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Prototyping scenario
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After prototyping
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Prototype definition
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Launch a new product or service

Non-functional
requirements

Functional
requirements

N

'S
56

A new production or service
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What is prototyping?

Production

The journey from development to production
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What is prototyping?

Scope

Production system
For all use cases

Production system
For subset of use-cases

Full system
For subset of use-cases

Demo

* Isolated

 Lacks context

* Non-specific showcase of technology capabilities

Specific
Function
Demo
[ ® Time
Hours Days Weeks Months Years
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What is prototyping?

Scope

Production system
For all use cases

Production system
For subset of use-cases

Full system
For subset of use-cases

Proof of concept

« Adds missing context

* Proves a narrow set of technology outcomes
« Outside of the customer business framework
« Often “combined” as prototype

Isolation Exercise
Or Use Case

Specific
Function

® Time
Hours Days Weeks Months Years
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What is prototyping?

Scope

Production system
For all use cases

Prototype
__Producton sytem « Technology within a business benefits framework

e Success is measured in terms of the business outcomes
 Demonstrable constrained user stories within a business context

Full system
For subset of use-cases

Isolation Exercise
Or Use Case

Specific
Function

® Time
Hours Days Weeks Months Years
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What is prototyping?

Scope

Production system
For all use cases

Pilot
* Functioning product or service released to a small set of users
Production system « QOutputs include user feedback

For subset of use-cases

Full system
For subset of use-cases

Isolation Exercise
Or Use Case

Specific
Function

® Time
Hours Days Weeks Months Years
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What is prototyping?

Scope

Production system
For all use cases

Production

* Broad market launch

 Full operational framework

* Output includes business metrics

Production system
For subset of use-cases

Full system
For subset of use-cases

Isolation Exercise
Or Use Case

Specific
Function

——————® Time
Hours Days Weeks Months Years
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What is prototyping?
QPrototyping concern

Production system
For all use cases

is a trade-off between

Production system
For subset of use-cases

completeness and velocity

| |

Consider non-functional Develop quickly by

Full system
For subset of use-cases

Isolation Ex areas as well focusing only on functions
Or Use C
Specific
Function
Time

Hours Days Weeks Months Years
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Effective prototyping approach: Practices

Modern application Agile/Scrum
N
$ % >
L@@ L= |

Cloud-native approach Iterative approach

dws
E)



Effective prototyping approach: Cloud-native

Architectural
patterns
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Operational Developer Management &
model Agility Governance
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The best way to build a modern application
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Effective prototyping approach: Cloud-native

Modular
services

/I\

| Architectural
patterns

aWS © 2022, Amazon Web Services,
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As serverless Automated, Programmatic Decoupled &
as possible Abstracted & Guardrails Purpose built
Standardized

T T T T

Operational | | Developer | | Management & | Data
model Agility Governance management

The best way to build a modern application
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Effective prototyping approach: Cloud-native

& —

Amazon API Gateway AWS Lambda AWS CDK Amazon Cognito

Amazon SNS Amazon Comprehend AWS X-Ray Amazon Kinesis Data Streams

Modular As serverless Automated, Programmatic Decoupled &
services as possible Abstracted & Guardrails Purpose built

Standardized

T T T T T

Architectural Operational Developer Management & Data
patterns model Agility Governance management

The best way to build a modern application
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Effective prototyping approach: Iterative

O
A

Scrum Master 24H

8 888 Daily Scrum

Product Owner

||| Scrum/ Sprint .

Product Sprint Sprint Sprint Potentially
Backlog Planning Backlog Review/ Retro Shippable Product

Agile/Scrum
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Prototyping scenario
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Requirement

Let's provide a review service with real-time sentiment analysis,

so that customers can get more information to make a purchase

aon

Product owner
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Demo and PoC

Demo: sentiment analysis PoC: review request with sentiment analysis

Amazon Comprehend Amazon EC2

Amazon SageMaker

@ | Feedback | % | Feedback |

aWS © 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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Demo and PoC

PoC: review request with sentiment analysis

4 )
. Will the prototype be ready for production within a month?

Amazon Comprehend Amazon EC2 How can we guarantee our sentiment analysis or effect?

v 7 .

