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S&P DJI business overview

We are the world leaders in several Global 
Benchmarking indices

Our solutions range from core ESG and 
low-carbon climate approaches to thematic 
and fixed income strategies

Strategy and thematic indices including 
ESG, factors, new economies and multi-
asset

From index ideation to creation to 
commercialization, we offer an unmatched 
breadth of insights and solutions

Global index families covering the equity, fixed 

income, and commodity markets, Strategy and 

thematic indices including ESG, factors, new 

economies and multi-asset indices. Custom 

index solutions including calculation and 
benchmark administration services
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Database scale & operational challenges

Nearly 200 databases

Size from 500GB to 15TB

Data:  real-time, historical, 

transactional

Security:  NPI (highly 

confidential data)

Backups to NAS

DB refreshes, maintenance 

and monitoring
MongoDB

Primary
MongoDB

Replica 

MongoDB

Replica

Oracle 19c RAC

MySQL 5.6

MongoDB 4.2
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Journey to AWS Cloud – Lift & shift

Application stack

Web servers

Application servers

Middleware servers

File servers

Database servers

Oracle 19c

MySQL 5.6

MongoDB 4.7

Operations

Backups to S3 buckets

HA/DR; Cross Region

Database monitoring

Database security
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Replatform to Amazon RDS

Oracle 19c RDS

MySQL 8.1 RDS

Aurora MySQL 8.1

Read replicas

Cloning DBs for 
refresh

Auto scaling

Security 

Automate provisioning

CFTs, AMIs

Jenkins, CI/CD

Failover/Failback 
automation using Jenkins
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Hybrid infrastructure

Amazon DocumentDB 

(with MongoDB 

compatibility)

AWS DMS
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Amazon Aurora

Delivered as a managed service

E N T E R P R I S E  D A T A B A S E  A T  O P E N - S O U R C E  P R I C E

Amazon Aurora
Throughput and availability of commercial databases

Simplicity and cost-effectiveness of open-source databases

Drop-in compatibility with MySQL and PostgreSQL

Simple pay-as-you-go pricing
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Basic architecture
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Replication 
agents

Region BRegion A
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Aurora global database
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W R I T E  F O R W A R D I N G

Replication 
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Aurora Serverless v2

An auto-scaling configuration for Amazon Aurora that 

now supports even the most demanding applications and 

database workloads

Scales instantly to 

hundreds-of-thousands of 

transactions in a fraction 

of a second

Scale in fine-grained 

increments to provide just 

the right amount of 

database capacity

Full breadth of Aurora 

capabilities 
90% cost savings 

Amazon 
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Aurora observability at a glance

Aurora comes with comprehensive monitoring built in

Query- and wait-level
performance data

Additional database-specific
metrics at up to 1 second

granularity

Amazon CloudWatch
metrics & logs

Performance
insights

Enhanced
monitoring

Monitor metrics &
publishing database logs 

ML-powered performance
monitoring & analysis

Amazon DevOps Guru 
for RDS
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Aurora security at a glance

Network

security

Data 

protection
Resource

access
Authentication Audit

Aurora comes with comprehensive security built in

VPC

Subnet

NACL

Security group

AWS KMS

TLS
AWS Identity and 

Access Management (IAM)

Organization

IAM

Kerberos

Native

Database Activity Streams

VPC Flow Logs

Amazon Cloudwatch Logs
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Migration options at a glance

Consider all options in context of your requirements and limitations

Physical restore 
from backups

Logical export 
and import

AWS Database 
Migration Service 

(AWS DMS)
Physical migration

+ logical replication

Using native or 

ecosystem tools

+ logical replication

Using AWS DMS and 

AWS SCT for conversion 

and data migration

1 2 3

Homogeneous only

Heterogeneous

Homogeneous
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Migrate using AWS DMS and AWS SCT

AWS Database Migration Service (AWS DMS)
easily and securely migrates and/or replicate your 

databases and data warehouses to AWS

AWS Schema Conversion Tool (AWS SCT)
converts your commercial database and data 

warehouse schemas to open-source engines or 

AWS-native services, such as Amazon Aurora and 

Amazon Redshift
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Aurora MySQL adoption

Migrated MySQL on EC2 to Aurora 

MySQL 5.7

MySQL 8.1 RDS Active/Active

Leverage AWS DMS CDC

Aurora MySQL global database

Enabled write forwarding
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Oracle 19c to Aurora Postgres migration

