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Overview of AWS Lambda
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Under the Hood
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Runtime Lifecycle

• Depending on the traffic pattern (and the amount of traffic), a Lambda function can be 

triggered hundreds/thousands of times a day which can translate to new environments being 

provisioned (triggering initialization code), and existing environments getting reused.

• Init: creates or unfreezes an execution environment. For new environments, run the function’s 

initialization code (the code outside the main handler).

• Invoke: run the function handler code.

• Shutdown: this phase is triggered if the Lambda function does not receive any invocations for 

a period of time. 
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Writing AWS Lambda 
Functions with Java

7
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A Simple Java Example
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Dependencies

com.amazonaws:aws-lambda-java-core

Handler interfaces

Context object

com.amazonaws:aws-lambda-java-events

Input types for events from AWS services

com.amazonaws:aws-lambda-java-log4j2
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Example using Handler Interface

Handler: com.vanilla.example.UserTodoFunction

Input Type Output Type
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Example Implementation of Lambda Proxy  

Input Type Output Type

Get parameter from query string

Build response
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Local Development and 
Testing with AWS SAM
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What is AWS SAM

• Stands for AWS Serverless Application Model (AWS SAM)

• Components:

o Template specification

o CLI

• Extension of AWS CloudFormation

• Enables local debugging and testing
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Getting Started with AWS SAM

• Install AWS SAM CLI: https://docs.aws.amazon.com/serverless-application-
model/latest/developerguide/serverless-sam-cli-install.html

• Run sam init to create the project

• Run sam build to build the Lambda functions and generate deployable 
asset

• Run sam package to upload assets into Amazon S3

• Run sam deploy to deploy the resources

https://docs.aws.amazon.com/serverless-application-model/latest/developerguide/serverless-sam-cli-install.html
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Example SAM Template

Serverless specific resources to simplify deployment

Access to the full suite of resources, intrinsic functions, and 

other template features that are available in AWS 

CloudFormation

Serverless focused integrations can be defined in a 

simplified manner

Macro hosted by AWS CloudFormation to transform SAM 

template to a compliant CloudFormation template
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Equivalent AWS CloudFormation Template
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Local Development and Testing (AWS Lambda Function) 

Generate Amazon API Gateway event JSON using the following command: 
sam local generate-event apigateway aws-proxy > local-

event.json

AWS SAM Local supports a variety of different event types, run the following 
to see the full list: sam local generate-event –h

Run the following command to invoke your AWS Lambda function locally: 
sam local invoke <FUNCTION_LOGICAL_ID> -e <EVENT_JSON_FILE> 

-t <TEMPLATE_FILE>
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Example of Local AWS Lambda Invocation

Command to invoke 

function locally with the 

given event payload

Function response payload
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Local Development and Testing (Local API Gateway)

To test the API and the associated Lambda functioned defined in the example template file, run the following 

command:

sam local start-api –template-file <TEMPLATE_FILE_PATH>

The API is accessible via the browser/curl using the URL (using default port): http://localhost:3000

Requires Docker to be installed locally
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Debug using IDE 

• Install AWS Toolkit plugin

• Double check that SAM is configured 
properly in the AWS Toolkit plugin

• Right click on function handler Java 
code and initiate the Debug process

• Provide the following:

• Template location

• Event payload location
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Example Debugging Session w/ IntelliJ
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Deployment
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Packaging

Supports either Zip or Jar format

Gradle – using Zip build type

Maven – using Maven Shade plugin

Supports deployment as a container image

Optional AWS base image for Lambda

Run and test image locally

Bring your own base image
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Example Dockerfile



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

Example Local Image Testing 

Run locally using:

docker run -p 9000:8080 -e AWS_REGION=<REGION> -e 

AWS_ACCESS_KEY_ID=<ACCESS_KEY> AWS_SECRET_ACCESS_KEY=<SECRET_KEY> -e 

ddb_table_name=serverless-todo user-todo-function

Invoke locally using:

curl -XPOST "http://localhost:9000/2015-03-31/functions/function/invocations" 

-d '@local-event.json'
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Other Deployment Options

• Directly using the AWS Lambda console

• AWS CLI

• AWS CodeDeploy

• Infrastructure as Code

o AWS Cloud Development Kit (AWS CDK)

o AWS CloudFormation

o Terraform

o Pulumi
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Monitoring & Observability
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Key concepts

Metrics – out of the box metrics such as number of invocations, duration, 
error count and success rate, throttles, etc.

Logs – automatically sent to a central location (Amazon CloudWatch) by 
default. 

Tracing – following a single request end-to-end throughout a system 
composed of multiple microservices / AWS services.



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

Using Amazon CloudWatch Logs Insights

• Search and aggregate data 
across thousands of individual 
log files

• Search and analyze log data 
using Amazon CloudWatch Logs 
Insights query syntax

• Functions that use structured 
logging can take advantage of 
the query syntax to create 
targeted queries

29
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Tracing Request using AWS X-Ray

30

Additional permission
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AWS Lambda Power tools for Java

• A suite of utilities for AWS Lambda Functions that makes the following easier:

o Tracing with AWS X-Ray

o Structured Logging

o Creating custom metrics asynchronously (using CloudWatch Embedded Metric Format)

• Installation (via either Maven or Gradle) using the following dependencies:

o powertools-tracing

o powertools-logging

o powertools-metrics

• See https://awslabs.github.io/aws-lambda-powertools-java/ for more information

https://awslabs.github.io/aws-lambda-powertools-java/
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Async Custom Metrics using AWS Lambda Power tools for Java

• Easily generate custom metrics from AWS Lambda 
functions without requiring custom batching code, 
making blocking network requests or relying on 
third-party software.

