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Problem statement

How does a Java developer
approach Kubernetes?
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Java Spring Boot application

@ Getting Started: Serving Web X +

< C' @ localhost:8080/greeting?name=eli

Greetings!

Hello, eli!
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Containers and
Amazon ECR
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“A container is a standard unit of
software that packages up code and
all its dependencies so the application
runs quickly and reliably from one
computing environment to another.”

Docker
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Container evolution

Hardware

Operating System

https://kubernetes.io/docs/concepts/overview/what-is-kubernetes/
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Container evolution
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Container evolution
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Kubernetes and cdk8s

Cloud Development Kit for
Kubernetes
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What is Kubernetes?

Kubernetes is a container orchestration system
that started as an open-source project from
Google

Heart of the cloud native movement

Designed to run everywhere from on-premises
to the cloud

Automatic scaling and self-healing

Innovative declarative resource model
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Architecture

Kubernetes Control Plane

kube-controller cloud-controller
manager manager

A

kube-proxy

Kubernetes Nodes

https://kubernetes.io/docs/concepts/overview/components/
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Pod

00

A pod is the basic unit of Kubernetes -

it generally represents a container apiVersion: vl
kind: Pod
metadata:

. . name: nginx

Most resources have 4 fields: labels :

« apiVersion key: value
spec:

- kind containers:

- hame: nginx
image: nginx:1.14.2
. ports:
SPec - contatinerPort: 80
protocol: TCP

« metadata

Don't create these yourself
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Deployment

A deployment represents a single

app/service - this is the most common
resource you'll use

Completely isolated from other
deployments by default

Notice the spec.template field is the
same as the pod
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apiVersion: apps/vl
kind: Deployment
metadata:
name: nginx-deployment
labels:
app: nginx
spec:
replicas: 3
selector:
matchLabels:
app: nginx
template:
metadata:

labels:
app: nginx

spec:

containers:

- name: nginx
image: nginx:1.14.2
ports:

- containerPort: 80
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Service

A service is how we make deployments
accessible inside and outside our

cluster

Three different types:
« ClusterlP

« NodePort

- LoadBalancer
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apiVersion: vl
kind: Service
metadata:
name: nginx-service
spec:
type: LoadBalancer
selector:
app: nginx
ports:
- port: 30
targetPort: 80
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Ingress

cluster

/’m

Ingress-managed : .
P QBlEIGESN —routing rule— IR (e

load balancer

\m

https://kubernetes.io/docs/concepts/services-networking/ingress/
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AWS Cloud Development Kit (AWS CDK)

An open-source multi-language software development framework
for modeling AWS Cloud infrastructure as reusable components
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C\O/)

Abstraction
Sane defaults
;' Reusable classes

Familiar Tool Support ,
</> Your language ' @ ' AutoComplete (
Just code Inline documentation

|

|_(/

\¢

| TS%

aws

N1 © 2021, Amazon Web Services, Inc. or its affiliates. All rights reserved.



L]
. "Resources”: {
"VpcB37BEB3E": {
n a n u s e o
. "Propertie: {

export class SimpleVpc extends cdk.Stack {
constructor(scope: cdk.Construct, id: string) {

super{scope, id);

new ec2.Vpc{this, 'Vpc')
}
}

aws
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"CidrBlock": "10.8.8.8/16",
"EnableDnsHostnames": true,
"EnableDnsSupport”: true,
"InstanceTenancy": "default",
"Tags": [
{
“Key": “"Name",
"Value": "SimpleVpc/Vpc"
}
1
+
“Metadata®: {
"aws:cdk:path": "SimpleVpc/Vpc/Resource"
}
}
"VpcPublicSubnet1Subnet5C2037C4": {
"Type": "AWS::EC2::Subnet",

“Ref': "WpcB3ITEEB3B"

"AvailabilityZone": "us-east-la",
"MapPublicIpOnLaunch": true,
“Tags": [
{
"Key": "aws—cdk:subnet-name",
"Walue": "Public"

cdk synth ¥

"Key": "aws—cdk:subnet-type",

"Value": "Public”
1
1
"Key": "Name",
“Value": "SimpleVpc/Vpc/PublicSubnetl"”
}
1
},
“Metadata": {
"aws:cdk:path™: "SimpleVpc/Vpc/PublicSubnetl/Subnet"
}
}
"VpcPublicSubnet1RouteTable6CISE3BE": {
Type": "AWS::EC2::RouteTable",
"Properties":
"Wpcld": {

v

"Key": "Name",
“Value": "SimpleVpc/Vpc/PublicSubnetl"”
}
1
+
“Metadata®: {
"aws:cdk:path™: "SimpleVpc/Vpc/PublicSubnetl/RouteTable™
}
'
"VpcPublicSubnet1RouteTableAssociation97148677": {
"Type": "AWS::EC2::SubnetRouteTableAssociation™,
"Properties": {
"RouteTableld": {
"Ref": "VpcPublicSubnetlRouteTable6C95E3BE"
v
“SubnetId": {
"Ref": "VpcPublicSubnetlSubnet5C2D37C4"
i
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AWS CDK: Workflow

Publish packages
Code repository
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CDK for Kubernetes (cdk8s)

An open-source multi-language software development framework for
modeling Kubernetes resources as reusable components

nn:nn;;ﬁ = ‘,_-o//%_ -
- | (—

Go from code to config Cut, copy & paste Run everywhere

Define Kubernetes applications Turn best practices into code cdk8s runs locally and generates
and architectures using familiar libraries and share easily YAML you can deploy to any cluster,
programming languages anywhere
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cdk8s: In a nutshell

apiVersion: "apps/v1"
kind: "Deployment"
metadata:

name: "reinvent-deployment-58e8fcdb"
spec:

replicas: 1

export class MyChart extends Chart { selector:
matchLabels:

constructor{scope: Construct, name: string) { cdk8s.deployment: "reinvent-Deployment-074884f1"
super(scope, name); template:

metadata:
new kplus.Deployment(this, 'Deployment', {

containers: [new kplus.Container(<{ Cd k8s Synth labels:

image: 'nginx’ cdk8s.deployment: "reinvent-Deployment-874884f1"

A 4

11 spec:
I e containers:
= env: []
) } image: "“nginx"

imagePullPolicy: "Always"
name: "main"
ports: []
volumeMounts: []
volumes: []
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cdk8s: Workflow

kubectl/GitOps _

Publish packages
Code repository
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Amazon EKS and AWS CDK

Elastic Kubernetes Service

AWS Cloud Development Ki
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Amazon EKS

Fully managed Kubernetes service

g AT
o1l

Security Production Native and
first workloads upstream
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Seamless
integrations
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EKS customers

Southwest.

QPELOTON
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g (®) GoDaddy "

babylon
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Summary

https://github.com/cdklabs/cdk-cdk8s-reinvent-2021
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Thank you!

Eddie Zaneski Eli Polonsky
ezaneski@amazon.com epolon@amazon.com
@eddiezane @iliapolo
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