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DB Sharding in relational databases
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Database sharding in relational databases

Application

Database

Shard 1

Database

Shard 2

Shard_id Customer_id

1 1

1 2

2 3

2 4

Customer_id Invoice_id

1 200

2 500

Customer_id Invoice_id

3 100

4 600



Legacy database infrastructure in 2017

OLTP Databases

• 75PB of data

• Nearly 7,500 OLTP databases

• Over 100 teams with 1000s of applications

• Processing millions of orders, payments, and 
fulfillments around the world



How big is 1PB of data?

55-story building



Legacy database infrastructure in 2017

Data Warehouse Databases

• 50PB of data

• 75,000 DW tables

• 600,000 user analytics jobs / day

• 1,800 teams publishing data / day

• 3,300 teams consuming data / day
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Key migration requirements

Needs to be near-100% 
available and operate at 

full scale

All data needs to be 
available and consistent at 

all times

Needed to be completed in 
a defined time frame with 

little to no downtime



Reasons to migrate

1. Scalability risks due to data volume increase and global market expansion

2. Latency risks due to data volume and transaction rates increase 

3. Cost risks due to HW/SW costs increase

4. Availability risks due to legacy code/architecture

5. Operation risks due to HW provisioning/management time/resources



Managing scaling issues

Climbed as 

business expanded



Improve latency and reduce operations costs 

Improved by 40% 



Cost risks due to hardware and software pricing

HW/SW costs License management



Availability and operations risks

HW provisioning 

and management



PRIMEDAY drives need for massive scalability
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Database migration

AWS CloudCorporate 

data center

Amazon Aurora Amazon DynamoDB

Amazon Redshift

AWS Database Migration 

Service

Amazon RDS
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Strategy #1:  Increase your visibility

Well-defined KPIs and success 
metrics will allow you to track 
migration progress

• How many Oracle databases do you 
have today? 

• How many new Oracle databases 
did you launch today?

• How many Oracle databases did you 
migrate/decommission today?

• Who owns the databases?
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• Oracle database inventory collector

• Database module dependencies
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• Database object owner/type reports
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• Advanced Search

• DB burndown chart

• Project status
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• SQLTracker is a java library to 
track all SQL execution of DB 
queries for centralized analysis

• Wrappers for 
java.sql.Connection and 
javax.sql.DataSource instances
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• SQLTracker is a java library to 
track all SQL execution of DB 
queries for centralized analysis

• Wrappers for 
java.sql.Connection and 
javax.sql.DataSource instances

Service APIs

Service A Service B Service C

Amazon Kinesis

Amazon Simple Storage 

Service
Explain PlanMonitoring

Amazon Elasticsearch 

Service

Strategy #1:  Increase your visibility



Strategy #2: Accelerate executive support

• Executive Support

• AWS Partnership with Account Team + 
Aurora/RDS, DynamoDB, DMS and Redshift 
teams

• Internal AWS Advocates and people 
interested in doing it a new way

• Reporting structure to track progress and 
drive accountability
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Strategy #3: Address FUD and real technical issues

F U D



Get Oracle DBAs support 

• DBA support is critical for mitigating 
risks and identifying dependencies 
for DB migrations

• Provide DBA career path and training 
opportunities (e.g., Database 
Engineer, AWS Certifications, SA, 
System Development Engineers, DB 
Migration Specialists, etc.)

Oracle DBA
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Strategy #4:  Create force multipliers

• Create force multipliers – Enable the 
enablers 

• Add routine cadence of Learning 
Sessions on AWS (e.g., Aurora/RDS, 
Redshift, DynamoDB, DMS, etc.)

• Share reference architectures, best 
practices, design patterns, and 
lessons learns
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AWS Blog:  “How to solve some common challenges 
faced while migrating from Oracle to PostgreSQL”

• ORA-01555 during extracting data from the source

• Data type conversion Issues

• Empty string vs null in PostgreSQL

• Null behavior in composite unique index

• Choosing numeric data type in PostgreSQL (numeric vs BIGINT)

• SEQUENCE cache behavior in PostgreSQL

• Performance issues with plaintext searches in PostgreSQL

https://aws.amazon.com/blogs/database/how-to-solve-some-common-challenges-faced-while-migrating-from-oracle-to-postgresql/

https://aws.amazon.com/blogs/database/how-to-solve-some-common-challenges-faced-while-migrating-from-oracle-to-postgresql/


Empty string vs null in PostgreSQL



Empty string vs null in PostgreSQL



Dynamic Connection

Amazon DynamoDB

Amazon ElastiCache

1. Get key-value configuration for SQL queries 

2. Determine which connection to be used

3. Execute SQL queries based on the configuration value

Key Value

AppsA PostgreSQL

AppsB Oracle

AppsC Suspend

AppsD PostgreSQL

Refresh

Updates
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Strategy #5 Work with AWS team 

Over 100 teams AWS Teams
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Outcome
Amazon migrated nearly 7,500 databases from Oracle to Amazon RDS 
and Aurora

Amazon migrated over 303 business-critical services to DynamoDB

Reduced operations costs

Improved latency and increased innovation

Reduced scaling efforts for peak events like PrimeDay



Benefits realized

Teams reported 40%-90% 

operational cost savings

Teams reported latency improvements

of 40% at 2X-4X the load

Reduced peak scaling effort 10X and 

administrative overhead with

AWS managed database services



Keys to our success (and yours)

• Purpose-built databases and managed database services: Use the right 
tools for the job 

• Full Leadership Support and reporting on status by VP Org.

• Training and resources — self-paced and class based

• Relationship with AWS and Amazon.com working as one

• Internal community passionate about change

• Documenting the wins and evangelizing internally

• AWS innovators – Amazon.com

https://pages.awscloud.com/AWS-Innovators-Amazon.html

https://pages.awscloud.com/AWS-Innovators-Amazon.html
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AWS Migration Playbooks

https://aws.amazon.com/dms/resources/

https://aws.amazon.com/dms/resources/
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25+ free digital training courses cover topics and services 
related to databases, including: 

Validate expertise with the new AWS Certified Database - Specialty beta 
exam

Learn databases with AWS Training and Certification

• Amazon Aurora 

• Amazon Neptune

• Amazon DocumentDB

• Amazon DynamoDB

• Amazon ElastiCache

• Amazon Redshift

• Amazon RDS

Visit aws.training

Resources created by the experts at AWS to help you build and validate database skills



Thank you!
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