Product owner
aWS © 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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Build prototype: Architecture
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Architecture: Review REST API

casel

Amazon Comprehend Amazon EC2

et

case3’

dws
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AWS Cloud

"
!

Elastic Load Balancing

Elastic Load Balancing

B ———————
i
!

@

Amazon EKS

Va
N\

AN
rd

Amazon EC2

Amazon Comprehend

Amazon ECS _).(_

AWS Fargate

Amazon Comprehend

AWS Cloud

Amazon API Gateway

AN
rd

AWS Lambda

Amazon DynamoDB




Architecture: Serverless review REST API

Non-functional requirement Functional requirement

v Multi-Available Zone E v Real-time sentiment analysis
v Auto Scaling Amazon Comprehend v" Review archive (insert)

v HTTS REST API

Amazon API Gateway AWS Lambda Amazon DynamoDB

AN
rd
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Architecture: Observable serverless REST API

Amazon Comprehend

AN
rd

Amazon API Gateway AWS Lambda Amazon DynamoDB

Non-functional requirement Non-functional requirement
v Log message and metric P NI AWS X-Ray v" Trace and identify bottlenecks
v Alarm and notification

aWS © 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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Architecture: Secure serverless REST API

comprehend:DetectSentiment

Amazon Comprehend

o\

Role

AN
rd

dynamodb:Putitem

Amazon API Gateway AWS Lambda

logs:CreateLogGroup
logs:CreateLogStream
logs:PutLogEvents Amazon CloudWatch AWS X-Ray

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

xray:PutTraceSegments
xray:PutTelemetryRecords



Architecture: Secure serverless REST API

Non-functional requirement
v Protect API (exploits/bot)
v AuthN/Z clients

Amazon Comprehend

AN
rd

AWS WAF Amazon AP| Gateway AWS Lambda Amazon DynamoDB

Amazon CloudWatch AWS X-Ray

aWS © 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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Architecture: Secure serverless REST API

aws
>

~— AWS Cloud

AN
4

AWS WAF Amazon API Gateway AWS Lambda Amazon DynamoDB

55

Amazon CloudWatch AWS X-Ray

[How can we guarantee our[s\Mﬂtimernrmhatyﬁe beefﬁ’azdy?f%r production within a month? ]

—_— T
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Architecture: Review stream-batch analysis

comprehend:BatchDetectEntities
comprehend:BatchDetectSyntax

Amazon Cognito = Amazon Comprehend Amazon Comprehend

T dynamodb:GetRecords 0 kinesis:PutRecords

Role
AWS WAF Amazon API Gateway AWS Lambda Amazon DynamoDB  AWS Lambda Amazon Kinesis Amazon Kinesis Amazon S3
Data Streams Data Firehose

Functional requirement
v' Review entities analysis
v Review syntax analysis
v" Revew data aggregation
v Analysis result ingestion
v Analysis result archive

Amazon CloudWatch AWS X-Ray

aWS © 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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Architecture: Review stream-batch analysis

Non-functional requirement
v" No coding
v High performance

=

Amazon Cognito  Amazon Comprehend Amazon Comprehend AWS Glue

v]« ‘ i Data Catalog
AWS WAF Amazon API Gateway AWS Lambda Amazon DynamoDB  AWS Lambda Amazon Kinesis Amazon Kinesis Amazon S3
Data Streams Data Firehose

Amazon CloudWatch AWS X-Ray

aWS © 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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Architecture: Review query and visualization

B By [

Amazon Cognito  Amazon Comprehend Amazon Comprehend AWS Glue

v]« ‘ i Data Catalog
AWS WAF Amazon APl Gateway AWS Lambda Amazon DynamoDB  AWS Lambda Amazon Kinesis Amazon Kinesis Amazon S3
Data Streams Data Firehose

Functional requirement
‘ v' Review data query u<— :
Amazon CloudWatch AWS X-Ray v" Review visualization Amazon QuickSight Amazon Athena

v" Review dashboard

aWS © 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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Architecture: Review service monitoring

By [

Amazon Cognito  Amazon Comprehend Amazon Comprehend AWS Glue
i i Data Catalog
AWS WAF Amazon API Gateway AWS Lambda Amazon DynamoDB  AWS Lambda Amazon Kinesis Amazon Kinesis Amazon S3
Data Streams Data Firehose

