Oracle to DB2 Warehouse on Cloud Migration
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Introduction

Migration from Oracle to DB2 on Cloud have never been easier. This tutorial shows the steps
required to migrate an Oracle database to Db2 Warehouse on Cloud. The major steps in
database migration are database schema/objects migration and database data migration.

Database schema / objects migration

This step involves migrating schema and objects such as Tables, Views, Stored procedures and
any other database objects. While most of the schema from Oracle is compatible to Db2
Warehouse on cloud, it needs to be evaluated and converted to be able to successfully deploy
on Db2 cloud.

Database data migration

This step involves moving data from source tables to target database. Data needs to be
unloaded from source database and loaded to target database.



Database Migration Tutorial

As a part of tutorial, we are migrating a sample schema from Oracle on prem to Db2
Warehouse on cloud. We will show how easy it is to migrate using IBM tools.

This tutorial assumes that you already have an IBM Cloud account and have provisioned Db2
Warehouse on Cloud service. While provisioning Db2 Warehouse on Cloud, make sure you had
requested the database to be created in Oracle compatibility mode.

Oracle Compatibility Configuration:

Choose this option if you require Oracle compatibility

@®ves (Ono

Log on to the console and review the database you have on cloud. Also note down the
connection configuration of Db2 Warehouse on Cloud by navigating to CONNECT -> Connection
Information. This information is required to connect to the database.

IBM Db2 Warehouse
HOME

v MONITOR
v ADMINISTER

RUN sQL
v LOAD

LIFT TO CLOUD
v HIGH AVAILABILITY
v ANALYTICS
v SETTINGS
A~ CONNECT

Connection Information

Download Tools

v HELP

We are using IBM Database Conversion Workbench (DCW) tool to help us migrate from Oracle
to Db2. This tool can be downloaded freely with IBM id.

For our tutorial, we have installed IBM DCW v4.0.35 on Windows.



This tutorial consists of two steps

1. Schema migration
2. Data migration

Schema migration

The schema from source database needs to be evaluated for any modifications needed before
deployment to target database. Fortunately, as Db2 Warehouse on Cloud is running in Oracle
Compatibility mode, most of the schema can be deployed with minimal modifications. To figure
out exact modifications needed, use IBM’s DCW tool to evaluate.

Create a project in DCW

Launch IBM Database Conversion Workbench and create a DCW project as shown. Give a name
and make sure you have selected target as “IBM DB2 Warehouse”

File Edit Navigate Search Project Run Window Help

New AltsshifteN> il DOW Project
Open File [ Project.

Close W (9 Folder
Close All Culeshit-W (9 File

S [ Other. CtieN

@ Sweal Ctleshiftes

[
s

s Import
s Bxport.
Properties At Enter
1dmlog [DCW_demo/Data Movement/loge]
2 project [DCW]
3Demoisal [DCW]

& New DCW Project o x

Create a Database Conversion Project

Specify the properties of the new project. powW

Projctname: [CW] ]

[ Use default location

ann\Downloads\IBM_DCW_Full Client_Windo,

Source database: | Oracle

Torget database: | DB on Cloud

Adding database connection

Add a connection to source database in Data Source Explorer. Right click on Database
Connections and click New... The wizard will guide you on adding a connection. You may need

to install proper drivers for successful connection. Refer to the included Cheat Sheet for
detailed instructions.
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¥ Data Source Explorer 52 S|

v (= Database Connections

&3 New Oracle (Oracle v. 0.2.0.1.0 - 64bit Production)
v (= ODA Data Sources

(== Flat File Data Source

(= Web Services Data Source

(= XML Data Source

Source Schema Extraction

You can use DCW’s Extract DDL functionality to extract source schema or you can import the
schema file using ‘Import SQL Files..”, if you had used third party tools to generate schema.

File Edit Navigate Search Project Run Window Help
o-E@ Q- @A~ A R4 SRR
[y Project Explorer
(B schema extract (Qracle to DR2 11111191
New >
Golnto

B Copy ctileC
Paste Ctrl+V

® Delete Delete

Move

Rename... 2]

Import..

Export..

E

e

Refresh ]
Close Project

Close Unrelated Projects

Run As >
Debug As >
Team >
Restore from Local History...
) Database Conversion > Uy Extract DDL..

Compare With > By Import S Fils
WiDstasour  Configure > 5% Visualize Object Dependencies 5 B
G0t Propertes AltoEnter
e @ ExractData
(= FlatFile Data Source 0 LoadData.
5 Web Senvices Data Source B Move Data.

= XML Data Source

For this tutorial, we are extracting sample schema present in source database.

2 Extract DDL through a Connection [

Select Schemas for DDL Extraction b

Select the schemas you want to extract the DDL from.

