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the microservice architectural style is an approach to 
developing a single application as a suite of small services, 
each running in its own process and communicating with 
lightweight mechanisms, often an HTTP resource API. These 
services are built around business capabilities and 
independently deployable by fully automated deployment 
machinery. There is a bare minimum of centralized 
management of these services, which may be written in 
different programming languages and use different data 
storage technologies
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https://martinfowler.com/articles/microservices.html
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Serverless	Computing
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Typical	Challenges	with	Server-based	Computing

▪What size servers for budget/performance? 
▪Scale servers up/down? 
▪What O/S? 
▪O/S settings? 
▪Patching? 
▪Control access to servers? 
▪Deploy new code to server?
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Virtual Machines Containers Serverless

Unit of Scale Machine Application Function

Abstraction Hardware Operating System Language Runtime

Packaging AMI Container File Code

Configure Machine, storage, 
networking, O/S

Run Servers, configure 
applications, scaling Run code when needed

Execution Multi-threaded, 
multi-task Multi-threaded, single task Single threaded, single 

task

Runtime Hours to months Minutes to days Microseconds to seconds

Unit of cost Per VM per hour Per VM per hour Per memory/second per 
request

Amazon EC2 Docker, Kubernetes, ECS AWS Lambda
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What	is	AWS	Lambda?
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Fully Managed

• No provisioning 
• Java, Node, 

Python, C# 
• Zero administration 
• High availability

Subsecond Metering

• Charged for every 
100ms of execute 

• No storage cost

Continuous Scaling

• Automatically 
• Scale up and down



How	it	works?
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https://aws.amazon.com/lambda/



AWS	Lambda	Pricing
▪FREE tier 

– 1M free requests per month 
– 400k GB-seconds of compute time per month 
– CPU and network allocated proportionately 

▪$0.20 per million requests thereafter
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https://aws.amazon.com/lambda/pricing/



AWS	Lambda	Usecases
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https://aws.amazon.com/lambda/



AWS	Lambda	Usecases
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https://aws.amazon.com/lambda/



AWS	Lambda	Usecases
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https://aws.amazon.com/lambda/



Key	Components	of	AWS	Lambda
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public class HelloWorld implements RequestHandler<Request, Response> {

  @Override  
  public Response handleRequest(Request req, Context context) {  
    String greeting =  
      String.format("Hello %s %s.", req.firstName, req.lastName);  
    return new Response(greeting);  
  }  
}

Data passed to function
Lambda runtime

Language



Java	+	Lambda
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Deploy	First	Java	Lambda	Function
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<dependency>
  <groupId>com.amazonaws</groupId>
  <artifactId>aws-lambda-java-core</artifactId>
  <version>1.1.0</version>
</dependency>

aws lambda create-function \
--function-name HelloWorld \
--role arn:aws:iam::598307997273:role/service-role/myLambdaRole \
--handler org.sample.serverless.aws.helloworld.HelloWorld \
--zip-file fileb:///Users/arungupta/workspaces/serverless/aws/helloworld/
helloworld/target/helloworld-1.0-SNAPSHOT.jar \
--description "Java Hello World" \
--runtime java8  \
--region us-west-1 \
--timeout 30 \
--memory-size 1024 \
--publish

aws lambda invoke \
--function-name HelloWorld \
--region us-west-1 \
--payload '{ "firstName": "John", "lastName": "Smith" }' \
helloworld.out
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Couchbase
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Java	+	Lambda	+	Couchbase
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Java	+	Couchbase	Lambda	Function
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<dependency>
  <groupId>com.amazonaws</groupId>
  <artifactId>aws-lambda-java-core</artifactId>
  <version>1.1.0</version>
</dependency>

aws lambda create-function \
--function-name HelloWorld \
--role arn:aws:iam::598307997273:role/service-role/myLambdaRole \
--handler org.sample.serverless.aws.helloworld.HelloWorld \
--zip-file fileb:///Users/arungupta/workspaces/serverless/aws/helloworld/
helloworld/target/helloworld-1.0-SNAPSHOT.jar \
--description "Java Hello World" \
--runtime java8  \
--region us-west-1 \
--timeout 30 \
--memory-size 1024 \
--publish

aws lambda invoke \
--function-name HelloWorld \
--region us-west-1 \
--payload '{ "firstName": "John", "lastName": "Smith" }' \
helloworld.out
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aws lambda create-function \
--function-name HelloCouchbaseLambda \
--role arn:aws:iam::598307997273:role/service-role/myLambdaRole \
--handler org.sample.serverless.aws.couchbase.HelloCouchbaseLambda \
--zip-file fileb:///Users/arungupta/workspaces/serverless/aws/hellocouchbase/hellocouchbase/
target/hellocouchbase-1.0-SNAPSHOT.jar \
--description "Java Hello Couchbase" \
--runtime java8 \
--region us-west-2 \
--timeout 30 \
--memory-size 1024 \
--environment Variables={COUCHBASE_HOST=ec2-35-165-249-235.us-west-2.compute.amazonaws.com} \
--publish



IoT	+	Java	+	Lambda	+	Couchbase
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AWS	API	Gateway
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AWS	API	Gateway

▪Create, publish, maintain, monitor and secure RESTful APIs 
▪Manage multiple stages and version: Iterate, test and release new 
versions, with backwards compatibiluity 
▪Operations monitoring: Integrated with CloudWatch 
▪Low cost and efficient: Only pay for the calls made to APIs and data 
transfer out

27



AWS	API	Gateway

▪Traffic management: Set throttle rules 
▪Authorization and access control: Integrated with AWS IAM and AWS 
Cognito 
▪SDK generation 

– JavaScript 
– iOS 
– Android
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API	Call	Flow
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https://aws.amazon.com/api-gateway/details/





Java	+	Lambda	+	Couchbase	+	API
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https://blog.couchbase.com/microservice-aws-api-gateway-lambda-couchbase/



Typical	development	workflow
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AWS	Serverless	Application	Model

▪Standard application model (SAM) for serverless applications 
▪Extends CloudFormation 

– New resource types 
– AWS::Serverless::Function

– AWS::Serverless::Api

– AWS::Serverless::SimpleTable

– New event source types: S3, Api, Schedule, …
– New property types: environment, event source, …
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https://github.com/arun-gupta/serverless/blob/master/aws/microservice/template.yml





AWS	S3	Basics

▪Simple: Console, REST API and AWS SDKs 
▪Durable: 99.999999999% 
▪Scalable: Gigabytes -> Exabytes 

– Store/retrieve data, any time, anywhere 
▪Access control: type of access (e.g. READ and WRITE) 
▪Authentication: verify identity of the user
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AWS	S3	Concepts
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Hosting	Static	Websites	on	S3
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Microservice	Deployment	Architecture

s3://microservice.arungupta.me

s3://www.microservice.arungupta.me
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the microservice architectural style is an approach to 
developing a single application as a suite of small services, 
each running in its own process and communicating with 
lightweight mechanisms, often an HTTP resource API. These 
services are built around business capabilities and 
independently deployable by fully automated deployment 
machinery. There is a bare minimum of centralized 
management of these services, which may be written in 
different programming languages and use different data 
storage technologies
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https://martinfowler.com/articles/microservices.html



References

▪Amazon Web Services: aws.amazon.com 
▪Couchbase: couchbase.com 
▪Slides + Code: github.com/arun-gupta/serverless
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