Amazon QuickSight Amazon Athena

Amazon CloudWatch AWS X-Ray
e — \|@g Non-functional requirement
ihll i v Monitoring dashboard
Alarm Topic Email e .
Amazon CloudWatch (dashboard) v Notlflcatlon alram
aWS © 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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Architecture: Semi-final version

sl  AWS Cloud

Bp v

Amazon Cognito Amazon Comprehend Amazon Comprehend AWS Glue
Data Catalog

AWS WAF Amazon APl Gateway = AWS Lambda  Amazon DynamoDB AWS Lambda Amazon Kinesis Amazon Kinesis Amazon S3
Data Streams Data Firehose

Amazon CloudWatch AWS X-Ray

Amazon CloudWatch (dashboard)

Amazon QuickSight Amazon Athena

I]
%

AN O --------
Ml

Alarm Topic Email
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Architecture: Final version

API Gateway stack I Review backend stack

Amazon Comprehend

Review analysis stack

Amazon Comprehend

Amazon API Gateway AWS Lambda Amazon DynamoDB

AWS WAF AWS X-Ray

[T

AWS Glue Data Catalog

— 8

AWS Lambda Amazon Kinesis Amazon Kinesis Amazon S3

Data Streams Data Firehose

Amazon QuickSight Amazon Athena

Review dashboard stack

Amazon CloudWatch (dashboard)

Email

dws

N7
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Architecture: Serverless patterns

Review backend stack

== - WA/ 3\/ ¢ a ||
FEII:ID APT Gateway sfack :

Amazon Comprehend

Review analysis stack

I
1

AWS Lambda ' 1 Amazon Kines|s
I
I

Data Streams

Amazon Kinesis
Data Firehose

e

D e e e e ——
!
AWS X-Ray | :
Amazon QuickSight Amazon Athena

BT Revi

Hi Review dashboard stack

Q m— @
> D D —>5::::::5 )
O SR
Amazon CloudWatch (dashboard) Alarm Topic Email
dws
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Architecture: Stack dependency

I Review backend stack

G?\EI

Review analysis stack

v

AWS Glue Data Catalog

Amazon API Gateway _Elﬁ] AWS Lambda Amazon DynamoD E@] AWS Lambda Amazon Kinesis ~ Amazon Kinesis Amazon S3
Parameter|Store Parameter|Store DEICENEIN Data Firehose
L o “
AWS WAF AWS X-Ray m >
Amazon QuickSight Amazon Athena
J= Review dashboard stack
O — (@]
: > e >
‘ 0ol SR
Amazon CloudWatch (dashboard) Alarm Topic Email

dws
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Build prototype: Tool
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https://github.com/aws/aws-cdk
https://docs.aws.amazon.com/cdk/api/v2/

[ awslabs [ aws-solutions-constructs

https://github.com/awslabs/aws-solutions-constructs
https://docs.aws.amazon.com/solutions/latest/constructs/welcome.html

AWS CDK

[ aws-samples [ aws-cdk-project-template-for-devops

https://github.com/aws-samples/aws-cdk-project-template-for-devops

I‘ 4 boto/boto3

https://github.com/boto/boto3
AWS SDKs

https://boto3.amazonaws.com/v1/documentation/api/latest/index.html

dws
~—
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https://github.com/boto/boto3
https://boto3.amazonaws.com/v1/documentation/api/latest/index.html
https://github.com/awslabs/aws-solutions-constructs
https://docs.aws.amazon.com/solutions/latest/constructs/welcome.html
https://github.com/aws-samples/aws-cdk-project-template-for-devops
https://github.com/aws/aws-cdk
https://docs.aws.amazon.com/cdk/api/v2/

Tools: 1aC for serverless

Server Serverless

é\\ Presentation
= WED servers
o ji 1 Presentation layers
Brents —13 Br/ents @
= T Application servers & — %{) — %@g Rsinesslogic
(so] [T8 (=2 . ,
) G I Businesslogic 1 1
Deatabase sarvers +
¢+ E Deta
Detalayer E : ? @
Infrastructure Configuration/ Orchestration Cloud Resource Management
aWS © 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved.