Schema Conversion Tool :  AWS SCT to convert schema & data; focuses on the 

differences, incompatibilities, and similarities between Oracle and Aurora 

PostgreSQL-Compatible
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Schema conversion challenges

• Int & BigInt vs. Numeric; Issues in Joins

• Refactoring Oracle Partitioned tables

• Refactoring some Database Stored Procedures, Packages, & Functions

• Oracle native features not available in Postgres

• Custom Password Verify function

• pgcrypto in lieu of dbms_crypto

• Performance regression with prepared statements 

• Postgres does not allow transaction control inside of PL/pgSQL

• Run-time exceptions in transactions; recoding effort
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AWS DMS for database migration

Source Oracle database nearly 15TB

3 AWS DMS replication instances

Multiple AWS DMS tasks

Tasks executed using APIs
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Database migration challenges & resolution
• Use the latest version of AWS DMS

• Drop secondary cluster to reduce WAN traffic during initial load

• Create the Target Postgres Aurora database in the same AZ as the Source Oracle Database. 

Create the AWS DMS instances in the same zone as well

• Upgrade one AWS DMS replication instance to r6i.16xlarge

• Create one AWS DMS replication instance with C class to accommodate network bandwidth for 

large table replication

• Defer AutoVacuum on the database during initial load

• Connection attributes modified SET session_replication_role='replica';maxFileSize=52428800;

• executeTimeout=600;mapUnboundedNumericAsString=true;

• truncateTrailingZerosForPlainNumeric=true;

• writeBufferSize=2000; executeTimeout=3600
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S&P DJI Aurora architecture

Amazon SNS
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Achieving efficiency through automation

AWS Backup; local & cross-Region

Separate backup for protection 

against cyberthreat and ransomware

Use Database Activity Streams for 

capturing Select & DML activity for 

audit, compliance, and regulatory needs

RDS/Aurora Provisioning

Automate Failover/Failback
Datadog 

OEM, CloudWatch

Performance Insights

AMVU

System updates

Database refreshes

Integrate Sailpoint service for 

database user management

Integrate Cyberark for privileged 

account management



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

S&P DJI journey to AWS Cloud

Operational efficiencies

•Build web servers, app 

servers, middleware on 

Amazon EC2 instances

•Move Oracle, MySQL, 

MongoDB databases from 

On-prem to Amazon EC2 

instances

•Use Amazon S3 for backups

•Use CloudWatch, Datadog, 

OEM for Monitoring

•Automatic provisioning,  

CFTS, Jenkins, CI/CD, AMIs

•Migrated MySQL on Amazon 

EC2 to RDS MySQL 5.6

•Migrated Oracle on Amazon 

EC2 to Oracle RDS

•Rearchitect applications to 

leverage the capabilities of 

Aurora readers for analytics 

and reporting

•RDS MySQL to Aurora MySQL

•Migrate Oracle database to 

Aurora Postgres database

•Build best practice database 

infrastructure to support mission 

critical applications

•Built Amazon EMR Infrastructure

•DynamoDB 

•Database Activity Streams (DAS)

