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Introduction

Managing Oracle Databases in On-Premises/EC2 instances require more resources and cost. Hence moving it to RDS instance will ease our job,
optimizing the IT budget and also providing us with various features like Multi-AZ, Scalability, Automatic Backups...etc.

In our case we are migrating 120 GB Oracle Database from EC2 instance to RDS using the DMS service which migrates the data very faster and
effortlessly .The task can also be monitored and optimized through the DMS service. The same approach is applicable while migrating the Oracle
Database from On-Premises to RDS.

Environment Details

Below are the current EC2 and opted RDS environment details involved in this migration.

EC2 Instance Type M4.large RDS Instance Type T2.medium
Database Size 120 GB Allocated Size 200 GB
Database Version 11.2.04 Database Version 11.2.04
DB Instance Name TEST RDS Instance Name PRODTEST
Schemas to migrate DOCUMENTS, PROD, HOW,0OWS,

BACKUP

Approach

The below approach is followed to migrate the Database:

Prerequisites to
start DMS service

Starting DMS
service

Post migration activity
and checks

Procedures ,Functions,
Packages and other object
migration

Prerequisites to start DMS service:

Source database with Instance and Listener services need to be up and running.

o e

Target RDS database should be up and running.
Target RDS database should have sufficient storage for data migration.
Source database should be in “archive log” mode.

Create the necessary tablespaces on the target database.

S o o N

Create schemas on the target database which needs to be migrated.

Below screen shots confirms the prerequisites are met in our migration.



a. Source database
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The source database instance “TEST” and the “LISTENER” are up and running fine.

b. Target database

The target RDS instance is up and ready to be used

[ | w  Oracle EE [:pr-::ﬂlea'. ywailat ] 0.42% I 0 Connections  Mone db.t2. medium
c. Storage space in target database.
The target database is equipped with enough storage space.
Monitoring xS
CURRENT VALUE  THRESHOLD LAST HOUR CURRENT VALUE  LAST HOUR

CPU 0.929 Read IOPS 8.32/sec

Memory 3.000 MEB o= Write I1OPS 2. T1/sec

|E-T-:-:a-;e 198,000 MB 1 l Swap Usage 0 MB

d. Source database in archive log mode.

The archive log mode is enabled in the source database.
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e. Tablespace creation in the target database.
Tablespaces “DOCUMENTS’, “PROD” “HOW", “OWS” and “BACKUP" are created.

t name,open_mode from vidatabase;

OPEN_MODE

READ WRITE

> CREATE TABLESPACE DOCUMENTS;

CREATE TABLESPACE

ABLESPACE

CREATE TABLESPACE

» CREATE TABLESPACE BACKUP;

f. Schema creation and grant privileges in the target database.

Schemas “DOCUMENTS’, “PROD’, "HOW", “OWS” and “BACKUP” are created and the required privileges are granted
as per the application/user needs.

Schemas are created

ct name,open_




DMS-EC2 Oracle database to RDS Oracle database | Page 6

Privileges are granted

Grant succeel
> GRANT

Grant s

JMENTS ;

succeade

Note: Same privileges been granted to all the schemas.

Starting DMS service.

Step 1:
Login to the AWS console and Click on “DMS” option under Database Services.
| Y e AppStrea
.j 3015 ? .---n W B :I
.!:,T..b !?.: =7
: g ins;
- - ¢S
[ ey & e @ 50
"b .- = e .|'.-
& S 0

.-'1-,. H? & cp b




DMS-EC2 Oracle database to RDS Oracle database | Page 7

Step 2:
Click on “Create Migration” button
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Step 3:

Since this is an Oracle to Oracle database migration, downloading the schema conversion tool is optional. However it is applicable
if the migration is heterogeneous. Click on “Next” button.

Setting up your first replication task

s Welcome to AWS Database Migration Service
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Source Database Task on replication instance Target Database
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Step 4:

Under the “Create replication Instance” window, provide a meaningful replication instance name, description of the migration,
Instance class and VPC where the RDS instance must reside. Select Multi-AZ to YES for high availability and redundant replication
streaming. Check the publicly accessible box to access the replication instance through internet.

