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Real-time applications need low latency and high throughput

Users: 1 million+

Data volume: TBs – PB

Locality: Global

Performance: Microseconds

Request rate: Millions

Access: Mobile, IoT, and devices

Scale: Up/down, in/out

Economics: Pay as you go

Developer access: Open APIsE-commerce Gaming or 
location apps

Mobile 
apps

Web 
applications





Data categories and common use cases

CRM, Finance Real-time bidding, 

shopping cart, social, 

product catalog, and 

customer preferences

Content management, 

personalization, and 

mobile

Leaderboards, 

real-time analytics, and 

caching

Fraud detection, 

social networking, and 

recommendation engine



Real-time applications need low latency 
and high concurrency

Gaming 
leaderboards

Chat apps 

Caching

Session 
store

Machine
learning

Real-time 
analytics

Media 
streaming

Message
queues

Geospatial



Memcached

Fast

Open source

No persistence

Very established

Easy to scale

In-memory 

key-value data store

Slab allocator

Supports strings, objects

Multi-threaded

ElastiCache for 

Memcached



Redis

Fast
<1 ms latency for most commands

Open source

Simple

Highly available
Replication

Atomic operations
Supports transactions

In-memory 

key-value store

Powerful 
~200 commands, Lua scripting, 

geospatial, and pub/sub

Various data structures
Strings, lists, hashes, sets, sorted sets, 

streams, bitmaps, and HyperLogLogs

Backup/restore
Enables snapshotting



Redis—#1 key-value store, most-loved database

* StackOverflow 2019 developer survey

* https://db-engines.com rankings for key-value store

https://db-engines.com/


Amazon ElastiCache
Amazon ElastiCache offers fully managed Redis and Memcached. Seamlessly 

deploy, run, and scale popular open source compatible in-memory data stores. 

Build data-intensive apps or improve the performance of your existing apps by 

retrieving data from high throughput and low latency in-memory data stores. 

Amazon ElastiCache is a popular choice for gaming, ad-tech, financial services, 

healthcare, and IoT apps.

ElastiCache for 

Memcached

ElastiCache for 

Redis



Introducing Amazon ElastiCache for Redis
Fully managed, Redis compatible, in-memory data store in the cloud

Extreme performance
In-memory data store and cache for 

sub-millisecond response times

Fully managed
AWS manages all hardware and software 

setup, configuration, monitoring

Easily scalable
Read scaling with replicas

Write and memory scaling with sharding 

Online scaling

Redis compatible
Redis 5.0.5 Support

Redis clients compatible

Reliable
Multi-AZ

Deep monitoring

Automatic failover

Secure and compliant
Amazon VPC

HIPAA, PCI, FedRAMP

Encryption at-rest and in-transit

Authentication



Amazon ElastiCache for Redis customers
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Amazon ElastiCache for Redis: What’s new - 2019

Redis 5.0.5

Memcached 1.5.16

OSS compatibility 

Scale up / down

Reader endpoints

Scalability

Auth Token Rotation

Customer Managed Master Keys

Rename Command

Security

Enhanced I/O

T3 Instance Support

Performance

Online migration from self-
hosted Redis on Amazon 
Elastic Compute Cloud 

(Amazon EC2)

Self-service Maintenance 
updates

Fully Managed



Online migration from self-hosted Redis on Amazon EC2



Self-managing Redis is challenging

Difficult 

to scale

Online scaling can be error 

prone and replication 

performance needs 

to be monitored

Expensive

Invest in people, processes, 

hardware, and software

Hard to make 

highly available

Need to implement 

fast error detection 

and remediation

Difficult 

to manage

Manage server provisioning, 

software patching, setup, 

configuration, and backups 



Online Migration to Amazon ElastiCache

AWS Virtual Private Cloud (Amazon VPC)

Primary node

Replicas

update your client applications to use 
Amazon ElastiCache.

Online Migration

Public 

Internet

Client applications
Self-managed

Redis
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Performance



Our performance journey

Amazon 

ElastiCache 

for Redis



M5 and R5 optimized instances

170 TB 

in-memory capacity

Nitro

hardware 

bare metal

Scalable
Large X Large 2X Large 4X Large 8X Large/12X

Large

16X Large/24X

Large



Our performance journey - cont.

