dWs$s

AWS Experience TLV - Data & Analytics Tacks

Heterogenous Database Migrations

Pini Dibask, DB Specialist Solutions Architect
September 8t

mazon Web Services, Inc. or its Affiliates. Q

7 ©
Dk

/

\

/




Agenda

= |ntroduction to Database Modernization

= Database Modernization Tools
« Schema Conversion Tool (SCT)
« Database Migration Service (DMS)

= Oracle to Amazon Aurora Migration Demo

= Key Best Practices
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Developers want the right database to meet their
application’s unique requirements

scalability flexibility

Lack of ‘{\\é\\: Lack of developer

One-size-fits-all approach
of using a relational

Performance ol C Inability to
S {i@;@ database for everything is integrate all

no longer working data types

aws



AWS delivers the right database for the right job

= AN
Referential High Store documents | Query by key | Quickly and easily | Collect, store, Complete, Scalable, highly
integrity, ACID throughput, and quickly with create and and process immutable, and available, and
transactions, Low latency access querying microsecond navigate data sequenced | verifiable history | managed Apache
schema- reads and writes, | on any attribute latency relationships by time of all changes to Cassandra-
on-write endless scale between data application data | compatible service
R —
= g S | B | B Se
AWS . —
Service(s) §<> DynamoDB DocumentDB ElastiCache Neptune Timestream QLDB Keyspaces
A Managed Cassandra
urora
Lift and shift, Real-time Content Leaderboards, | Fraud detection, loT Systems Build low-latency
Common ERP, CRM, bidding, management, real-time social applications, of record, applications,
Use Cases finance shopping cart, | personalization, analytics, networking, | event tracking | supply chain, leverage open
payments, mobile caching recommendation health care, source, migrate
product catalog, engine registrations, | Cassandra to the
customer financial cloud
preferences
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Lift and Shift, Move to Managed, or Break Free?

Modernize: Break Free

(re-factor)

* Reduced licensing costs

* Move to AWS modern managed

Migrate: Move to Managed ,@@ databases like Aurora, DynamoDB, and
(re-platform) 007 Redshift for faster innovation

» Break free from legacy databases

Value

Mlgrate:(rlg_l:zsgnd SR E]Sccll#; ?I;Jarlclj(ljsrreerégsﬁslheavy  Avoid lock-in with open source database
m patching, etc) » Pick the right tool for the right job:
* Quickest way to onboard « RDS Commercial Engines choose from 15 purpose-built databases
workloads (Oracle, SQL Server) & Open
« Self managed (i.e. Runs as on- Source (PostgreSQL, MySQL,
premises) MariaDB)
« Vendor lock-in on commercial * Support for growing # of 31
databases (e.g. Oracle, SQL party apps *
Server)

Time
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Modernization Tools

AWS Schema Conversion Tool converts your commercial database and data
warehouse schemas to open-source engines or AWS-native services such as
Amazon Aurora and Amazon Redshift

AWS Database Migration Service (AWS DMS) easily and securely
migrates and/or replicates your databases and data warehouses to AWS

© 2022, Amazon Web Services, Inc. or its Affiliates.



Database migration process

Step 1: Convert or copy your schema

e convert
U
(@)
Source DB 9%

Step 2: Move your data

U
Source DB

© 2022, Amazon Web Services, Inc. or its Affiliates.
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Native tool

AWS DMS

AWS SCT

Destination DB
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SCT - Pricing and platform support

$0

You can download AWS Schema Conversion Tool for your platform of choice

Apple Mac (deprecated)

dWS
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SCT Supported Conversions

Source* Database Target* Database on AWS

Oracle database Amazon Aurora, MySQL/MariaDB, PostgreSQL, Oracle
Oracle data warehouse Amazon Redshift

Azure SQL Amazon Aurora, MySQL, PostgreSQL
Microsoft SQL Server Amazon Aurora, Amazon Redshift, MySQL PostgreSQL
Teradata Amazon Redshift