Schema selection:
[J AUDSYS ~
[] DBSFWUSER

[J DvF

[J Dvsvs

GGF21215

[] GSMADMIN_INTERNAL

[] JORDAN_TEST_DATA

[ Lestion

[J LORRI

[ OIVMsYS

[] REMOTE_SCHEDULER_AGENT

1 ROTIMI \2

Select all schemas Deselect all schemas

®@ < Back Finish Cancel

For simplicity, we will select just Tables as DDL objects for schema extraction.



52 Generate DDL [u} X

DDL Objects =
Select the objects to be extracted and the DDL .sql file name. 1
Please use a file name containing alphanumeric characters.

Generate:
[ Comments

[ Clustered Indexes and Tables
[] Database Links

[] Dimensions

[] Directories

[ Functions

[] Indexes

[] Java Sources

[] Libraries

[ Materialized Views

[ Materialized View Logs
[ Package and Package Bodies
[ Privileges

[ Procedures

[J Roles

[ Sequences

[ Synonyms

Tables

[ Teblespaces

[ Triggers

[ Types

[ Views

Select all Deselect all

Save DDL file in DCW project:

[ Demo/Demokal Browse...

Extract storage and tablespace clauses for tables, indexes and materialized views
[[] Open DDL for editing
Add NOT NULL to column with primary key constraint

® <me | Concel

The .sql file will now be available under your DCW project. You can open the sql file for editing.

Schema Compatibility Evaluation and Conversion

Now let’s evaluate the schema for compatibility. Right click on the schema sql file and select
Database Conversion -> Evaluate Compatibility.

5 Project Explorer 52
v B DCW (Oracle to DB2
Lo
@ pcw
(& extrc Open ]
& num Open With >
B sche
B Copy CtrieC

Paste Ctrl+V

New >

Delete Delete

Move...
Rename... 7]

Import...
Export..

Refresh F5

ol

2

Execute SQL Files
Run As

Debug As

Team

Replace With

') Database Conversion
Compare With

¥4 Evaluate Compatibility..
23 Convert Code..

& Data Sou
v (> Datsl  Properties Alt+Enter ) RunSQL..
v &3 db3 cloud (B2 for Linux, UNIX, and Windows V11.1)

1 BLUDB

Ll Split DDL Files...

This will generate a html report with details of compatibility.



Yo
. Overall Summary

© Excellent © 0out of 0 PL/SQL statements ar

© 42 out of 46 (91.3 %) SQL statem ompatible.

Oracle
2 SQL features not supported (See details)

IBM Db2 Warehouse

Summary  PUSQLevaluation  SQLevaluaion  BLUevaluation  Unrecognized syntax  Statistics

SQL features not supported

2'SQL features are not supported by the target database and wil requirs to be manually convertae 4

........ il occurrences Then perform
Desciption

CREATE DATABASE LINK NOT o ussd
SUPPORTED canbe usedto

RANT STATEMENTS ARE NOT

IS
Soanoses GRANT onDE2, 3

SQL features that can be converted automatically

Here we see the SQL file is about 91% compatible. Even though we had selected just tables
before, few tables related objects are also extracted. However, if it’s not fully compatible, it will
show things which need attention. Look at the incompatibility’s found.

In above case, we find that “Create Database Link” sqls and “Grant Statememt” sqls are
incompatible. So, we open the sql file for edit and comment out the statements or take
necessary steps to fix them. In this case the incompatible statements are commented out.

Compatibility Report

100.0”

© Excellent

Overall Summary

© 0 out of 0 PL/SQL statement
Oracle © 22 0ut of 22 (100.0 %) SQL
1BM Db2 Warehouse

Summary  PUSQLevaluation  SQLevaluation  BLUevaluation  Unrecognized syntax  Statistics

Summary for PL/SQL statements

Anonymous Blocks 0 o 00%
Package Heads 0 o 00
e Body 0 o 00%
nnnnnnnn 0 0%
uuuuuuuuuu 0 0%
Triggers 0 0 00%
Total Objec o o 00%

The next step is to ‘Convert code’ which makes the code deployable.
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Summary  PL

Summary fi

5 & Evaluate Compatibilty.
> 8% Convert Code...

Atsfnter | @ RunSaL

50 Split DDL Files.

Once you convert the code, a new file with _converted.sqgl extension is generated in the same
project. Now, you are ready for schema deployment onto target.

Deploying schema to target Db2 Warehouse on Cloud
Add connection to the target, using same steps as before (See Add database connection). Here

you will also need Db2 Warehouse on Cloud’s service credentials. Once connection is
successfully established, you can execute the schema sql on target using Run SQL.,.