T ——— Croate replication instance
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Step 5:
Under advanced section enter allocated storage for DMS instance, Replication subnet group based on the VPC selected in the
previous step, VPC security group(s) to allow inbound/outbound traffic, KMS master key as default if there is no existing key for
database volume encryption. Click on “Next” button.
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Step 6:

Under “connect source and target database endpoints” window, enter source and target database details to create endpoints.
Provide a meaningful endpoint identifier name, Source and Target engines (Database engines), Server name (Database server IP
/end point), Port (Database listening port), SSL mode (To encrypt the connection) which is none for oracle. Username in source
identifier should have data dictionary views access privileges and the Username in target identifier should be the schema name
which needs to be migrated.

7 "
g Connect source and target database endpoinis
P ———
| e Cirtebe sruipmets ) [ —
Cad Bt s oadport Cow be or-peeeess w [CT ADE or n e Sood Defiee e roneschon Swi bodss § 8 Mo AT T
b AI0aE COf ACuln Ol | L
Enomt iontiber | TETT L] el o
[ - o Targel engina® i -0
e e Ry i
Far P
S5 eccle® | P - @ 1 o roow -
e e TYETER Ui e’ DOCUMERTS
T [
PR W peooient
e MIRiE
b ] [Ee 2l

In our case the username in the source identifier is “SYSTEM” which by default has all the privileges and the target username is
“DOCUMENTS” which needs to be migrated.
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Step 7:
Click “Run test” to check the connectivity between replication instance and source, target databases. You should receive a message
stating “Connection tested successfully” and click on “Next” button.

Source dalabase conpection detals Targed calabase connection delais
Emiposnt simniiier  TEST [ ] Emiposrs sieriler  PRODTEST i
Soapite eagite” agcie = @ Tafgel efgpra®  sugcie = 0
. ] . ]
P 151 Pt 52
50 medet | Boea = o S5 sede®  sone = 0
U mane® EYSTEW Ut T’ BOCLASERTE
Pasveord revrre FanvwreT prrmrrrenan -
=0 TEST B PRODTEST
v Advanced » Advanoed
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Step 8:

Under the “Create task” window provide a meaningful task name and task description. Select Migration type as “Migrate existing
data”and select the check box “Start task on create” to start the activity automatically post task creation.

Setting up your first replication task

T L Create task
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Step 9:

Under Task settings select the “Target table preparation mode” as “Do nothing” since it is a fresh migration. Select Full LOB mode in“Include
LOB columns in replication” if the size of the LOB is unknown and to migrate complete LOBs regardless of size. The option “Limited LOB
mode” can be selected if the LOB chunk size is known. The option “Don’t include LOB columns” cab be selected to exclude LOB columns.
Check“Enable logging” box to capture the errors and warnings in the logs. Select advanced settings to configure “Control Tables” and
“Tuning” settings to optimize the data migration.

= Task Settings

Target table preparation mode” @ Do nothing 1]
Ovop tables on tamget
Trancate
Include LOB columns in replication” Don't include LOB codumns 0
Full LOB mode

@ Limited LOB mode

Max LOB size (kb)* = 32 @

Enable logging &

‘ CloudiVatch Logs usage will be charged at standard rates. See hers for more details

Advanced Setlings
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Under advanced settings
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Step 10:

Under Table mappings select the “Mapping method” as default to migrate the table with the same name to target database. To remap
with a different table name click on “Custom” and edit the JSON script for relevant mapping. Select the migration schema name from
“Schema to migrate” drop down list. Click on “Create task” button.

Table mappings option

= Table mappings

Mupping mefod” @ Delwel Cumam o
Fchanw o megrake” | TOCLIMERTS -
T s
Shoms JR0M
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Step 11:

The Task has been created successfully and the status is changed from “Creating” to “Ready”.
Task is in creating status
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Tasks [lu]

Enedpitinky prodiest Pull Load i 0

Cenficaies
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Task is in ready status
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Step 12:

If the task is not started automatically, select the appropriate task and click on “Start/Resume” button to initiate the migration
activity. Once the activity is initiated the status will change from “Ready” to “Starting” and then eventually to “Running” state. The
progress bar shows the percentage of the task completion.

