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Challenges operating Apache Kafka

Difficult to set up 

Hard to achieve 

high availability

Difficult to scale

AWS integrations = 

development

No console, no 

visible metrics 
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What Amazon MSK does for you
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• Apache Kafka mirroring tools help in maintaining a replica of an existing 
Apache Kafka cluster

• Common uses of Apache Kafka mirroring tools

• Disaster recovery 

• Aggregation

• Cloud migration

• Data isolation 

• Geoproximity

• Apache Kafka mirroring tools  

• MirrorMaker 2.0

• MirrorMaker 1.0

Apache Kafka mirroring tools

Source environment

Apache 
Kafka

Amazon MSK



Hub-and-spoke mirror architecture
A G G R E G A T I O N

NY corporate 

data center

Producers Consumers

TX corporate 

data center

Producers Consumers

CA corporate 

data center

Producers Consumers

AWS Cloud

Amazon MSK



Active-Active mirror architecture
H I G H  A V A I L A B I L I T Y :  B I - D I R E C T I O N A L  R E P L I C A T I O N

Primary MSK cluster

AWS Cloud

MirrorMaker 2.0

Primary Region Alt Region

Alt MSK cluster

Consumer Producer Consumer Producer

MirrorMaker 2.0



Active-Active mirror architecture
G E O P R O X I M I T Y :  1 - W A Y  R E P L I C A T I O N

Corporate 

data center

Apache Kafka 

cluster

VPC
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Amazon MSK

AWS Cloud

MirrorMaker 2.0

Producers

Consumers

Consumer

Producer



Active-passive mirror architecture
D I S A S T E R  R E C O V E R Y

Primary MSK cluster

AWS Cloud

MirrorMaker 2.0

Region Standby Region

Standby MSK cluster

Consumer Producer

X
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• Multi-cluster data replication engine based on Kafka 
Connect framework

• Detects new topics and partitions in 
self-discovery mode

• Automatically synchronizes topic configuration

• Supports “active/active” cluster pairs, as well as any 
number of active clusters

• Provides new metrics including end-to-end 
replication latency across multiple clusters

• Emits the offsets required to migrate consumers 
between clusters and tooling for offset translation

• Configuration file for specifying multiple clusters and 
replication flows in one place

• Tool to mirror data between two Kafka clusters

• Data is read from topics in source and written with 
same name in destination cluster

• Uses the cluster default config to create topics in 
destination cluster

• Source and destination clusters are independent of 
each other

MirrorMaker 2.0 vs. MirrorMaker 1.0
MM2 MM1

MirrorMaker



Corporate 

data center

Apache Kafka 

cluster

VPC

Amazon MSK

AWS Cloud

MirrorMaker 2.0

AWS Direct 

Connect

MirrorSourceConnector

MirrorCheckpointConnector

MirrorHeartbeatConnector

Anatomy of MirrorMaker 2.0

AWS Client 

VPN
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MirrorMaker 2.0 can be deployed and run four ways:

• Dedicated MirrorMaker 2.0 cluster

• Connector in a distributed Connect cluster

• As a standalone Connect worker

• In legacy mode 

MirrorMaker 2.0 deployment methods



No retention migration
W I T H  C O N S U M E R  A N D  P R O D U C E R  M I G R A T I O N

Apache Kafka on EC2

AWS Cloud

MirrorMaker

Region 1 Region 2

Amazon MSK

Consumer Producer

X



Migration with minimal downtime
W I T H  C O N S U M E R  A N D  P R O D U C E R  M I G R A T I O N
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• Streaming data is able to be enriched 
and/or transformed between your source 
and destination clusters

• On Amazon Kinesis Data Analytics, Apache 
Flink applications are serverless so teams 
don’t have to manage underlying 
infrastructure

• Apache Flink on Data Analytics has the 
ability to auto-scale to achieve increased 
throughput requirements of your migration

• Support for multiple different types of 
sinks and connectors outside of 
Apache Kafka

• Supports exactly-once semantics

• External tools required for migrating 
consumer offsets properly, schema, etc.

• MirrorMaker 2.0 can be run in different 
clusters, can use Apache Kafka Connect via 
connector and run it in legacy mode (MM1)

• MirrorMaker 2.0 supports at-least-once 
semantics

• In addition to data migration, MirrorMaker 
2.0 supports migration of ACLs, topic 
configs, and offset translation

• MirrorMaker 2.0 supports bi-directional 
replication

Apache Flink vs. MirrorMaker
A P A C H E  F L I N K                                 M I R R O R M A K E R



Migration using Apache Flink
P O W E R E D  B Y  A M A Z O N  K I N E S I S  D A T A  A N A L Y T I C S

Private subnet
Region

Amazon MSK

Corporate 

data center

Apache Kafka 

cluster

Amazon Kinesis Data Analytics for 

Apache Flink

AWS Direct 

Connect 
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Operator 1…
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Fully managed Apache Flink
P O W E R E D  B Y  A M A Z O N  K I N E S I S  D A T A  A N A L Y T I C S

Quickly build and easily run sophisticated streaming applications 

Real-time processing
Millisecond latency

Fully managed Java and SQL apps
Near-zero ops overhead

Automatic elasticity
Auto and provisioned scaling

Easy to use
Build POCs in minutes using 

open-source libraries

Integrated applications
Easily integrate with 

AWS services

Pay for what you use
Fine-grained billing closely 

follows what you use
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• Two primary decisions required in terms of capacity planning

 Instance type of the broker

– Amazon MSK supports M-family and T-family of Amazon EC2 instances

– M5 brokers can have more partitions per broker than T3

– M5 can be used if running larger production-grade workloads or if you require 
a greater number of partitions

 Capacity planning for Amazon MSK

– Use the MSK sizing and pricing spreadsheet to determine the correct number 
of brokers for your MSK cluster 

– After you’ve decided on the number of brokers, test to validate assumptions

Capacity planning best practices



MSK sizing and pricing guide
https://bit.ly/2m3hlwz (downloads spreadsheet)

https://bit.ly/2m3hlwz


Sizing guidance in minutes

The calculator estimates your workload needs

Costs are normalized to $/GB ingested to make pricing 
comparisons easy

Your latency requirements will impact how much you should 
provision, adjust accordingly

We recommend that you test your workloads and scale 
accordingly

Up to 40% lower cost 

compared to 

self-managed 

Apache Kafka



Rajeev Chakrabarti

Principal Developer Advocate

Special thanks



Thank you!
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