& Demo (Oracle to 1BM Db2 Warehouse
(= Data Movement
& Scrip —
@ scrip New >
SCiP’ Open 3
% Scrip!
® e OpenWith >
& number [ Copy Ctrl+C
B schema_ o pygre Ctrl=v
3 Delete Delete
Move...
Rename... F2
fa Import...
g Export..
Refresh F5
©  Execute SQLFiles
Run As >
Debug As >
{ Data Source Team >
- Database _ Replace With >
&4 db2 ¢ 5] Database Conversion > [& Evaluate Compatibility...
&3 DB2f Compare With > §% Convert Code...
§9 BMI
& New Properties Alt+Enter €2 RunSQL..

&3 New Oracle (Oracle v. 0.2.0.1.0 - 64bit Production)

ey Split DDL Files...
&4 Oracle (Oracle v. 0.2.0.1.0 - 64bit Production)

Make sure you specify proper statement delimiter character (@ by default) and select
connection to catalogued to Db2 Warehouse on Cloud.
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Statement delimiter: ~

@  EEE[Nes | [ Concel

When the ddlIs from schema file executes, the results are shown in SQL Results view.

1 SQL Results 52 | B3 DB Objects Explorer [T] Properties [*] Problems

X%|BB|F v=0

‘ Type query expression here

Status Operation Date Connectio...
v v/ Succee Parent Displ... Jan 22, 2020... db2 cloud
v Suc -- [CODE_C... Jan22,2020... db2 cloud
v/ Suc CREATE TAB... Jan 22, 2020... db2 cloud
v/ Suc --DATA CA.. Jan22,2020.. db2 cloud
v Suc --DATA CA... Jan22,2020.. db2 cloud
v/ Suc ALTER TABL... Jan 22, 2020... db2 cloud
aLn i

Z e mITERTADL oo 77 Anan

In the Data Source Explorer view, right click on the DB2 Warehouse on Cloud connection you
had created earlier, click Refresh. You verify that schema is successfully created in the target

database.

7 LAY

B8 DSSHSV1
B8 DSWEB
&5 DSWEBSECURITY
v B¥ GGr21215
(3 Dependencies
() Sequences
() Stored Procedures
v [ Tables
5] COUNTRIES
[ DEPARTMENTS
= EMP
[ EMPLOYEES
[ JOB_HISTORY
[ JoBs
£ LOCATIONS
[ REGIONS
(] User-Defined Functions
() User-Defined Types
() Views
B8 HEALTHMETRICS

This completes the schema migration from Oracle to Db2 Warehouse on Cloud.



Data migration

Extracting source data

For moving data, DCW provides an easy mechanism to unload data from source. In the DCW
project you just created, click Extract data and select Oracle database as source. You can select
the schema and tables to be unloaded.

Follow through the Extract Data wizard, select Oracle connections as source. Select demo
schema we had used before for DDL extract.

v I Demo

(= Dat
5 Scr
@ Ser = copy CtrlsC
2 5T B past Ctrlev
& sor aste rl+

(& extrcat ¥ Delete Delete

B numbe Move.

5 schem Rename... R

New >

Go Into

Import...
Export...

Refresh F5
Close Project

Close Unrelated Projects

Run As >
Debug As >

Team >

Restore from Local History...

¥ Data Sourc 4 Database Conversion > 0 Extract DDL...
v > Databa Compare With > Import SQL Files...
&§9 dbi Configure >

&3 DB.
o gy Properies AltvEnter [0 B Dot

% &

Visualize Object Dependencies

S Extract Data to Flat Files m] X
Schema Selection =
Please select at least one schema for data movement. l

Schema selection:
[J ANONYMOUS ~
[J APPQOSSYS

[J AUDSYS

[ CTXsvs

[] DBSFWUSER

[] DBSNMP

o

[J bvF

[J Dvsys

GGF21215

[J GGSYS

[] GSMADMIN_INTERNAL

[] GSMCATUSER

[J GSMUSER v

Select all Deselect all

Output directory: | C:\Users\Administrator\Downloads\I[BM_DCW_Full_Client_Windows_4.0.:| | Browse...

@ <Back Finish Cancel




S Extract Data to Flat Files a X

Table Selection =
At least one table should be selected. ]

v [ 6621215
[] COUNTRIES
[] DEPARTMENTS
[ Emp
[ EMPLOYEES
[ JoBs
[ JOB_HISTORY
[ LOCATIONS
[ REGIONS

Select all tables ' Deselect all tables

®@ < Back =t Cancel

Accept the defaults and click Finish. The data extraction happens, and the data is unloaded
under selected project under directory called ‘Data Movement/data’. Note down path to the
directory by right-click on the project.

