Reﬂnel Generate Data Transfer Scripts Deploy to DE'?‘I

Datamove_testp gry Wetify testp.ht
DatamMove_testp_data.bal

The DB2 scriptfile contains conversion errar Messages:

DataMove_testp_data.sh 1 messages in categary Input Error 200000

testp ok 1 messages in categary Translator Limitation [4Maooed
2 messages in category Translator Qmission [D0x000x]

mMake sure you have reviewed the messages and understand

the differences hetween the original code and its conversion.

Cnnvers_inn_name ﬁestp vl
DBZ target
i-Series Systerm

Llzer D Jdb2user
Fassword [

[+ Launch testp.dh2 in the database

[ Extract and store data Caonnectto Database.. |

[+l Load data to target database using generated scripts

1| | » Al | &
Deploy - :
Wiewy Script File | ; Wiew File |

Far Help', press Fi
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Deployment cont.

= Several tasks are performed by MTK during the deployment

» The data is extracted from Oracle and stored on the iSeries in the
project's directory

» The user-defined functions (UDFs) are created on the iSeries
— Provided to emulate Oracle functions that do not exist on DB2
— Reside in the ORA8 schema

» The DB2 script is executed
— metadata gets created on the iSeries

» The source data is loaded into the DB2 tables

» The integrity of the database is checked

» The deployment process is verified
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MTK Deployment Reports

= Summary of the migration process for an open project.
» Consists of several reports:

— An overview table with Conversion Date, Project, Name...

— total number of objects (by type) converted from source to DB2

— total number of errors that occurred during conversion by:
* number of files
* number of objects
» number of error messages

» details for each object in error, including the location of the error and the
associated error message.

» Table size report (for DB2 tablespace creation)
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MTK Deployment Reports example
= The Verify log

<} DB2 Migration Toolkit Reports - Microsoft Internet Explorer '- T 2 - i ||:||£|

J File Edit  Miews Favaorites  Tools  Help ; i
J 4=EBack - = - &Y i | | A search [E]Favorites  #History | - S =

J Links 4] 5earch the Web with Lycos & 1BM Business Transformation @ ]IEM Internal Help 4 IEM Standard Software Installer

| Address |7 C:icode\MTK_AS4004ndex html ~| s

DB2 Migration Toolkit

I Report built: Dec 9, 2002 10:48:47 AM

- Verification report from testp.db2 =l

Te zee why obiects or rows are nussinge, rewew B2 los here,

13 obiects checked

13 obiects found in DE2

0 obiects missing from DE2

0 foreion kevs found in DEZ2

E Unique, Primary and Check Constramnts

o

] 13 objects checked

5

N Wiy _ . N Ty DB2 Tl [pera ) e

- e R SCHEMA el DE2 lextracted | [

2

@ BONTTS BONTTZE DE2TTZEE TABLE true [0 rows 0

e rows

]

o DEFT DEFT DEZTTSEERE. TABLE true |4 rows

g oS

D| ,LI |T\T'|_hﬂ.|fv T TThAR AT TR2TITEFER MART R ||w-|‘= |1 AmTTTA |-1 LI
8 |@ l_ l_ My Campuker o
o
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Post-Deployment Activities

= The migration process does NOT stop after the deployment

» need to validate that source and target constructs are functionally
equivalent

» SQL performance tuning is required
— set of indexes migrated from Oracle is usually not adequate for DB2
— Oracle and DB2 cost-based optimizers are different
o Optimizer hints not supported on DB2
* QAQQINI query option file maybe used in some cases

- need to understand the performance characteristics of SQL/PSM
routines and triggers on DB2

» DB2 training necessary for application maintenance and SQL tuning

— The SQL Performance Tuning workshop (56140) highly
recommended
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Additional Information

The MTK can be downloaded free of charge at:
http://iwvww-919.ibm.com/servers/eserver/iseries/developer/db2/oraclemtk.html

= 'Cut Your Migration Time from Oracle to DB2 UDB for iSeries' article
http://www.mcpressonline.com/mc
» Select Database from the Feature Sections

= DB2 UDB for iSeries Porting Guide - Oracle to IBM ISeries white paper
http://Amww-919.ibm.com/servers/eserver/iseries/developer/db2/guides.html

= |TSO Redbooks
» Developing Cross-Platform DB2 Stored Procedures (SG24-5485)
» Stored Procedures and Triggers on DB2 UDB for iSeries (SG24-6503)

= Redbooks are available at:
www.redbooks.ibm.com

= Feedback
» send your questions directly to the development team:
db2mtki@us.ibm.com
= SQL Performance Tuning workshop
http://www-1.ibm.com/servers/eserver/iseries/service/igs/db2performance.html
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