N7



Tools: 1aC for serverless

laC on AWS
o AWS CloudFormation: a JSON or YAML formatted text file, the most mature and widely used

o AWS Serverless Application Model (AWS SAM): an extension of AWS CloudFormation, shorthand syntax to
express serverless sources such as functions, APIs, databases, and event source mappings

o AWS Cloud Development Kit (AWS CDK): familiar OOP programming languages, high-level components
called constructs that preconfigure cloud resources with proven defaults

AWS web console AWS CLI AWS CloudFormation/AWS SAM AWS CDK

aWS © 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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AWS CDK components

Gore Hamework AWS Gongtruct Library AWS DK A

E"Ci]_(:ﬁ{_)rgl |_cétl_o;1 <{ CDK Docs
Sack(s) new ec2.Vpc(this, 'BaseVPC', Sl

new lambda.Function(this, 'func', oding

new ecs.FargateTaskDefinition(this, 'def',

new rds.ServerlessCluster(this, 'serverles:

TypeScript Python JavaScript Java C# Go | m """ I SR EERE
! ;

aWS © 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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AWS CDK components: AWS Construct Library

import { Construct } from 'constructs';
A\/\SG)ngrud I_Ibray import * as cdk from 'aws-cdk-lib';

import * as ecs from "aws-cdk-lib/aws-ecs';

import * as ecsPatterns from 'aws-cdk-lib/aws-ecs-patterns’;

export class EcsSampleStack extends cdk.Stack {

. Serverless Application Integration/ Foundational

.
) 1

constructor(scope: Construct, : string,
super();

new ecs.(CfnService(scope, 'Layer-1', {...});

new ecs.kcZService(scope, 'Layer-2', {...});

new ecsPatterns.ApplicationlLoadBalancedEc2Service(scope,

aWS © 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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AWS CDK components: Solutions Constructs

Filter AWS Solutions
Constructs by:

Clear all filters
¥ Technology Category

Analytics

Application Integration
Compute

Databases

Internet of Things (loT)
Machine Learning & Al

Management &
Governance

Networking & Content
Delivery

Security, Identity, &

aws
~—

Q, gateway lambda

X

1-3 (3)

Sortby: | Name (A->Z) w

APl GATEWAY | LAMBDA

Amazon APl Gateway
to AWS Lambda

This pattern deploys an API
Gateway REST API integrated
with a Lambda function.

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

APl GATEWAY | CLOUDFRONT |
LAMBDA

Amazon CloudFront
to Amazon API...

This pattern deploys a
CloudFront distribution with
an APl Gateway REST API as

APl GATEWAY | COGNITO |
LAMBDA

Amazon Cognito to
Amazon APl Gateway
to AWS Lambda

This pattern deploys a Cognito
user pool securing an API
Gateway REST API integrated
with a Lambda function.

Amazon API Gateway

&

AWS Lambda

e

Amazon CloudWatch



https://github.com/awslabs/aws-solutions-constructs
https://docs.aws.amazon.com/solutions/latest/constructs/welcome.html

AWS CDK components: Solutions Constructs

new CognitoToApiGatewayTolLambda(this, 'Layer-3', {
lambdaFunctionProps: {
code: lambda.Code.fromAsset( lambda’),
runtime: lambda.Runtime.NODEJS_16_X,
handler: 'index.handler'

AWS Solutions Constructs

const func = new lambda.Function(this, 'func', {
code: lambda.Code.fromAsset( lambda ),
g . runtime: lambda.Runtime . NODEJS_16_X,
[

handler: 'index.handler'

Amazon AP Gateway AWS Lambda 1;

@ @ const pool = new cognito.UserPool(this, 'pool');
new cognito.UserPoolClient(this, 'client', {
userPool: pool

});

new gateway.lLambdaRestApi(this, 'rest', {
handler: func
Amazon CloudWatch IDF
new gateway.CognitoUserPoolsAuthorizer(this, 'auth', {

aws . N ) cognitolUserPools: [pool]
5 © 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved. } j ; AWS CD K CO nStI’UCt




