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Your data is growing exponentially

More data is created
per hour now than in an entire
year just two decades ago*

*Source: The Seagate Rethink Data Survey, IDC, January 2020

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



This data growth is a challenge
and an opportunity

o Nl

V
Challenge Opportunity
Sluggish performance Customer experiences
Security breaches New products & services
Cost overruns Outsmart competition
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Amazon Redshift

BEST PRICE-PERFORMANCE CLOUD DATA WAREHOUSE DELIVERING POWERFUL,
SECURE INSIGHTS ON YOUR DATA AT SCALE

S

Analyze all
your data

Break through data silos and gain
real-time and predictive insights
on all your data in a few clicks,
with no data movement or data
transformation
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Price-performance
at any scale
Delivering best price performance,

with performance innovation out of
the box at no additional cost to you

EEON

Easy, secure,
and reliable

Get data to insights in seconds
without worrying about
infrastructure management,
with secure and reliable data
warehouse service



Tens of thousands of customers analyze exabytes
of data every day with Amazon Redshift

Business intelligence & dashboards | Self-service analytics | Real-time analytics |

Use case Data science & machine learning | Data sharing & collaboration
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Analytics at scale using
Amazon Redshift

Anand Singh
Executive Director
JPMorgan Chase & Co.

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



Il Scale breaks
everything. !

Dr. Werner Vogels
VP and CTO, Amazon.com

ervices, Inc. or its affiliates. All rights reserved.




Operating at scale

JPMorgan Chase & Co.

$33T 500PB+

Total data
stored

>50%

or 66 million
US households
have a
relationship
with Chase

6.4K+

applications

in assets under
custody

60M

active digital
customers

55K+

technologists

40B

Daily security
events

>90%

of Fortune 500
companies do
business with

JPMC

$10T

in payments
processed daily

dws
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Problem domain and solution architecture

AWS lake house architecture f?, Amazon Redshift RA3 scalable
Unified analytics for - } compute & storage with ML
Analytics at scale differentiated insights Performance based performance optimizations
CE)/I]I] SLTE[l'ft'ec: archltectyl’lfexv\;\’;lg 888 AWS centralized data lake
abIlIty to leverage ric = governance/data mesh
Reduced TTM services ecosystem Data governance
N\ 7 AWS Managed Service allows |:| Excellent price performance
) 0 : .
N us to focus on business goals 000 with 36% cost savings realized
Maintenance Cost IN yeéar one
aWS © 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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Journey to AWS

Cloud-native transformation

Decommission legacy stack

1. Self-managed Kubernetes Jun 2022 Oct 2022

100 Migration view
2. Legacy ETL tooling Amazon Redshift 8
60
. >
3. Legacy on-premises data TO m Mar 2021
warehouse 2
. 0
4. Relational database : !
|
Amazon EKS i i
| |
: I
|
I
2017: Challenges faced during lift-shift approach |
|
Compliance restriction led to hybrid deployment i
Data aggregation challenges for reports :
|
|
2021/2022: Rearchitect
Consolidate to ETL and reporting on Amazon Redshift
Collaboration with AWS on evolving Amazon Redshift as a product
aWS © 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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Achieved outcomes

~4k daily reports, jobs finish 70% faster

80+ TB data processed

Platform stability up by 34%

36% reduction in infra cost (~1Tm/yr.)

180% increase in cloud certification
and 14 AWS workshops delivered

Enabled data for advanced analytics
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Strategy for large-scale complex migration:

Business value realization

Enterprise Skills of the Operational
focus and future resilience
tooling

Governance and security
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XIB AWS architecture

Data producers

El

Source trade files

Data consumers

Bl reporting tools

dws

N7

N\

Aws Line of Business Account

Upstream a
u;.,.mm. psur PP

B &
SN Routable subnet /27

AWS app account

Routable subnet /27

Amazon Redshift -
Managed VPC Endpoint

> ALB —
>

AWS Direct Transit
Connect Gateway

\ 4

!-twsrunuc-wmsmw’“ DOWﬂStI’eam app

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

e e e o E e e SE e e T e e e T T

Non-foutable sJubnet /26

- - DS
.
IEKS I xB !