Task is in starting status

DMS
Dashboard

I | soresume | siop | Delete

Gt started Fifec| G, Fil x

| Tasks i} Target Type
Encipoints a

Catifhcamies

Stariirg (5] Full Load I o

Repication insances
Subnet groups

Task is in running status
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Task is in Load complete status

The Progress bar is changed to 100% and the status shows as “Load Complete” This indicates that one schema migration has
completed from source to target Database successfully.
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Step 13:
Create a new endpoint, new task and repeat the same steps to migrate all schemas to the target database.
New “ProdtestProdmig” endpoint is created.

Create database endpoint
A database andpoind is used by the replication server 1o connect 1o 8 delabase The dstabase spedilied i 1he endpoint can be on-premise, on ROS, in BC2 o in the dewd
Detalty shoudd b spcified in the form balow I & recommendad that you test your endpelnt cennections here to avold eerers during processing
Endpoint type* Source @ Tagel [i]
Endpodnt kdenmifier Eﬂﬂﬁw-—iu B
Targed engine” | oo - 0
Server name” | predies! chiapgmmcd us-west-2 s amMAzonaws con
Part™ | 1501
55 mode” | none - 0
User nama® FROD
Poasword” | e
20° | PRODTEST
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» Advanced

= Tesi endpoint connecton (optional)

Tesl yoar snwipoind connection by selecting a seplicalion instancs within your desinsd VPG Alter chcking Fun hest”, an endpoint will Be crastod with Ths details provided and
aifeenpd bo ooneect 10 the instance. If the cosneclion falls. you can edit and test i again. Endpolnts thal srent saved wil be delsted

VPC®  wpo-of3b2580 - VPG prabhalicman p -

Replication instands”  doalest » vpo-ah B0 -

» Ralresh schemas afisr successhd connecllon test ()

Hum test

& Coomection lesied sucoesshilly

coc (D

Prodtestprodmig endpoint is in active status

DMS m Moy Tesi connection Rafresh schomas Delate

Dashboard

Giait atisind 1 Filter:  C} Filter b4
Tasks Identifier Type Stotus Engine SErver name Port
| Endpoints prodiest target active oracle prodtest ckkapgmmiajb usw 1521
Cancutes | prodestprodmig target petive I oracle prodiest ckkapgrmiaib us-w 1521
Regplication inslances
Best SOUICE Brtive oeacle 52 5 143 197 1521
Subnat groups

New Task “prodmigration”is created.

Create task

A tash can comain one of more table mappings which define what data is moved from (he wource 1o (he taigel If a table does nol exis! on the targed, Il can be croated

| = D

Replication inutance”  dratesl - vpe-af3b3583 -

Source endpoint® e -

Target endpoint®  puedies -
Migration type®  Migrate exkuting data - 0

Star sk on create

= Task Seftings

Target table preparation mode® @ Do nothing L]
Drop tables on tanget
Truncata
Include LOB columns in replication® Don't include LOB columns 1]
Full LOB mode

@8 Limited LOB mode

Max LOB size (kb)* 32 o

Enable logging [«

CloudWatch Logs usage will be charged at standard rates. See here for more details

Advanced Semings
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Prodmigration task is in “Running” state

oM EXE sovveum | Sop || Doen

Dashiboard =

Got starbed ey i *
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o e W prodmigation test prodestprodni Follosd 80 dm e
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The same way backupmigration, owsmigration, howmigration tasks are created and successfully migrated all the schemas
from source to target database.
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Monitoring DMS service Task
The progress of the task and resources used can be monitored through DMS console.
a. Task status, complete %, Elapsed time and table loaded can be monitored.
Create twsk SanntfResums Swop Diabite
Filtor: . 3, Fittor X
11} Target Type Complete % Elapsed time  Tables loaded
hermigration Load comploba prociesthoamig  Full Load | Kl Fri
owamigEation Load complite prodtestowsmig  Full Load I 101 ]
B documentmigration |Load complets prodiest Full Load I 100 174
documentmigration
Overview  Task monitoring Table statistics Logs
Task name documentmigeation
Task ARN arm aves: div us-werst. 2 B41 754865526 task LPEGYEIWPEOWAGIF OZELNEZ QAL
Stntus sloppad
Migration type Full Load
Replication instance dmsiest
Sowrce endpaint test
Targed endpoint prodiest
b. Table Statistics tab shows the table migration details as shown below.
documentmigration