AWS CDK: Customized package

[ aws-samples [ aws-cdk-project-template-for-devops

https://github.com/aws-samples/aws-cdk-project-template-for-devops

AN CDK application
CDK application (Web or Al/ML or data) o Configuration injection
(Web or Al/ML or data) o multi-target environment injection
O e © customized CDK package ZAN o Prefix-naming management
3L B lass + C 14]1147) I
' O (Base class + Common utility) 3£ o Stack dependency management
o Common pattern resources

AWS CDK package AWS CDK package
(Core framework + Construct Library) (Core framework + Construct Library)
aWS © 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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https://github.com/aws-samples/aws-cdk-project-template-for-devops

AWS CDK: Technical debt (config-hard coding)

const stage = 'dev';
// const stage = "prd';
const app = new App();
new MyFirstStack(app, “${prefix}-hello-cdk", { const prefix = "ReviewServiceDev';
I

L // const prefix = 'ReviewServicePrd’;
account: '111111111111°",

region: 'eu-central-1'

// env: { class MyFirstStack extends Stack {

; . - : Lonstruc 1d: strinc : nckProps) {
7/ account: '222222222222', constructor(scope: Construct, id: string, : StackProps)

L
// region: 'us-east-1' super(scope, id);

// } new lambda.Function(this, 'lambda-func', {
runtime: lambda.Runtime.PYTHON_3_9,
handler: "handler.handle',
code: lambda.Code.fromAsset('codes/verl')
// code: lambda.Code.fromAsset('codes/verd2')

1)

aws

© 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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AWS CDK: Technical debt (config-hard coding)

import { App, Stack, StackProps } from 'aws-cdk-1ib'
import { Construct } from 'constructs'

import * as lambda from '"aws-cdk-lib/aws-lambda’ DeVElOpment Configuration

class MyFirstStack extends Stack {
constructor(scope: Construct, id: string, : StackProps) { = target environment

super(scope, id);

new lambda.Function(this, 'lambda-func', { » lambda code path
runtime: lambda.Runtime.PYTHON_3_9,

handler: 'handler.handle', u lambda memory size

code: lambda.Code.fromAsset('codes/verl')
// code: lambda.Code.fromAsset('codes/ver2') u Name Preflx

Abstract
extract Production configuration

const app = new App();

const prefix = 'ReviewServiceDev';

// const prefix = 'ReviewServicePrd'; . target environment
new MyFirstStack(app, “${prefix}-hello-cdk™, { u lambda COde path

env: {

account: '111111111111°", » lambda memory size
region: 'eu-central-1' .

} = Name Prefix

7/ oenv: {

/S account: '222222222222",

// region: 'us-east-1'

/7%




AWS CDK: Stack dependency

Direct dependency - tightly coupled

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



AWS CDK: Stack dependency

Me3 CDK Application

v
AWS Systems Manager

e

[EF
Parameter store
N

Indirect dependency - loosely coupled

aws © 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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AWS CDK: Customized CDK package

[ aws-samples [ aws-cdk-project-template-for-devops

https://github.com/aws-samples/aws-cdk-project-template-for-devops

Stack name

o app-config-prd.json
Project”: {
" Stack name
{ app-config-dev.json
"Project”: { ReviewServicePrd-Review ReviewServiceDev-ReviewAnalysisStack
"Name": "ReviewService",
"Stage": "Dev", ReviewServicePrd-ApiGat  ReviewServiceDev-ReviewBackendStack
"Account": "111111111111",
"Region": "eu-central-1",
"Profile": "cdk-v2"

” BaseStack
"Stack™: {

"ReviewBackend": { + stackConfig: jSOI‘]
"Name": "ReviewBackendStack",

ReviewServiceDev-ApiGatewayStack

ReviewServicePrd-ReviewBackendStack

, + withStackName(baseName)
"LambdaFuncName": "BackendFunc",

"LambdaFuncMemory”: 128, + with ProjectPrefix(baseName)
"LambdaFuncCode": "codes/verl",

"LambdaFuncHandler": "handler.handle”, + createS3BucketNa me(baseNa me)

