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* |[nfrastructure as/is code

 What is AWS Cloud Development Kit (CDK)?
« How it works

» Getting started

* Demo
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SO WHAT DOES THE FUTURE LOOK LIKE?

ALL THE CODE YOU EVER WRITE IS BUSINESS LOGIC
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Modern cloud applications have lots of “bits”

© 2021, Amazon Web Services, Inc. or its Affiliates. aWS



dWS$s

\-/‘7

Introduction to
Infrastructure as Code
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Level O: Creating infrastructure by hand

Your
organization’s
infrastructure aws
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Use the AWS Console?

Number of instances

Purchasing option

Network

Subnet

Auto-assign Public IP

Placement group

Capacity Reservation

IAM role

Shutdown behavior
Stop - Hibernate behavior
Enable termination protection

Monitoring

Tenancy

Elastic Inference

T2/T3 Unlimited

File systems

Launch into Auto Scaling Group (j

~|Request Spot instances

vpc-8b8773f2 (default) C Create new VPC

subnet-d6b7248c | Default in eu-west-1b Create new subnet
4090 IP Addresses available

Use subnet setting (Enable)

~1Add instance to placement group

Open
None C Create new IAM role

Stop
Enable hibernation as an additional stop behavior
~| Protect against accidental termination

~1 Enable CloudWatch detailed monitoring
Additional charges apply.

A

Shared - Run a shared hardware instance H
Additional charges may apply when launching Dedicated instances.

Add an Elastic Inference accelerator
Additional charges apply.

“1Enable
Additional charges may apply

C cCreate new file system

® Manual

® Time consuming
@ Hard to audit

® Error prone

@ Not reproducible
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Level 1: Imperative infrastructure as code
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Level 1: Imperative infrastructure as
code

deploy.script

Lots of boilerplate

What if something fails
and we need to retry?

What if two people try to
run the script at once?

Race conditions?
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Level 2: Declarative Infrastructure as code
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\ AWSCl udFormatio

szl >
nfrastrucure o e .Ee.
: ; Your
i Hashitorp organization’s
: erraform : )
infrastructure
4 N
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Infrastructure as code

» Just a list of each
resource to create
and its properties,

: IFindInMap [ : : : in this case YAML
: format
et e } * Some minor he"per

: 'FindInMap [ ) ; ]

functions may be
built in to aid in

. fetching values
kS seinaronan | , o' dynamically

infrastructure.txt
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Infrastructure 45 code

o[ r
= © = | |
_ll - :;b ------------ * 0
‘ ’ L1010
Code in YAML or
JSON directly or Upload ol Create stack Stacks and resources
use sample les o e using APl via AWS are provisioned as a
templates 20 59 [ CloudFormation running environment
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Infrastructure /s code

(in your favorite programming langua@
with the AWS CDK

S

dWs$s
>



Level 3: AWS Cloud Development Kit
(AWS CDK)
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AWS CDK AWS CloudFormation

Your

organization’s
infrastructure




AWS CDK

An open-source multi-language software development framework for modeling
cloud infrastructure as reusable components

using Amazon.CDK;

using Amazon.CDK.AWS.S3;
Ts e namespace DemoCdk
{
public class DemoStack : Stack

{
public DemoStack(Construct parent, string id, IStackProps props):

base(parent, id, props)
{
new Bucket(this,
"MyFirstBucket",
new BucketProps { Versioned = true }

dWsS

© 2021, Amazon Web Services, Inc. or its Affiliates.



Main Components

Serverless

App Integration / Foundational Services

App

Seeg

Stacks

Containers

sz

Core Framework

AWS Construct Library

eeeeeeeee

AWS CDK CLI
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One CDK construct expands to many underlying resources

270 lines of AWS
CloudFormation YAML
| don’'t have to write!

cdk synth
aws

V"

vpc = ec2.Vpc ( , "MyVpc")



Development Workflow

—
[ 2 execute (\3 synthesize Sm— deploy provision
I ----------------------------- > % ----------------------------- > ----------------------------- > :?I-—-—- ----------------------------- >
% _,
Stacks & Constructs CDK CLI Templates + Assets AWS CloudFormation
Source Code Cloud Assembly

Cloud Resources

| init

e :