v (& Demo (Oracle to IBM Db2 Warehouse)
v (= Data Movement
v (= data
[E) hr_countries.txt
[Z] hr_departments.txt
[E) hr_emp.txt
[Z] hr_employees.txt
[E) hr_job_history.txt
[ hr_jobs.txt
[Z) hr_locations.txt
[Z) hr_regions.txt
(= dump
= logs
= msg
|£] CustomColNameMapping.properties
& db2checkpending.sql
[Z] db2checkRemoval.cmd
L& db2load.sql
& db2loadterminate.sql
& db2runstats.sql
& db2tabcount.sql



v [E Demo (Nrarle tn IRM Dh) Warshanes)

v (= Dat New >
vie Go Into
[ Copy Ctrl+C
T Paste Ctrl+V
3 Delete Delete
Move.
Rename... F2
Import...
Export...
% Refresh F5
= Close Project
& .
i Close Unrelated Projects
Eu‘{ Run As >
e
0 Debug As >
%
sdl
= Team >
sil ]
=" Restore from Local History...
¥ Data Sourc: &) Database Conversion >
v (= Databa Compare With >
&9 dbz Configure >
£ oB:
v &4 BV Properties Alt+Enter
& Properties for Demo o x
e i Resource D
Resousce Path: /Demo
Builders o =
Project References ype: o
Run/Debug Settings Location:  C:\Users\Lorri-ann\Downloads\IBM_DCW._Full_Client Windows_4.0.35\eclipse\workspace
Last modified: January 24, 2020 at 2:36:32 PM
Textfile encoding
(@ Inherited from container (Cp1252)
O Other:  Cpl252
[] Store the encoding of derived resources separately
New text file line delimiter
@® Inherited from container (Windows)
QO Other: |Windows
Restore Defaults Apply

Loading data to target Db2 Warehouse on Cloud

Log on to IBM Cloud and navigate to your Db2 Warehouse on Cloud service. Click Open Console
to open the console for you Db2.

b2-DEMO

o group: Dofait Location: allas  AddTas

You will see the dashboard indicating the health of your database.



1BM Db2 Warehouse

Welcome, bluadmin! BASELINE: « Classic v

DATABASE AVAILABILITY DATABASE RESPONSIVENESS DATABASE THROUGHPUT

@ Lastinour @ Lastinou

DATABASE RESOURCE USAGE DATABASE CONTENTION DATABASE TIME SPENT

O RN, 24

i

From the burger menu, navigate to Schemas and Tables and see that the newly created schema
and tables exist.

IBM Db2 Warehouse
HOME

~ MONITOR

~ ADMINISTER
Tables
Views
MQTs

Remote Tables

Schemas
~ Application Objects
Privileges
Workloads
RUNSQL

v LOAD

Schema view:

IBM Db2 Warehouse Storage: 10%
SCHEMAS
[] SCHEMA OWNER
O ceretts SYSIBM

Tables view:
Click the funnel filter on top right corner

Filter by Name: ‘ % "‘ .l; Bé C

ORGANIZATION

COLUMN

Enter the schema name as filter with contains and click Apply



Filter ®

Match: (O Allries @ Anyrules

Schema v

contains v ‘ aG @@

You can see the schema and tables.

1BM Db2 Warehouse

TABLES

Fitorby Name: | 5 YBYEDC
0 mae

O wocations
O ew

O countries
O oss

O empiovess

~ ORGANZATION

coLumn

coLumn

coLumn

O Recions.

O eparTMENTS

O Jos HisToRY aGF2121s

Navigate to LOAD -> Load from file

[EEE— oY

This sets up you to load data action. In the Specify source file, click on ‘Choose a file’ and
navigate to the directory where you unloaded files earlier. Select hr_locations.txt file.

Click on ‘Drag a file here’ from ‘Data Movement/data’ directory or unloaded files to this
window. Select hr_locations.txt file and drop it into the browser window. Click next.

TPi2GB.  ©




Specify the file characteristics such as delimiter. In our file the delimiter character is set to ~

=] '

[EN

Next steps are to choose the target table.

Load from file

As we are loading data into LOCATIONS table, select the respective schema and table as shown
and click Finish. This will start the load and data is loaded into the target table.
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When the load completes, the status and sample contents of the table are shown.

Load from file

Loading table LOCATIONS in schema GGF21215 succeeded

¥@nc

The LOCATIONS tables have been successfully migrated to Db2 on Cloud. Similarly, you can
migrate for the rest of tables.

Conclusion

You have seen here how easy it is to move your Oracle workloads to Db2 Warehouse on Cloud
using IBM tools such as DCW.



Related links

Db2 Warehouse on Cloud

https://www.ibm.com/cloud/db2-warehouse-on-cloud

IBM Database Conversion Workbench

https://community.ibm.com/community/user/hybriddatamanagement/communities/co
mmunity-home?CommunityKey=582cbbdf-3409-4e35-b111-f1c05ee59b99