"DdbTableName": "ReviewHistoryTable") + getParameter(key)
"DdbTablePartitionKey": "ProductId",
"DdbTableSortKey": "ReviewId" + putParameter(key, Value)



https://github.com/aws-samples/aws-cdk-project-template-for-devops

Build prototype: Implementation

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



Implementation: Source code

https://github.com/aws-samples/aws-serverless-nlp-comprehend-using-aws-cdk

aws


https://github.com/aws-samples/aws-serverless-nlp-comprehend-using-aws-cdk

Implementation: Stack dependency

J=  Review backend stack
AWS Lambda function ARN Amazon DynamoDB ARN
E L E
\ 4 4
\4
e @ AWS Systems Manager A=l Review analysis stack
o D -
2 < @@ - 3
Parameter store

\ 4

A= Review dashboard stack

Amazon API Gateway name 4 AWS Lambda function name
Amazon Cognito UserPool ID Amazon Kinesis Data Streams name
Amazon Kinesis Data Firehose name

aWS © 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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Implementation: 1. Review backend stack

new ReviewBackendStack(appContext, appContext.appConfig.Stack.ReviewBackend);

emmm s - "Stack": {
7 n P , My —
DDDE'D Review backend stack ReviewBackend™: {_
‘ "Name": "ReviewBackendStack",
=) y
________ "LambdaConfig": {
Amazon Comprehend  __---—7 ; v ,
- LambdaFuncName": "BackendFunc",
£ "LambdaFuncMemory”: 128,
A\ — Ei? "LambdaFuncCode": "codes/lambda/review-backend/src”,
— "LambdaFuncHandler": "handler.handle"
AWS Lambda Amazon DynamoDB
| ' b
4555 e "DdbConfig": {
" m, mw o i - "
AWS X-Ray DdbTableName": "ReviewHistoryTable",

"DdbTablePartitionkey"”: "ProductId",
"DdbTableSortKey": "ReviewId"

aws . . : :
) © 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved. ] a p p_co nfl g _d eV.J SO n




const ddbLambda = newlLambdaToDynamoDB(this, 'lambda-dynamodb', {
dynamoTableProps: {

[— _
CIL]  Review backend stack

o tableName: this.withStackName(stackConfig.DdbTableName),

I%H partitionKey: {

name: istackConfig.DdbTablePartitionKey,
Amazon Comprehend type: ddb.AttributeType.STRING

b
N éﬁ sortKey: {

nameé: stackConfig.DdbTableSortKey,
AWSILambcaRAT SR ISR type: ddb.AttributeType.STRING

s
stream: ddb.StreamViewType.NEW_IMAGE

}J

AWS X-Ray lambdaFunctionProps: {
functionName: this.withStackName(stackConfig.LambdaFuncName)

BaseStack runtime: lambda.Runtime.PYTHON_3_9,
— code: lambda.Code.fromAsset(stackConfig.LambdaFuncCode),
HEEGEn 5o handler:' stackConfig.LambdaFuncHandler,

memorySize: stackConfig.LambdaFuncMemory,

+ withStackName(baseName)

+ withProjectPrefix(baseName)

+ createS3BucketName(baseName)




Implementation: 1. Review backend stack

Review backend stack

Amazon Comprehend

I[
(1000

aws
~—

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

const ddbLambda = new LambdaToDynamoDB(this, 'lambda-dynamodb', {-¢DK stack
1;

ddbLambda.lambdaFunction. addEnvironment( ' TABLE_NAME', ddblLambda.dynamoTable
ddbLambda.lambdaFunction.addEnvironment( ' TABLE_PARTITION', ddbConfig.DdbTa
ddbLambda. lambdaFunction. addEnvironment( ' TABLE_SORT', ddbConfig.DdbTableSo

_table_name = os.environ.get( ' TABLE_NAME', 'ReviewServiceDev
_table_partition = os.environ.get('TABLE_PARTITION', 'Produc
_table_sort = os.environ.get('TABLE_SORT', 'ReviewId')

_comp = None
_table = None

def get_comprehend():
global _comp
1f _comp 1s None:
_comp = boto3.client('comprehend')
return _comp

lambda handler



Implementation: 1. Review backend stack

| = = = = — — — — —
J def analyze_sentiment(review: str, language: str) -> dict:

try:
I Review backend stack response = get_comprehend().detect_sentiment(

Text=review,

;—‘E LanguageCode=1anguage
. D)

del response['ResponseMetadata’]

return
except Clie
] print(’
AWS Lambda | Amazon DynamoDB raise e

—— _i_ __
{”\5 item = {-
<> try:
AWS X-Ray get_table().put_item(
Item=item

Amazon Comprehend

def insert_item(request: dict, sentiment: dict) -»> bool
ts_format = "%Y/%m/%d-%H:%M:%S"
timestamp = datetime.now().strftime(ts_format)
random_suffix = struuid.uuidl()).replace('-"', '")

