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Homepage breakdown
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Distributed, sharded, replicated key-value store

Based on Memcached

Tunable in-Region and global replication

Resilient to failures

Topology aware

Linearly scalable

Seamless deployments
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          4 regions

         ~194 clusters

        ~22,000 servers

      ~30,000,000 replication

     ~400,000,000 ops/sec

  ~2,000,000,000,000 items

~14,300,000,000,000,000 bytes
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Why Global Replication ?
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Why Global Replication ?Why Global Replication

Region Failover

Empty Cache Database
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Why Global ReplicationWhy Global Replication ?

Compute Intensive

Region Failover

Empty Cache
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Replication Design Goals

Latency ExtensibilityTunables
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Replication Design Requirements

    High availability Best Effort Consistency
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Design Non Requirements

Global locking Partial-commit 

rollbacks

Transactional 

updates
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1. Send mutation

2. Send metadata

3. Poll messages

4. Read data

5. Cross Region
Call

6. Write data

7. Read Data
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Different consumer groups reading from 

the

Kafka cluster

Apply transformations of the incoming 

mutations

Perform local read

SQS

Readers

Read Data

Read 
Data

Read Data

Retry failed 
mutations



© 2023, Amazon Web Services, Inc. or its affiliates. All rights reserved.

1. Send mutation

2. Send metadata

3. Poll messages
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Cross-Region 
traffic

Native Call

REST Server
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Extensibility

Generic Replication Service

Write Ahead Log

Delay Queues 



© 2023, Amazon Web Services, Inc. or its affiliates. All rights reserved.

Extensibility

Kafka Configurations

unclean.leader.election.enabled

default.replication.factor

min.insync.replicas

acks

Caching Write Ahead Log

High 

Availability

true false

1

3

1 2

2

all

High 

Durability
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Design Advantages

Independent 

scalability
Predictable 

end-to-end 

latency

Cost efficient Back pressureTunables
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Design Pitfalls

Scaling policies Message duplication Cascading  failures
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Observability & Alerts

Events Processed Events Failed
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0.00013%

Max : ~40 Million Replication Events
Avg:  ~31 Million Replication Events

Max : ~40 Failure
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Events Retried with SQS
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Alerts & Observability

 ~ 0% Failure

Max : ~40 Failure
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Observability & Alerts

Events Retried with SQS
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 CRR Event

Failure

Number of failures > 1000 per minute

5 minutes in a 10 min window
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Observability – Latencies

Set Latency 

Avg: ~2.10 seconds

Max: ~2.14 seconds
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Observability – Autoscaling
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Observability – Autoscaling

Queue Size > 700CPU > 70% Network 
> 200000000 bytes
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Observability – Resource Utilization
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Observability & Alerts – Double Replication

Nfkafka

Client

Spring 

Kafka 
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duplicate events
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Efficiency Improvements

Batch compression Removing NLBs
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1. Send mutation

2. Send metadata

3. Poll messages

4. Read data

5. Cross Region
Call

6. Write data

7. Read Data
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Batch compression – Across all the use cases
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Savings of ~35% in Network Bandwidth



© 2023, Amazon Web Services, Inc. or its affiliates. All rights reserved.

S
iz

e
 i
n

 K
B

Batch compression – Per use case distribution
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1. Send mutation

2. Send metadata

3. Poll messages

4. Read data
6. Write data

7. Read Data

NLB

Network Load Balancer

5. Cross Region
Call
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1. Send mutation

2. Send metadata

3. Poll messages

4. Read data

5. Cross-Region
Call

6. Write data

7. Read Data

Client Side Load Balancing
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NLB 

Processed

  Bytes

Migrated from NLBs

Savings of ~50% in network transfer costs
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End to End 

latencies 

in seconds

P95 under 2 seconds

RPS

On 

Writer Side

Did it work?

Even distribution of load
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Life of an EVCache Engineer

Latency Page

Instances going out of discovery
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Latency Page
• Kafka

• Consumer lag

• # of partitions per topic

• Join rate

• Reader

• Bottlenecked by thread pool

• Control message polling

• Writer

• Slow backend
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1. Send mutation

2. Send metadata

3. Poll messages

4. Read data

5. Cross Region
Call

6. Write data

7. Read Data
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SET latency

in Seconds

Having impact on end 

to end latency
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Join latency in 

milliseconds

Spike in join latency
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Surge in

 instances
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TCP Errors

Reader

TCP Errors

Writer
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Instances going out of discovery

~50% of instances going 

out of discovery
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(OOM)

Heap Dump
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700K items in some of the queues, 

and items are ~KBs in size, so that 

means ~GBs of memory taken per 

queue
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Apply backpressure
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Shadow Testing

• Route X % of traffic via staging 

cluster

• Build confidence, faster 

development cycle
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Future

IPv6 Container 

Migration

Generic Service
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Thank you!
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Please complete the session 
survey in the mobile app

Prudhviraj Karumanchi

https://www.linkedin.com/in/prudhviraj9/

Sriram Rangarajan

https://www.linkedin.com/in/sriram-rangarajan-35169715/

Previous Re:Invent Talk - AWS re:Invent 2021 - How Netflix operates mission-critical data stores on AWS

https://www.youtube.com/watch?v=MtGYgilaPgo 

https://www.youtube.com/watch?v=MtGYgilaPgo
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