IBM Netezza Amazon Redshift

Greenplum Amazon Redshift

HPE Vertica Amazon Redshift

MySQL and Maria DB PostgreSQL

PostgreSQL Amazon Aurora, MySQL

IBM DB2 LUW Amazon Aurora, MySQL, PostgreSQL

Apache Cassandra Amazon DynamoDB

https://docs.aws.amazon.com/SchemaConversionTool/latest/userquide/CHAP Source.AzureSOL.html

© 2022, Amazon Web Services, Inc. or its Affiliates. All rights reserved.



https://docs.aws.amazon.com/SchemaConversionTool/latest/userguide/CHAP_Source.AzureSQL.html

Connecting to your database

Oracle to Postgre5QL - AWS Schema Conversion Tool

File Actions View Settings Applications Help

Connect to Oracle

Specify parameters for new connections to the source

Connection

1. Create a new project e [sD

F

Server name | acxg9pzljcpnrz.cbilShfvknyj.us-west-2rds.amazonaws.com

F

2. Connect to your source database Senvepart | 1521

r
Oracle SID ORC

lser name dbmaster

3. Enter the connection details .

Passwaord TTIIIIITIIY
Jse S55L

Store Password

Test Connection K Cancel

dWS
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Migration assessment report

Database Migration Assessment Report o Run assessment iy e e - SO oy
. : R e Py webservi o e e nebseniees
report

Storage Object Actions

Sequence Changes

Some changes are roquired to sequences that cannot be converted automatically. Youll neod to address those issues manually

Review executive B e s

Recommended Action: Try doveloping a system for seguences in your application

Issue Code: 341 | No. of Occurrences: 134 | Estimated Comple Significant

Sl I | I I | I l a ry Schemas RDS_ADMINISTRATION Sequences BACKUP_ID_SEQUENCE

equences CERTIF
ON Sequences CHARACTER
Schemas RDS_ADM: TTON Sequences STOMER_SUBNET _C
Schemas RDS_ADMINISTRAT
+129 more

Figure: Conversion slatistics for dalabase storage objecis

° ° Index Changes
R eV I eW d e t a I l e d Some changes are required 1o indexs that cannot be converied automazically. Youll need to address these lssues masually
° ° © Issuc 207: MySQL doesn't support function indexes
I n St r u Ct I O n S Recommended Action: Revise your code and try 10 sse simple index
7i L Significan
/S 4

Schemas RDS_ADMINISTRATION Tables DBI_ENGINE_SEEDS Indexes ! _DBI_ENG_SEED DBI_ENG_CONF_ID
Schemas RDS_ADM : 5 es RDS_SYSTEM_ACCOUNTS Indexes ] SYS_ACCOUNT_DEFAULT
Scheman RDS_ADMINISTRATION Tables RUNNABLE _DSI_CONFIG Iadexes U_RNBL_D8I_CFG_FREFFERRED

Constraint Changes

Some changes are roquired to constraints that cannot be converied sutomatically. Youll need 1o address these issues munually

Figiire: Coavershon slalisties e 4

Issue 210: MySQL doesn't support FUNCTION AS DEFAULT VALU
Recommended A a: Try using a rigger
Issue Code: 210 | No. of Occurrences: 2 1 Estimated Complexity: Simple
Documentation References:

Schemas RDS_ADMINISTRATION Tables CUSTOMERS Construints CK_CUSTOMER_TRUST_LEVEL _STATE: 0:10
Schemas RDS_ADMINISTRATION Tables STORAGE_VOLUMES Constraints CK_SV_LIFECYCLE: 0%

Detailed Recommendations for Amazon Aurora Migrations

u choose 10 mi gra artabarse 10 Amaron oA, ynmend the followd

Issue 325: MySQL does not support check constraints. l-'.mul{inu triggers created

Recommendad Action: Plesac revise penerated code snd modily it if is necossary

Isswe Code: 3251 No Occurrences: 253 | Estimated Comple Simple

Documentation References: htips | w'do 'S Sen'c

AWS Schomsa Com Tool Version |

© 2022, Amazon Web Services, Inc. or its Affiliates. All rights reserved.