| control plane

' Auto Scaling group

—— o o= o o]

Amazon Redshlft

#30 node(RA3 16x
large)
80 T, 8 B records

F AWS Region

AWS Certificate
Manager

Amazon
CloudWatch

AWS Secrets
Manager

Amazon S3

(==

AWS KMS




Cloud learnings and next steps

Cost improvements
Year RI, LightSwitch, financial discipline

Programmatic Future improvements
|nteg I‘atlon Serverless
Surrogate keys Cross-region relocation
Global temp table to parallelize Amazon Redshift ML/Omni Al
Copy command with static constant Data sharing
UDF Data API

Performance and

scalability
SQA for Sales Ul
QMR for enterprise reports/Tab Extracts
WLM Auto - Tiering
Concurrency scaling — #30 credit for Ul
Autonomics
MV auto-refresh & query rewrite

Operational efficiency
Managed service/autonomics

AWS SCT & multi-part upload for migration

Cluster relocation (resiliency)

@ Amazon Redshift advisor
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LexisNexis modernizes analytics
using Amazon Redshift

Deepak Senthilkumar (he/him)

Director, Software Engineering

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



LexisNexis & RELX

130+ 65B+

Countries and 10K+ employees Documents

3 150

Petabytes of legal news data  Times the size of Wikipedia
and doubling every three years
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LexisNexis data strategy

The main goal of the data strategy is to establish a trusted global data resource that powers
data-driven decision-making for the entire organization, it is also important that we all strive to
use a consistent set of technologies.

- To promote the global sharing of data resources across divisions

- To promote high-quality data-driven decision-making across all
business units

- To develop a more cost-effective data infrastructure

 To establish a strong data culture

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

dws
~—

50 + data sources

2,000+ ETL jobs

600+ million records daily
3+ TB data processed daily
200+ data analysts daily
700+ tableau users daily
500K transactions per day
Multiple ML models

Data Sources

Internal Data

External Data
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Data Collection

C

Data Storage

Data Platform

D

Data Consumption

Near Real
Time

Batch

e | srcming | €

Incremental

Full

PUSH | PULL

oitto $ katka
_ Amazon Kinesis
Data Firehose

EMR - e talend

Raw Layer
(No Transform)

Temporary

Permanent

Structured

Cleansed layer
( Transf ormed)

De-Nomalized

Data Warehouse

Structured

Analytical

Aggregated

Consumption
Ready

5 amazon
REDSHIFT
MDM/ Authority

Structured

Transactional

amazon
ATHENA

databricks

@I]Beaver

2
iy tableau

Data governance, metadata management, data security and privacy
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Journey from EDW to GDW

The on-premises Enterprise Data Warehouse (EDW) is where we store a large volume of
data accumulated from a wide range of sources (50+). It acts as the backend for a

variety of reports and dashboards and serves ~3,700 end-users across the organization.
It was reaching end-of-life.

Additional hardware costs + existing software license costs

Existing high maintenance cost with DBAs/product support

Complexities

= Architecture: Onboarding new sources/building new features

= Not scalable due to the fixed on-premises hardware

Migrate to a best-of-breed, low-cost, high-performing cloud data warehouse solution

Evaluated multiple vendors including Amazon Redshift
Selected Amazon Redshift in Q4 2020 based on multiple POCs and detailed analysis

dws ; - : . , ,
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Amazon Redshift migration: Benefits and opportunities

e Less license
Cost | . |ess operation

. * Less maintenance
Savi ngs » ~0.2 x Cost of the on-premises cost

Simplify
architectur

source data is replicated as-is into S3 and then to Amazon Redshift
» Transformation happens in Amazon Redshift

» Moving to a simplified architecture: Extract + Load + Transform
e : : .
* Quicker onboarding of new sources using a standard framework