• Using the Embedded Metric Format, you will be 
able to visualize and alarm on custom metrics, but 
also retain the original, detailed and high-
cardinality context which is queryable using 
Amazon CloudWatch Logs Insights.
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Best Practices
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Balancing Act (Right Sizing)

• Finding the right balance between 
cost and execution time

• Increasing AWS Lambda function 
memory configuration also scales the 
allocated CPU

• AWS Lambda Power Tuning can help 
optimize your AWS Lambda 
functions for cost and/or 
performance in a data-driven way

https://github.com/alexcasalboni/aws-lambda-power-tuning
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Example Output from AWS Lambda Power Tuning
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Improving Cold Start

Objects that are expected to be reused 

across multiple invocations should move 

its respective initialization code to either 

the static initializer or constructor.

When using the AWS SDK, pre-configure 

specific items during client initialization. 

For example: region, the credentials 

provider, and endpoint.
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Improving Cold Start Using Tiered Compilation

• From version 8, the JDK introduced 2 types of JIT 
compiler:

• C1 – client side, enable short feedback loops

• C2 – server side, achieve higher performance after 
profiling

• Use language-specific environment variables to 
set Tiered Compilation level to 1. Example:

• JAVA_TOOL_OPTIONS=-XX:+TieredCompilation 

-XX:TieredStopAtLevel=1

https://docs.aws.amazon.com/lambda/latest/dg/runtimes-modify.html
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More Optimizations

• Avoid using reflections as much as possible

• Use lightweight dependencies

• Use compile-time dependency injection frameworks

• Right sizing your functions

• Explore microframeworks like Micronaut or Quarkus

• Explore using Native Image technology like GraalVM

• Use provisioned concurrency to warm-up ahead of time 

• Remove unnecessary jar dependencies
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Customer: Traveloka
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Summary

• AWS provides tooling to enable local Lambda function development, testing, and 
debugging.

• There’s a variety of packaging and deployment options that are available and they can be 
integrated with your existing CI/CD pipeline to automate the end to end process.

• Tracing can be used to help pinpoint problem areas (e.g. higher latencies). Especially 
critical for deep/complicated multi-service requests.

• Modern microframeworks and technologies like Micronaut, Quarkus, and GraalVM makes 
working with Java in the serverless world easier and faster.



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

Example codes / Demos

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

• Serverless using frameworks like Micronaut, Quarkus, and Spring Boot: 
https://github.com/aws-samples/serverless-java-frameworks-samples

• Java on AWS Lambda workshop: https://catalog.workshops.aws/java-on-
aws-lambda/en-US

https://github.com/aws-samples/serverless-graalvm-demo
https://github.com/aws-samples/serverless-java-frameworks-samples
https://catalog.workshops.aws/java-on-aws-lambda/en-US
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Visit the Modern Applications resource hub

Dive deeper with these resources to help you develop an effective plan 
for your modernization journey.

• Build modern applications on AWS

• Business value of cloud modernization

• An introduction to event-driven architectures

• Accelerate full-stack web and mobile app development

• Determining the total cost of ownership: Comparing serverless and 
server-based technologies

• Building event-driven architectures with AWS

• Continuous learning, continuous modernization

https://tinyurl.com/modern-apps-aws

Visit resource hub

https://tinyurl.com/modern-apps-aws
https://tinyurl.com/modern-apps-aws
https://tinyurl.com/modern-apps-aws
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AWS Training and Certification
Get started with Free Digital Training for you and your team today

Access 500+ free digital courses with

AWS Skill Builder

Earn an industry-recognized credential:
AWS Certified Developer – Associate

AWS Certified DevOps – Professional

Create a self-paced learning roadmap
AWS ramp-up guide - Developer

AWS ramp-up guide - DevOps 

Achieve key milestones and plan your 

next steps with the AWS Modern 

Application skills training

https://explore.skillbuilder.aws/learn/external-ecommerce;view=none?ctldoc-catalog-0=l-_en_id_ko_ja_vi_th?trk=2af83db2-20b6-4001-b049-0f120a3636d6
https://aws.amazon.com/certification/certified-developer-associate/?trk=2af83db2-20b6-4001-b049-0f120a3636d6
https://aws.amazon.com/certification/certified-devops-engineer-professional/?trk=2af83db2-20b6-4001-b049-0f120a3636d6
https://training.resources.awscloud.com/modern-apps-traincert/ramp-up-guide-developer-5?trk=2af83db2-20b6-4001-b049-0f120a3636d6&sc_channel=el
https://training.resources.awscloud.com/modern-apps-traincert/ramp-up-guide-devops-5?trk=2af83db2-20b6-4001-b049-0f120a3636d6&sc_channel=el
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Thank you for attending AWS Innovate 
Modern Applications Edition

We hope you found it interesting! A kind reminder to complete the survey.

Let us know what you thought of today’s event and how we can improve the event 

experience for you in the future.

aws-apj-marketing@amazon.com

twitter.com/AWSCloud

facebook.com/AmazonWebServices

youtube.com/user/AmazonWebServices

slideshare.net/AmazonWebServices

twitch.tv/aws
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Thank you!
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