Convert schema and code objects

" Oracleto PostgreSQL - AWS Schema Conversion Tool

File A : v Settings Applications

Summary | Action Items
¥ Oracle ommended acticn: Us
Number

ATTYPETAE dataty

e e EMDAND cdmde cne o d

TYFE seatTab I5 TABLE OF =eat*ROWTY
seat_tab seatTab;

TYPE seatTypeTab IS TRAELE OF seat ty]
seat type tab seatTypeTab;

s ct BINARY INTEGER := 1;

max rows per section INTEGER
min rows per section INTEGER
| Sequences [5] - - -
| Materialized Views 1 TOWS INTEGER;
| Materialized V - i INTEGER;
s _ref VARCHARZ (26)
tot seats NUMBER(10);

LARLYARL AR AR AR LA LYY

Total mem 03 MB, Maximum memory: 167 GB

© 2022, Amazon Web Services, Inc. or its Affiliates. All rights reserved.

reSQL compatible) function: generateseats

Parameters

I CREATE OR REPLACE FUNCTION dms sample ™

RETURNS wvoid

RS

! SBODYS

DECLARE
loc_cur CURSOR FOR
SELECT
id, seating capacity, levels
FROM dms_sample. sport loecatis

seat tab VARCHAR(8000)

¥ Amazon Aurol

<| <] [ =] =) =) =) =) (=] (=] =

tmanagementige
tmanagementige
tmanagementisel
trnanagementisel

nentitra

w2 loadmlbteams

Functions

Indexes

Packages

Tables

Triggers

Schemas
Sequences

Stored Procedures
Synonyms

User Defined Types
Views

dWS
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Apply to target database

Oracle to PostgreSQL - AWS S5chema Conversion Tool Se lECt Ap p ly to
File View Settings Applications Help Database from the
Action menu

¥ Oracle v Cracle schem

Properties Mapping
Name or

¥ (Created or last modified

¥ == dbr ﬂ' Load Schema

> D Refresh from Database

.- Right click on the
¥ Ubject name

ke =)

| # e zs501 . oS SAMPLE target schema to
e apply

v (ST Amazon Aurcra (PostgreSQL ¢
¥ || m MLE_DATA

v | @ Cluster keys

dWS
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AWS Database Migration Service (DMS)

No drivers or applications to install

\

No changes to the source database In most cases

\

Just a few clicks to start a migration from the console

\

rDI\/IS manages the complexities of migration for you

J

\.

rFuIIy supported by CloudFormation

© 2022, Amazon Web Services, Inc. or its Affiliates. All rights reserved.

AWS Database
Migration

Service
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AWS Database Migration Service

Sources* Targets**
Oracle Oracle
SQL Server SQL Server
AWS Database SZAUE SQL POStgreSQL
Mslg:sltzzn PostgreSQL MySQL
MySQL or Google Cloud MySQL  Amazon Redshift
Start your first migration in 10 SAERSIS SAP ASE
minutes or less MongoDB or DocumentDB Amazon S3
Keep your apps running during Amazon S3 Amazon DynamoDB
the migration IBM DB2 Amazon Kinesis or Kafka

Replicate from within, to, or from Amazon ElasticSearch

AWS DocumentDB
Move data to the same or different Neptune

database engine

Redis / ElastiCache / MemoryDB

Sources link https://docs.aws.amazon.com/dms/latest/userquide/CHAP Source.html

Targets link https://docs.aws.amazon.com/dms/latest/userguide/CHAP_Target.html aws
© 2022, Amazon Web Services, Inc. or its Affiliates. All rights reserved. \/‘7



https://docs.aws.amazon.com/dms/latest/userguide/CHAP_Source.html
https://docs.aws.amazon.com/dms/latest/userguide/CHAP_Target.html

Keep your application running during migration

On-Premise

E AWS Cloud

Generic database " “ DB Instance

lol

Start a replication instance Create target objects
Connect to the source and target Move data and synchronize objects
Select tables, schemas, or databases Switch applications when ready

dWS
~—
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Low cost

© 2022, Amazon Web Services, Inc. or its Affiliates. All rights reserved.