Chiervlew Taak manitoring Tabde statistics Legs

Fitver:.| O Fiiens »

Schema Table State Inworts  Deletes  Updates DOLs  Full Load Rows  Total
COCUMENTS AL Takde complated 0 o 1] 0 1,110,556 1.110,556
DOCUMENTS AL ALIHT Tabde completed 0 o o 0 o 0
DOCUMENTS EMAL_HEST Tatde completed 0 ] 0 0 1,753,488 1.753 488
DOCUMENTS M_DESC Table completed 0 0 o 0 10 10
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c. Task monitoring tab shows the detailed cloud watch metrics.

prodmigration

Chrawrvlow Task monitaring Tahle statistics Logs

Thive Feange: Last Howr

B e f # e 5 lor the sslacted rscarcs % om A graph t

FliLoadThiceghpe Basdwidth Source

;;__, v / . . _,-'r
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d. Migration logs shows the details of the migration, error and warnings with time stamp under the logs tab.

Tiese [T #0000 e e

Procedures, Functions, Packages and other object migration:

All schemas tables are migrated successfully through the DMS service. The below method is followed to migrate the other object
types like procedures, functions, packages, package body’s, views and indexes.

Step 1:
Exporting objects from source database except tables which is already been migrated.

Step 2:
Creating database link from source to target database.

Step 3:
Testing the connection from source to target Database.

cpen_mode from vidat
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Step 4:
Dump file is transferred from source to target database through DBMS_FILE_TRANSFER.

n vydatabase;

=>» 'DATAFPUMP
=» 'fulldbexclud

w
e

[
%]
I
B M [
B M 0 m

o B B

LN O M
» B

"fulldbexclu

'to_prodtestr

= [
o

Importing the Dump file from the source to the target database.

Post migration activity and checks
Performed invalid object compilation and object comparison between source and target databases.
Below command is used to compile the invalid objects in the target RDS database.

exec SYS.UTL_RECOMP.RECOMP_SERIAL('PROD');

Source database object count:

The same way the objects can be compared for all the schemas.If there are any missing objects it can be created manually.




Note:

Below are the required source database user privileges to migrate the schemas through DMS. We have used SYSTEM user to migrate

all schema’s hence granting the below privileges are not required.

SELECT ANY TRANSACTION
SELECT on VSNLS_PARAMETERS
SELECT on VSTIMEZONE_NAMES
SELECT on ALL_INDEXES
SELECT on ALL_OBJECTS
SELECT on DBA_OBJECTS
SELECT on ALL_TABLES

SELECT on ALL_USERS

SELECT on ALL_CATALOG
SELECT on ALL_CONSTRAINTS
SELECT on ALL_CONS_COLUMNS
SELECT on ALL_TAB_COLS
SELECT on ALL_IND_COLUMNS
DROP ANY TABLE

SELECT ANY TABLE

INSERT ANY TABLE

UPDATE ANY TABLE

Conclusion:

Database migration has been successfully completed from EC2 oracle
database to RDS oracle database using DMS service.
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CREATE ANY VIEW

DROP ANY VIEW

CREATE ANY PROCEDURE
ALTER ANY PROCEDURE
DROP ANY PROCEDURE
CREATE ANY SEQUENCE
ALTER ANY SEQUENCE
DROP ANY SEQUENCE
SELECT on DBA_USERS
SELECT on DBA_TAB_PRIVS
SELECT on DBA_OBJECTS
SELECT on DBA_SYNONYMS
SELECT on DBA_SEQUENCES
SELECT on DBA_TYPES
SELECT on DBA_INDEXES
SELECT on DBA_TABLES
SELECT on DBA_TRIGGERS
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