Amazon 

ElastiCache 

for Redis



Redis has single thread architecture

• Simplicity

• No race conditions, no synchronizations

• Easy to understand and extend

• Easy to support rich functionality

• Share-nothing architecture – scale by sharding

• Improves cache coherency



Main Redis thread

Client I/O 1

Redis connection processing: Sequential 

Client 1



Main Redis thread

Client I/O 1

Redis connection processing: Sequential 

Client 1Client 2 Client I/O 2



Main Redis thread

Client I/O 1

Redis connection processing: Sequential 

Client 1Client 2Client 3 Client I/O 2Client I/O 3



Main Redis thread

Redis connection processing: Parallel 

Client 1

Dedicated thread

Client I/O 1



Main Redis thread

Redis connection processing: Parallel 

Client 1

Client 2

Dedicated thread

Client I/O 1

Dedicated thread

Client I/O 2



Main Redis thread

Redis connection processing: Parallel 

Client 1

Client 2

Client 3

Dedicated thread

Client I/O 1

Dedicated thread

Client I/O 2

Dedicated thread

Client I/O 3



Optimized M5 and R5 instances + Enhanced I/O

Scale up to 170 TB of 
in-memory capacity

AWS Nitro 
hardware

bare metal

Custom Intel Xeon 
Scalable processors up 
to 3.1 GHz and AVX-512

Dynamic network 
processing to Enhance I/O



T3 support

Ideal for entry-level, small, and medium Amazon ElastiCache workloads that 

may also experience temporary spikes in use

T3s have ability to handle burst CPU usage and can sustain traffic spikes 

of 3x requests per second vs. baseline traffic for short periods of time

Up to 36% better baseline performance and price/performance over T2 

nodes for Redis and Memcached

Online scale-up from T2 to T3 

Free tier eligible; same pricing as T2



Security



Secure by design
Amazon ElastiCache cluster default configuration

Public 

internet
4

Read replicas 

Primary node

Redis cluster 

AWS VPC



Access patterns
Allow access to the cluster through web frontends

Public 

internet
4

Read replicas 

Primary node

Redis cluster 

AWS VPC



Protect your cluster and data with TLS 
Encrypt traffic in and out of your cluster

Public 

internet
4

Read replicas 

Primary node

Redis cluster 

AWS VPC

TLS \ SSL
TLS \ SSL



Security update: What’s new
Customer managed Customer Master Keys (CMK) for encryption

Our customers had asked us for more control

and flexibility to meet their security 

requirements

Customer managed CMKs are CMKs in your 

AWS account that you create, own, and 

manage

Encryption at rest using customer managed 

CMKs in AWS Key Management Service (KMS)

Amazon ElastiCache for Redis encrypts all data 

on disk, including service backups stored in 

Amazon Simple Storage Service (Amazon S3) 

with your encryption key



Security update: What’s new

Authentication key 

rotation

Before this feature, authentication token was set once only 

during creation and can’t be changed

Improve security by allowing rotation of tokens

Two-step process to modify authentication tokens without 

interrupting clients

Add brand-new tokens to existing clusters that were 

previously set up without authentication tokens

Supported on encryption in-transit enabled clusters

Redis 5.0.5 onwards

Modifying Redis Authentication Tokens



Security update: What’s new

Prevent accidental misuse of potentially intrusive or 

expensive commands

Fully managed, online, no manual intervention, no 

downtime

Name changes persist through reboots and replacements

Redis 5.0.3 onwards

Rename Commands

Rename commands



Scalability



Amazon ElastiCache scaling

Non-cluster mode enabled Redis clusters

One master node with up to 5 read replicas 

Cluster mode enabled Redis clusters

Several master nodes containing shards of the overall 

data in the cluster

Each shard can have up to 5 read replicas 

A cluster can contain up to 250 nodes regardless of 

node type

Supports up to 170 TB with online scale in/out

4

Read replicas 

Master node

Shard

Redis cluster: cluster mode disabled 

4

Read replicas 

Master node

Shard

4

Read replicas 

Master node

Shard

Redis cluster: cluster mode enabled 



Scalability update: What’s new
Online scale up and down

up

down

Fully online, cluster continues to 

serve reads and writes

Amazon ElastiCache for Redis 5.0.5

Cluster Mode enabled, Cluster 

Mode disabled (auto failover 

enabled)



Scaling reads to reduce the load on the master node

Client 1

Client 2

Client 3

4

Read replicas 

Master node

Redis cluster 

Write

Read

Read

Scalability update: What’s new
Reader endpoint for Cluster Mode disabled 



Scalability update: What’s new

Master node

4

AZ-1

4

AZ-3

4

AZ-2

Reader endpoints

Client 1
Client 2

Divide incoming connections to the 

endpoint between all read replicas

without 

interrupting client or making 

application changes

Reader endpoint





Self-serve update: What’s new

Self-service security updates

Get notified when service updates are available via Amazon Simple Notification Service (Amazon 

SNS), AWS Personal Health Dashboard, Amazon CloudWatch events, or email.

You control when. Apply service updates at the time of your choosing.

Track the progress in real-time.

Online updates for auto failover enabled clusters



Amazon ElastiCache for Redis: What’s new - 2019

Redis 5.0.5

Memcached 1.5.16

OSS compatibility 

Scale up / down

Reader endpoints

Scalability

Auth Token Rotation

Customer Managed Master Keys

Rename Command

Security

Enhanced I/O

T3 Instance Support

Performance

Online migration from self-
hosted Redis on Amazon 
Elastic Compute Cloud 

(Amazon EC2)

Self-service Maintenance 
updates

Fully Managed
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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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Ruchita Arora: ruchitaa@amazon.com

Itay Maoz: itay@amazon.com

Nir Mashkowski: nmmashko@amazon.com
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