/ install
& synth
A cdk diff
# deploy
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Demo
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CDK Prerequisites and Installation

« Python
« AWS CLI
e AWS Account & User

Install the AWS CDK Toolkit globally using the following npm command:
npm Install -g aws-cdk

Verify correct installation and print the version number of the AWS CDK:
cdk --version
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CDK Constructs



AWS Construct Library

. Serverless . Application Integration / Foundational Services

) "’D = & ‘g—::':'
AWS Lambda Amazon API Amazon m Amazon SQS AWS Step Amazon
Gateway DynamoDB Functions CloudWatch

. Containers
N || &> C@ i ] . />
AWS AWS AWS AWS
PEEAINEES ki ARSI Amazon EC2 CodeBuild CodeCommit CodeDeploy CodePipeline

AWS Identity
and Access

&

B

Management

b |
A
S
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Construct Levels

L3+ Opinionated abstractions
Wi High level service constructs
L1 Automatically generated
©2021, Amazon Web Services, Inc. o its Affates aws



L1

00

s3.

CfnBucket( , "myBucket", {bucketName: "my-bucket"});

* Generated mappings from CloudFormation Specification
synth e abc.CfnXyz — AWS::ABC::XYZ CloudFormation Ressuorce
e ec2.Cfninstance —» AWS::EC2::Instance

« kms.CfnKey — AWS::KMS::Key

@ . )

Resources
myBucket
Type: AWS::S3::Bucket
Properties
BucketName: my-bucket

dWsS



L2

e

ec2.Vpc( , "MyVPC');

10.0.0.0/16

i : . :
@] Public subnet E @] Public subnet

Ready-to-use VPC setup

65536 IPs split equally between 4 subnets

If you provide a region — adjusted to 3 AZs
Everything is optional, change any parameter

Sane default values
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CdkAppStack cdk.Stack {
constructor(scope: cdk.App, id: string, props?: cdk.StackProps) {
(scope, id, props);

table = ddb.Table( , "table", {
partitionKey: { name: "id", type: ddb.AttributeType.STRING },
Pl
inputBucket = s3.Bucket( , "outputBucket");
myLambdaFunction = lambda. Function( , "myFunction", {
code: Code.fromAsset("lambda_folder"),
handler: "function_file.function_name",
runtime: lambda.Runtime.PYTHON_3_8,

};

AWS Lambda

inputBucket.grantRead(myLambdaFunction);
table.grantWriteData(myLambdaFunction);

: i } }
. }
Amazon
DynamoDB

dWsS
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L5

ecs_patterns.ApplicationLoadBalancedFargateService( , "FargateService", {
cluster,
taskImageOptions: {

image: ecs.ContainerImage.fromRegistry("amazon/amazon-ecs-sample"),

I
});
AWS VPC
' Fargate Service
Elastic Load Balancer g ECS Task Definition
D>
o O = Q
= o ||
) il
829 line * Subnets : gecurity groupE * 1AM Roles « image
template * NAT Gateways - kDyf' oup Ing * Log Group « memory . .
* Internet Gateway Rl DETRr e + Configuration - amazon-ecs-sample
« Route e Listener image
 Route Table * Target Group
adWws
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Open Ecosystem

twitter.com &

aWs Amazon Web Services
Repositories 204 Packages People M

[ projects 1

AWS CDK Roadmap
Updated 14 days ago

Awesome CDK &

3 Researching

=) Dependency Issues caused by
Hyper-Modularity
Mono-CDK RFC

Goal: Bundle and release the AWS CDK as

a single monolithic module.

8 Working on it

£l AWS RDS
Goal: Add high-level abstractions to the
AWS Construct Library module

Tracking Issue

Developer Preview

=) AWS Config
Goal: Add high-level abstractions to the
AWS Construct Library module

Tracking Issue

38 Shipped

=] AWS Kinesis
Goal: Add high-level abstractions to the
AWS Construct Library module

Tracking Issue

i by ccfife A y ccfife Added by ccfife
Tracking Issue

CDK-Patterns e
@CdkPatterns

A curated list of awesome projects related to the A\

v " (© ulTracking: Amazon RDS 1) Graduate @aws-cdk/aws-config to (& Graduate @aws-cdk/aws-kinesis to
DISCLAIMER: this is a personal project and not g 3 opened by SomayaB in aws/aws stable stable

