dWS

Purpose-built databases
for modern applications

Lead Solutions Architect for Emerging Tech.
15-Sep-2020



Agenda

—

LD

What's a modern
application

© 2020, Amazon Web Services, Inc. or its Affiliates. All rights reserved.

5,

Why consider
purpose-built
databases

il

AWS Databases: The right
tool for the right job

aws



Unprecedented Data Growth Drives Innovation

Explosion of data
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Data grows 10x every 5
years driven by network-
connected smart devices
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Micro-services changes data and

analytics requirements

Micro-services architecture
decreases need for one-size-fits-
all databases and increases need

for real-time monitoring and
analytics

Rapid rate of change
driven by DevOps

Ops

Transition from IT to
DevOps increases rate
of change
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What’s a modern application?
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Characteristics of a Modern Digital Business

Customer 8
Obsessed ﬁ

CapitalOne Organized

New features in weeks
Enabling Developers Globally

é
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Invest, Test, Learn, & Fail Quickly
Retrained 2500 employees to agile

e

Modern Digital
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Test & Learn
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1000x more market events
Querying from mins to secs

M

Home Delivery in 4 months
Scalable to 1M orders / hour




Technology decisions drive your business strategy

Modular As managed as Automated Everyone's Purpose
services possible & standardized responsibility built

T T T T T

Architectural Operational Software Management & Data
patterns model delivery Governance management

© 2020, Amazon Web Services, Inc. or its Affiliates. All rights reserved. aws
p N



Modernization changes how you work

Builders Operators
Start from scratch Deploy, debug, & monitor
Goal is innovation Goal is low risk & hlgh
reliability/availability
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App architectures & patterns have evolved over the
years...
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Traditional three-tier application architecture

Web servers

Presentation layers

Application
servers

Business logic

Database servers
Data layer



Modern application requirements
Requires more performance, scale, and availability
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E-Commerce Media Social Online Shared
streaming media gaming economy
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Users

Data volume
Locality
Performance
Request rate
Access

Scale

Economics
Developer access

Development

1M+
Terabytes—petabytes
Global

Microsecond latency
Millions per second
Mobile, 10T, devices
Virtually unlimited
Pay-as-you-go
Instance API access

Apps and storage are

decoupled
aws
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A modern three-tier application architecture

APIs
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Decoupling data into each service improves resilience
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A simple MSA architecture

Port 80/443

(a) Client
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(d) Microservices

Note: https://aws.amazon.com/getting-started/hands-on/break-monolith-app-microservices-ecs-docker-ec2/module-three/
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Instead of a monolithic application,
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build microservices with purpose-built tools
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Internet-scale e-commerce
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Elasticity & Scalability matter

« Amazon S3: 63 PB added

- d « EC2:372,000 at start. Scaled to 426,000
prlme ay * Amazon DynamoDB: 7.11 trillion calls
! * Amazon Aurora: 148 billion transactions

« Amazon S3: 185 petabytes transferred

Amazon Prime Day 2019 -
Powered by AWS

Note: https://aws.amazon.com/blogs/aws/amazon-prime-day-2019-powered-by-aws/

© 2020, Amazon Web Services, Inc. or its Affiliates. All rights reserved. aWS



Why consider purpose-built databases?
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Scale Performance Availability
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Airbnb uses AWS databases for their internet-
scale cloud-based applications

User search history: Amazon DynamoDB
» Massive data volume
* Need quick lookups for personalized search

S Session state: Amazon ElastiCache
.
O | rbnb * In-memory store for submillisecond site rendering

Relational data: Amazon RDS (MySQL)
» Referential integrity
« Primary transactional database

© 2020, Amazon Web Services, Inc. or its Affiliates. All rights reserved. aws
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duolingo
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Duolingo uses AWS databases to serve up over
31 billion items for 80 language courses with
high performance and scalability

Primary database: Amazon DynamoDB

» 24,000 reads and 3,000 writes per second
 Personalize lessons for users taking 6bn exercises per month

In-memory caching: Amazon ElastiCache
 Instance access to common words and phrases

Transactional data: Amazon Aurora
* Maintain user data
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S Expedia

Expedia uses AWS databases for
global inventory and pricing analytics that
require consistent performance at scale

Real-time stream processing: Amazon ElastiCache
 Multi-stream union and self-join
* 24-hour look-back window

Transactional data: Amazon Aurora
» Operational queries

Data warehousing: Amazon Redshift
 Analytical queries
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Capital One migrated its monolithic mainframe
to highly available AWS databases for their
microservices-based applications

Transactional data: Amazon RDS
» State management

Analytics: Amazon Redshift
* Web logs

Consistent low latency: Amazon DynamoDB
» User data and mobile app
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FINRA uses different databases based =
on the purpose