Compute
resource

Additional

log
storage

Pricing Example

Instance Hourly | Duration Activities Total
Type Rate

t3.small $0.0371 2 weeks Testing $12.50

c5.large $0.238 2 weeks Initial Load $79.97

& CDC Until
Cutover
(multi-AZ)

Migratea 1 TB DB for
under $100 ($92.47)

dWS
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https://aws.amazon.com/dms/pricing/

DMS Components

@ Replication Instance

@ Endpoint

@ Task

dWs$s
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Replication instance

\V/ ) aflaYe

« T2/T3, C4/C5, or R4/R5 instance types

\Vi N alaYe =y,

« Standby replica in a different AZ
« Synchronous replication

* Moves the data from the source to the target

» Support for multiple tasks

dWS
~—
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Endpoint

05

© 2022, Amazon Web Services, Inc. or its Affiliates. All rights reserved.

Connection information

* Endpoint type (source/target), engine
e Server name, port
» Username, password

Advanced options

* Encryption
* Engine-specific attributes

dWs$s
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Task

Name your
task

No spaces or : - : Don't include
underscores Selection rules Existing data Do nothing LOBS
Drop tables on
target Full LOB mode
Replicate

Existing data
and replicate
changes

Transformation
rules

Limited LOB

mode

dWS

\/‘7

© 2022, Amazon Web Services, Inc. or its Affiliates. All rights reserved.



© 2022, Amazon Web Services, Inc. or its

Database Migration Options

Affiliates. All rights reserve

dWS

\/‘7



You don’t have to take everything

Source

Replication Instance

=

© 2022, Amazon Web Services, Inc. or its Affiliates. All rights reserved.

Target
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Multiple targets

Source

© 2022, Amazon Web Services, Inc. or its Affiliates. All rights reserved.

Target

Target
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Multiple Sources

Source

dWS
N
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Multiple sources and targets

Source

Source

Source

© 2022, Amazon Web Services, Inc. or its Affiliates. All rights reserved.

Target

Target
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Homogenous or heterogeneous

Oracle

SQL Server

Oracle

© 2022, Amazon Web Services, Inc. or its Affiliates. All rights reserved.

Oracle

MySQL

PostgreSQL

dWS
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Best Practices

dWS
N
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Key Best Practices

If DMS overburdening your source database

* Full load tasks - reduce number of tables loaded in parallel
 Reduce number of concurrent DMS tasks

Reduce bottlenecks on your target databases
* Prior to full load tasks - drop indexes, constraints, triggers
* Turn off logging, Multi-AZ until cutover

Optimize performance
- Parallel table load, limited lob mode, RI right-sizing, index creation prior to CDC

Monitor your DMS tasks using metrics
* Host metrics, replication task metrics, table metrics

Run a POC

* Profile your data, get a realistic migration timeline, enable data validation
dWsS
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Demo
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Oracle to Amazon Aurora PostgreSQL Demo

-
- 1

Amazon Aurora
Oracle Source AWS Postgrsql

© 2022, Amazon Web Services, Inc. or its Affiliates. All rights reserved.

dWS

\/‘7



. — 857AM
> 5 e m = B ARy oo O

5 aws

\-/‘7

© 2022, Amazon Web Services, Inc. or its Affiliates. All rights reserved.



Enterprises across all industries are embracing
the power of the cloud

AWS and AWS Partners
have helped migrate

databases to AWS for
customers to save, grow,
and innovate faster

Customers including

Samsung,
Experian, and
NASDAQ

have used AWS migration
services and programs to
ensure their migrations
were effective and
cost-optimized

aWS © 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved.

]

A variety of

flexible ways

to migrate

to AWS include AWS
self-service migration
tools, AWS ProServe,
AWS Partners, and
AWS database
migration programs

New

include Babelfish
for Amazon Aurora

PostgreSQL, which makes
it possible to run Microsoft
SQL Server applications
directly on Amazon Aurora

and PartiQL for Amazon
DynamoDB



Both migration and modernization are important

Innovation
velocity

Total
cost of
ownership

(TCO)

N

On- — Lift , Moveto Break free from . Modernize with

premises  and shift NENELS[Te legacy purpose-built
databases databases databases

aWS © 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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