) Monolithic Packaging

aof - #5872 opened by iliapolo in aws/aws- #5874 opened by iliapolo in aws/aws-

Opensource collection of Python/TypeScripl  #s ey s awsrans-cas. ’ wrack ' - o

e - effort/medium @aws-cdk/aws-Kin...
Contents with AWS CDK. Check back weekly for new =

status/ready 5 =] AWS CloudTrail

Goal: Add high-level abstractions to the
AWS Construct Library module

=] AWS Appmesh
Goal: Add high-level abstractions to the
AWS Construct Library module

£ CloudFormation Custom Resources "
Goal: Add high-level abstractions to the
AWS Construct Library module

Construct Libraries &’ cdkpatterns.com Joined January 20 = —

Goal: Add high-level abstractions to the Tracking Issue Tracking Issue
Tools ceife

42 Following 365 Followers o e : P wdied by e

Tracking Issue

Tracking Issue

Training Materials and Sample Code
Blog Posts & Talks
Tips & Tricks

y cefi
st () wulTracking: AWS CloudTrail
f1 @ ulTracking: AWS App Mesh (& Graduate @aws-cdk/custom-

resources to stable

Tweets

ned by ccfife in aws/aws-cdk
@ ulTracking: AWS CloudFront #6492 opened by cclife in aws/aws-cdk

Tweets & replies

#587 by iliapolo in aws/aws-
cdk
-cdk/custom...  in-
@aws: progress &N

Related Projects #6490 opened by ccfife in aws/aws-cdk | management/track...

# Pinned Tweet

CDK-Patterns @CdkPatterns - Fek
Announcing "The EventBridge ATM' ™ """
awesome blog post - github.com/ct s e
PPS. #RoutingRules clone, build, deploy .

=) CI/CD for CDK apps
CDK Continuous Delivery RFC
Goal: Full CI/CD for COK apps at any
=] Go CDK complexity.
Goal: Define your COK laC in Go

[£) \NET CDK
Goal: Define your 1aC in C#

&

= Route53 Patterns
Goal: Add high-level abstractions to the
AWS Construct Library module

Construct Libraries

NET CDK AP Ref

T Tracking Issue Added by ccfife
Tracking Issue Tracking Issue e

i by ccfife Added by ccfife

=) Java CDK
Goal: Define your IaC in Java

This section includes code libraries in various progi

Java CDK API Ref

) CI/CD for CDK apps D ulTracking: AWS RouteS3 Patterns

1 by ccfife
Go (golang) language support

FEDp | o= || = .||
® — bl —
i

ATM transaction Downstream AWS
events Lambda functions

O 43 d

aws-delivlib: synthesizes CI/CD pipelines for m & AWS Elasticloadbalancingv2

Goal: Add high-level abstractions to the
AWS Construct Library module

cdk-tweet-queue: fills up an SQS queue with t\

README

cdk-dynamo-table-viewer: exposes the conter

(=) Migrating CloudFormation

Srmemlaban he Am AR adk s ~efifa

cdk-tweet-sentiment: identify sentiments in tw Rules 3 Not approved, (B

\Z\Y
\‘\//

Amazon
EventBridge
event bus

ATM service

T 8




Benefits of CDK

« Use logic (if statements, for-loops, etc.) when defining your infrastructure
» Use object-oriented techniques to create a model of your system

* Organize your project into logical modules

» Reuse your infrastructure as a library

« Use your existing code review workflow

* Code completion within your IDE

ublic HelloCdkStack(Construct scope, string id, IStackProps props = null) :
base(scope, id, props)

iew Bucket(this, "MyFirstBucket", new BucketProps
{l
| Versioned = true,
RemovalPolicy = RemovalPolicy.L
M; =P DESTROY RemovalPolicy DESTROY
} =~ RETAIN
== SNAPSHOT
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Next Steps

Get started
 cdkworkshop.com
« aws.amazon.com/cdk
« aws-samples/aws-cdk-examples/python

Contribute
« gitter.im/awslabs/aws-cdk
« aws/aws-cdk

Community Resources
« cdkpatterns.com

« cdk8s.io
 awscdk.io
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Thank you!

3 @soganmageshwar
twitch.tv/sohanmaheshwar
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