Systems « UK/CEMEA/PAC warehouse

* Creation of One Global Data Warehouse which comprises of
» Marketing warehouse, quality warehouse

{ Consolidate | . Enterprise data warehouse
WS

» 3x performance with easier integration within cloud ecosystem
Customer | - Fraster data refreshes (more frequent loads). 8x improvement

» <40% errors, better quality, all required data is in one place to query
« With all data in one place, helps us get to 360° view of the customer

experience

a © 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved. v LeXISNeXIS@



“If 1 had six hours to chop down
a tree, I'd spend the first four
hours sharpening the axe.”

Abraham Lincoln

Former US President

aws . N A .
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Amazon Redshift migration:
Timeline (2020-2021)

Performance Architecture and Cleanup of ETL, AWS Schema
benchmark documentation warehouse/reports Conversion Tool
Prep work > JUN > JUL > AUG > SEP > ocT > NOV > DEC > JAN > FEB >
Product Pricing New ETL Amazon Redshift Inventory
evaluation tool Ditto case-insensitive with
collation complexity
Migrate database Migrate database Migrate data
structure code (procs/SQL) integration (ETL) Bug fixes
|mp[ementation > FEB > MAR > APR > MAY > JUNE > JULY > AUG > SEPT > oCT >
Set up Migrate Migrate users Migrate Remove
environments data + training Reports and EDW access
dashboards

aWS © 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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Amazon Redshift migration: Approach

- Communication/touch-point with end users

. . . . All EDW IDs Deactivated
= User-group kick-off meetings | Countdown timers | Email/MS Teams

= Office Hours | Migration support hours | ServiceNow tickets 31 | 09 ' 33 | 49
= Contests with rewards — Bug Bounty/Give up EDW IDs

October 29, 2021

- Tools/process

= Kanban using Trello board

= DBeaver-customized open-source version with 20+ features/bug fixes _27 | 1 4 27 | 1 7
- Training
August 31, 2021
= Customized courses (4 hours/90 min) based on persona + materials

- Engineering - created sub-teams + leveraged AWS ProServe
- Status tracking - daily for team + monthly for leadership

aws . W - .
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Amazon Redshift migration: Learnings + future

- Longer runway
- More emphasis on testing/QA (quality assurance)

- Better understanding of Amazon Redshift nuances around

= Time zone/timestamp, rounding (banker’s rounding especially), serializable isolation

« All's well that ends well

= With the successful completion of the project, we have trained 275+ users, migrated 400+
users, 1400+ Bl Reports, 1500+ ETL jobs, 3000+ procedures, 4500+ views, 14500+ tables, and
230+ billion rows of data!

= |t's continued to grow now with over 650+ users

- Future: Row-level security + serverless + data share

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

New to Amazon Redshift?

v IDC study on Business value of Amazon Redshift:

https://bit.ly/3i36S1i

v Explore demos, customer stories, and the latest
features on aws.amazon.com/redshift

v Get trained: https://bit.ly/3i36YWI

v" Ask your account team for a 10-minute demo

Thinking of migration?

Already using Amazon Redshift?

v" Ask your account team for a free Amazon
Redshift optimization session

v Learn more about what's new
https://aws.amazon.com/redshift/whats-new/

AWS teams and Building your business case, creating migration plan
programs can Deciding on budget, scope, etc. Get help:
help you with https://bit.ly/3GEkPx5
Conduct a proof of concept or architect your data strategy:
https://go.aws/3AGuBuO

aws.amazon.com/redshift

aWS © 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved.
N7


https://aws.amazon.com/redshift/whats-new/
https://aws.amazon.com/redshift
https://bit.ly/3i36S1i
https://aws.amazon.com/redshift
https://bit.ly/3i36YWI
https://go.aws/3AGuBuO
https://bit.ly/3GEkPx5

Thank you!

Anand Singh Deepak Senthilkumar
LinkedIn LinkedIn
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Manan Goel

LinkedIn
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