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Java release 
cadence
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Evolution of serverless

AWS Lambda

Continuous scaling

Fault tolerance built in

Pay for value

Zero maintenance

SERVERLESS

Containers

VMs

Bare metal
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Understanding AWS Lambda 
execution environment
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Challenges with Java on serverless
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Java optimizations
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Java optimizations

• Tiered Compilation

JAVA_TOOL_OPTIONS to “-XX:+TieredCompilation -XX:TieredStopAtLevel=1”

• AWS CRT HTTP client

• AWS Graviton
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GraalVM Native Image
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GraalVM Native Image

JVM

• Compiled just in time (JIT)

• Deployment with managed runtime

• Dynamic language features (runtime 
proxies, reflection)

• Slower startup

Native Image

• Compiled ahead of time (AOT)

• Deployment with custom runtime

• Closed-world model, no dynamic 
features

• Faster startup
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Micro JVM frameworks
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Micro JVM frameworks

• Quarkus and Micronaut support GraalVM inherently 

• Easy to adopt Native Image

• OS, CPU architecture compiler plugins and packaging

• Micronaut AWS CDK support
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Architecture

Amazon API Gateway

Get all products

Get product

Put product

Delete product

Amazon CloudWatch Logs AWS X-Ray AWS CDK

Amazon DynamoDB
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Benchmarking results

Runtime/percentile
Cold start (ms) Warm start (ms)

p99 p99

Java

Managed
(tiered compilation)

8,387 20

GraalVM 577 19

Micronaut

Managed 9,685 40

GraalVM
700 15



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

AWS Lambda SnapStart

Up to 10x faster startup 
performance

NEW
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SnapStart overview

Init

publish-version

Encrypted snapshot

stored

Tiered low-

latency cache

State: Pending
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SnapStart overview

Init

publish-version

Encrypted snapshot

stored

Tiered low-

latency cache

State: Pending

InvokeResume

State: Active
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AWS Cloud Development 
Kit (AWS CDK)
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AWS CDK

Familiar

Your language

Just classes and methods

Tool support

Compatible with testing 

frameworks you’re already using

Abstraction

Sane defaults

Reusable classes

Java
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How CDK works

AWS CDK CLI AWS CloudFormationStacks & constructs
Source code

Templates & assets Cloud resources

Run Synthesize Deploy Provision
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AWS CDK with Java

• Java language for writing infrastructure

• Reusability 

• Statically typed – with IDE and Java doc support

• Testable Java code for infrastructure
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Resources

• https://github.com/aws-samples/serverless-graalvm-demo

• https://github.com/aws-samples/serverless-java-frameworks-samples

• https://go.aws/3XVS4lI

• https://s12d.com/snapstart-blog

https://github.com/aws-samples/serverless-graalvm-demo
https://github.com/aws-samples/serverless-java-frameworks-samples
https://go.aws/3XVS4lI
https://s12d.com/snapstart-blog
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Continue your AWS serverless learning

Learn at your

own pace

Increase your

knowledge

Earn AWS

Serverless badge

Expand your serverless

skills with our learning plan

on AWS Skill Builder

Use our Ramp-Up Guides

to build your serverless

knowledge

Demonstrate your

knowledge by achieving

digital badges

https://s12d.com/serverless-learning

https://s12d.com/serverless-learning
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Thank you!

Please complete the session 
survey in the mobile app

Mark Sailes (he/him/his)

msailes@amazon.com

@marksailes3

Dhiraj Mahapatro (he/him/his)

mahadhir@amazon.com 

@dhirajmahapatro

dmahapatro