Market data search: Amazon DynamoDB

» Massive data volume
» Need quick lookups for searches

Session state: Amazon ElastiCache
* In-memory store for sub-millisecond site rendering

Data collection: Amazon DocumentDB
Fraud detection: Amazon Neptune

Relational data: Amazon RDS, Amazon

Aurora
» Referential integrity

* Primary transactional database
adws
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AWS purpose-built databases: the right
tool for the right job
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Our portfolio
Broad and deep portfolio, purpose-built for builders

Business Intelligence & Machine Learning
EE QuickSight @ SageMaker

Analytics Databases Blockchain

— % Aurora @ DynamoDB @ DocumentDB
Redshift G@ EMR Athena MySQL, PostgreSQL Key value Document
N

) : ) o=, Managed
Data warehousing Hadoop + Interactive analytics Blockchain
Spark R i g ~
RDS [[==)j ElastiCache ~oom QLDB
Sga MySQL, PostgreSQL, 8 Redis, Memcached = Ledger Database
N MariaDB, Oracle, SQL Server o=lo A
Dr‘”"' Elasticsearch Service ; Kinesis Data & Blockchain
N Operational Analytics r Analytics Real time E gz Neptune Timestream [Ojo] Templates
Daraa RDS on VMware @ Graph Time Series
Data Lake
% v
q ~~~) Lake Formation Glue
@» S3/Glacier @ Data Lakes Y ETL & Data Catalog
Data Movement
Database Migration Service | Snowball | Snowmobile | Kinesis Data Firehose | Kinesis Data Streams
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Purpose-built databases
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Relational Key-value Document In-memory Graph Time-series Ledger Wide Column
Referential High Store documents | Query by key Quickly and Collect, store, Complete, Scalable, highly
integrity, ACID ~ throughput, and quickly with easily create and | and process | immutable, and available, and
transactions, Low latency access querying microsecond navigate data verifiable history | managed Apache
schema- reads and writes, = on any attribute latency relationships sequenced of all changes to Cassandra-
on-write endless scale between data by time application data ' compatible service
+ K_7
N 3 (3]
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Aurora  RDS DynamoDB DocumentDB ElastiCache Neptune Timestream QLDB Keyspaces
Managed Cassandra
Lift and shift, Real-time Content Leaderboards, | Fraud detection, loT Systems Build low-latency
ERP, CRM, bidding, management, real-time social applications, of record, applications,
finance shopping cart, | personalization, analytics, networking, event tracking = supply chain, leverage open
social, product mobile caching recommendation health care, source, migrate
catalog, engine registrations, | Cassandra to the
customer financial cloud
preferences
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Amazon Aurora
MySQL and PostgreSQL-compatible relational database built for the cloud

)

Performance

& scalability
5x throughput of standard
MySQL and 3x of standard

PostgreSQL; scale-out up
to15 read replicas

O

Availability
& durability

Fault-tolerant, self-healing
storage; six copies of
data across three AZs;
continuous backup to S3

© 2020, Amazon Web Services, Inc. or its Affiliates. All rights reserved.

Highly
secure

Network isolation,
encryption at
rest/transit

===

Fully
managed
Managed by RDS: no
server provisioning,

software patching, setup,
configuration, or backups

adws
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Amazon DynamoDB

Fast and flexible key value database service for any scale
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Performance
at scale

Consistent, single-digit
millisecond response times

at any scale; build

applications with virtually
unlimited throughput

FER

Serverless architecture

No hardware provisioning,
software patching, or
upgrades; scales up or down
automatically; continuously
backs up your data

© 2020, Amazon Web Services, Inc. or its Affiliates. All rights reserved.
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Enterprise
security

Encrypts all data by
default and fully integrates
with AWS Identity and
Access Management for
robust security

&7

Global replication

Build global applications
with fast access to local
data by easily replicating
tables across multiple
AWS Regions
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Amazon DocumentDB
Fast, scalable, highly available MongoDB-compatible database service

q m ™
] = M M
2 ‘EJ 00

Millions of requests per second, Same code, drivers, and tools Simple and
millisecond latency you use with MongoDB fully managed
2 ($) g
1
N~ \ [’
Secure and 2x throughput of Deeply integrated
compliant managed MongoDB services with AWS services

© 2020, Amazon Web Services, Inc. or its Affiliates. All rights reserved. aws
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Amazon ElastiCache @
Managed, Redis or Memcached-compatible in-memory data store

<> o... .0
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Unlimited scale Consistent high performance Fully managed
Read scaling with In-memory data store AWS manages all hardware
replicas. Write and memory and cache for sub-millisecond and software setup,
scaling with sharding. response times configuration, monitoring

Non disruptive scaling

© 2020, Amazon Web Services, Inc. or its Affiliates. All rights reserved. aws
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Amazon Neptune