•Aurora Serverless V2

Lift & shift

Replatform

Modernize
T

im
e
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Thank you

• Index Infrastructure Team

• Database Engineering Team

• Index Technology Team

• AWS IEM Team

• Datavail DB Support Team
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S&P DJI disclaimer
• GENERAL DISCLAIMER
• Copyright © 2022 S&P Dow Jones Indices LLC. All rights reserved. STANDARD & POOR’S, S&P, S&P 500, S&P 500 LOW VOLATILITY INDEX, S&P 100, S&P COMPOSITE 1500, S&P MIDCAP 400, S&P 
SMALLCAP 600, S&P GIVI, GLOBAL TITANS, DIVIDEND ARISTOCRATS, S&P TARGET DATE INDICES, GICS, SPIVA, SPDR and INDEXOLOGY are registered trademarks of Standard & Poor’s Financial Services 
LLC, a division of S&P Global (“S&P”). DOW JONES, DJ, DJIA and DOW JONES INDUSTRIAL AVERAGE are registered trademarks of Dow Jones Trademark Holdings LLC (“Dow Jones”). These trademarks 
together with others have been licensed to S&P Dow Jones Indices LLC. Redistribution or reproduction in whole or in part are prohibited without written permission of S&P Dow Jones Indices LLC. This 
document does not constitute an offer of services in jurisdictions where S&P Dow Jones Indices LLC, S&P, Dow Jones or their respective affiliates (collectively “S&P Dow Jones Indices”) do not have the 
necessary licenses. Except for certain custom index calculation services, all information provided by S&P Dow Jones Indices is impersonal and not tailored to the needs of any person, entity or group of 
persons. S&P Dow Jones Indices receives compensation in connection with licensing its indices to third parties and providing custom calculation services. Past performance of an index is not an indication 
or guarantee of future results.
• It is not possible to invest directly in an index. Exposure to an asset class represented by an index may be available through investable instruments based on that index. S&P Dow Jones Indices does 
not sponsor, endorse, sell, promote or manage any investment fund or other investment vehicle that is offered by third parties and that seeks to provide an investment return based on the performance 
of any index. S&P Dow Jones Indices makes no assurance that investment products based on the index will accurately track index performance or provide positive investment returns. S&P Dow Jones 
Indices LLC is not an investment advisor, and S&P Dow Jones Indices makes no representation regarding the advisability of investing in any such investment fund or other investment vehicle. A decision 
to invest in any such investment fund or other investment vehicle should not be made in reliance on any of the statements set forth in this document. Prospective investors are advised to make an 
investment in any such fund or other vehicle only after carefully considering the risks associated with investing in such funds, as detailed in an offering memorandum or similar document that is 
prepared by or on behalf of the issuer of the investment fund or other investment product or vehicle. S&P Dow Jones Indices LLC is not a tax advisor. A tax advisor should be consulted to evaluate the 
impact of any tax-exempt securities on portfolios and the tax consequences of making any particular investment decision. Inclusion of a security within an index is not a recommendation by S&P Dow 
Jones Indices to buy, sell, or hold such security, nor is it considered to be investment advice.
• These materials have been prepared solely for informational purposes based upon information generally available to the public and from sources believed to be reliable. No content contained in 
these materials (including index data, ratings, credit-related analyses and data, research, valuations, model, software or other application or output therefrom) or any part thereof (“Content”) may be 
modified, reverse-engineered, reproduced or distributed in any form or by any means, or stored in a database or retrieval system, without the prior written permission of S&P Dow Jones Indices. The 
Content shall not be used for any unlawful or unauthorized purposes. S&P Dow Jones Indices and its third-party data providers and licensors (collectively “S&P Dow Jones Indices Parties”) do not 
guarantee the accuracy, completeness, timeliness or availability of the Content. S&P Dow Jones Indices Parties are not responsible for any errors or omissions, regardless of the cause, for the results 
obtained from the use of the Content. THE CONTENT IS PROVIDED ON AN “AS IS” BASIS. S&P DOW JONES INDICES PARTIES DISCLAIM ANY AND ALL EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT 
NOT LIMITED TO, ANY WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE OR USE, FREEDOM FROM BUGS, SOFTWARE ERRORS OR DEFECTS, THAT THE CONTENT’S 
FUNCTIONING WILL BE UNINTERRUPTED OR THAT THE CONTENT WILL OPERATE WITH ANY SOFTWARE OR HARDWARE CONFIGURATION. In no event shall S&P Dow Jones Indices Parties be liable to any 
party for any direct, indirect, incidental, exemplary, compensatory, punitive, special or consequential damages, costs, expenses, legal fees, or losses (including, without limitation, lost income or lost 
profits and opportunity costs) in connection with any use of the Content even if advised of the possibility of such damages.
• S&P Global keeps certain activities of its various divisions and business units separate from each other in order to preserve the independence and objectivity of their respective activities. As a result, 
certain divisions and business units of S&P Global may have information that is not available to other business units. S&P Global has established policies and procedures to maintain the confidentiality of 
certain non-public information received in connection with each analytical process.
• In addition, S&P Dow Jones Indices provides a wide range of services to, or relating to, many organizations, including issuers of securities, investment advisers, broker-dealers, investment banks, 
other financial institutions and financial intermediaries, and accordingly may receive fees or other economic benefits from those organizations, including organizations whose securities or services they 
may recommend, rate, include in model portfolios, evaluate or otherwise address.
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Continue your data journey

Swami 

Sivasubramanian 

Keynote

(KEY003)

Venetian Theatre

November 30

8:30 AM - 10:30 AM

Your data: How you 

need it, where you need 

it, when you need it

(DAT224-L)

Venetian Theatre

November 30

4:00 PM - 5:00 PM

Swami Sivasubramanian

VP Database, Analytics & ML 

Jeff Carter

VP Relational Databases 

and Migrations
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Thank you!

Please complete the session 
survey in the mobile app

Kumar Bangalore

shivakumar.bangalore@spglobal.com

Saikat Banerjee

saiban@amazon.com