OPEN

Supports Apache
TinkerPop & W3C
RDF graph models

FAST RELIABLE EASY

O

6 replicas of your data
across 3 AZs with full
backup and restore

D]

Query billions of
relationships with
millisecond latency

Build powerful
queries easily with
Gremlin and SPARQL
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Amazon Timestream
Fast, scalable, fully managed time series database

1,000x faster and 1/10th Trillions of
the cost of relational daily events Time-series
databases analytics

Serverless

St

Collect data at the rate of Built-in functions for

millions of inserts per interpolation, smoothing,
second (10M/second) and approximation

Adaptive query processing
engine maintains steady,
predictable performance

© 2020, Amazon Web Services, Inc. or its Affiliates. All rights reserved.

Automated setup,
configuration, server
provisioning, software
patching
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Amazon Quantum Ledger Database

Fully managed ledger database
Track and verify history of all changes made to your application’s data

Immutable and Cryptographically Highly scalable Easy to use
transparent verifiable
Append-only, immutable All changes are Executes 2 — 3X as many Flexible document model,
journal tracks history of cryptographically transactions than ledgers in query with familiar SQL-
all changes which cannot chained and verifiable common blockchain like interface
be deleted or modified. frameworks

Get full visibility into
entire data lineage

© 2020, Amazon Web Services, Inc. or its Affiliates. All rights reserved. aws
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Amazon Keyspaces (for Apache Cassandra)

Single-digit

Highly available and
secure

Apache Cassandra- No servers to millisecond
compatible manage performance at scale
cassandra
Use the same Cassandra No need to provision, Scale tables up and down
drivers and tools configure, and operate automatically
large Cassandra . o
clusters Virtually unlimited throughput

and storage

© 2020, Amazon Web Services, Inc. or its Affiliates. All rights reserved.

99.99% availability SLA
within an AWS Region

Data encrypted at rest;
integrated with IAM
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A migration is difficult?
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Migration Tools

DMS easily and securely migrates and/or replicate your databases and
data warehouses to AWS

SCT converts your commercial database and data warehouse schemas
to open-source engines or AWS-native services, such as Amazon Aurora

and Redshift

aws



Flexible, powerful migration tooling
Most sources and targets, higher conversion automation

Database Migration Service (DMS) Schema Conversion Tool (SCT)

Move to same engine on
AWS (homogeneous);
oo m ey m II Discover, Assess and Convert
AWS DMS
+
-
- _ _—
Convert to change DB *
engine using SCT — ———————~ e ¢
W e

(heterogeneous)
Source DB AWS SCT Target DB
AWS SCT and then Amazon Aurora

AWS DMS
For heterogeneous migrations (e.g., Oracle to Aurora PostgreSQL or Aurora

MySQL, and Cassandra to Amazon DynamoDB)

s
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SAMSUNG

Samsung Migrates 1.1 Billion Users across
Three Continents from Oracle to Amazon
Aurora with AWS Database Migration
Service

2020

The cloud, as it turns out, is big enough for everyone. It's even big enough for Samsung Electronics, the world's second-largest IT company by revenue. As users of Samsung Account—the
company's certification and authorization service—ballooned to over 1.1 billion, the electronics giant decided it was time to move its massive database away from its monolithic legacy
Oracle internet data center (IDC) solution, which was expensive and made it difficult to scale to accommodate growing traffic. Looking to the cloud, Samsung Electronics found Amazon
Web Services (AWS) a perfect fit for this shift. In less than 18 months, Samsung Electronics migrated its global Samsung Account data to Amazon Aurora, a MySQL- and PostgreSQL-
compatible relational database built for the cloud. This migration from Oracle resulted in a profound cost reduction as Samsung was able to free itself from the restrictive licensing costs
of the on-premises legacy database. With the migration to cloud-native Aurora, Samsung is able to focus on innovating and positioning itself for the company's expected growth.

The scalability of Amazon Aurora is the
best benefit—especially if we focus on
the cost.”

Salva Jung
Principal Architect and Engineering Manager




Purpose-built databases
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Aurora
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Timestream

The most complebe Family of purpose-built databnses
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Architect services
ground-up for the
cloud and for the
explosion of data

Our approach

Offer a portfolio
of purpose-built
services, optimized
for your workloads
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Help you innovate
faster through
managed services

@fé}

Provide services that
help you migrate existing
apps and databases
to the cloud
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Get started

Purpose-built Databases
aws.amazon.com/products/databases/

Database Migration Service
aws.amazon.com/dms/resources/

Database Freedom
aws.amazon.com/solutions/databasemigrations/database-freedom/

AWS Database Migration Partners
aws.amazon.com/dms/partners/

Migration Resources Library
aws.amazon.com/solutions/database-migrations/resources/
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