)
return True
except ClientError as e:
print(' [EXCEPT] insert_item'
raise e

aws

© 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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Implementation: 1. Review backend stack

def test_003a(self):
Llogging.info('---test_003a: get_table----")

I Review backend stack table = handler.get_table()
‘ assert(table is not None)
=0 def test_0@4a(self):
L logging.info('---test_004a: analyze_sentiment happy case----')
Amazon Comprehend
r review = 'This is good.’
: language = "en'
I i
i AWS Lambda :AnmzonDynmnoDB result = handler.analyze_sentiment(review, language)
|
i assert(result is not None)
QES) assert('Sentiment’ 1in result)
assert(result['Sentiment"'] == 'POSITIVE')
AWS X-Ray def test_004b(self):
Llogging.info('---test_004b: analyze_sentiment except----')
review = '
language
aws with pytest.raises(ParamValidationError):
) © 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved. . .
s = handler.analyze_sentiment(review, language)




Implementation: 1. Review backend stack

~ codes /lambda

» review-analysis

“ review-backend

I Review backend stack

- i
w nandler.py

~ test

event.)son

= test_handler.py

const ddblLambda = new LambdaToDynamoDB(this, 'lambda-dynamodb’, {

dynamoTableProps: {-

L
A |

lambdaFunctionProps: {
functionName: this.withStackName(lambdaConfig.LambdaFuncName),

runtime: lambda.Runtime.PYTHON'3_9,

code: lambda.Code. fromAsset('lambda/review-backend/src'),
handler: lambdaConfig.LambdaFuncHandler,

memorySize: lambdaConfig.LambdaFuncMemory,

aws : _— : :
© 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved. -




Implementation: 1. Review backend stack

T A= Review backend stack ] Review analysis stack

[EfF _jtill[llé >IIII

[
Amazon API Gateway AWS Lambda Aq'1azon DynamoDB E@

AWS Lambda

Parameter Stofe Parameter Store

BaseStack

+ getParameter(key)

this.putParameter(  ${stackConfig.DdbTableName}TableArn’, ddblLambda.dynamoTal+ putParameter(key, value)

this.putParameter( ${stackConfig.DdbTableName}TableStreamArn , ddbLambda.dynamoTable.tableStreamArn!);

this.putParameter( ${stackConfig.LambdaFuncName}FunctionArn , ddbLambda.lambdaFunction.functionArn);

aWS © 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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Implementation: 2. APl Gateway stack

"Stack": {
"ApiGateway": {

aws
~—

@)‘

Amazon Cognito

< |
]
Amazon APl Gateway - ---—"""

T
N

7~N\

-
-
————
— o — -

AWSWAF - - =+ === ___

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

"Mame" : "ApiGatewayStack",

"CognitoConfig": {
"CognitoUserPoolName": "ReviewUserPool"

}!

"ApiConfig": {
"ApiGatewayName": "ReviewApis",
"ResourceMapping”: [
{
"ResourceName": "review",
"LambdaFuncName": "BackendFunc",
"Methods": ["POST"]

}!

"WafConfig": {
"WebAc1lName": "Waf",
"WafAwsManagedRules": [
"AWSManagedRulesCommonRuleSet”




Implementation: 2. APl Gateway stack

-
const apilambda = new CognitoToApiGatewayTolLambda(this, 'apigateway-cognito-lambda', {

apiGatewayProps: {
restApiName: this.withStackName(stackConfig.ApiGatewayName),
endpointConfiguration: {
types: [apigateway.EndpointType.REGIONAL]
},
proxy: false,
Amazon Cognito deployOptions: {
T logginglLevel: apigateway.MethodlLogginglLevel.ERROR,
L
() },

cognitoUserPoolProps: {
Amazon APl Gateway userPoolName: this.withStackName(stackConfig.CognitoUserPoolName),

}!

\(“v‘ cognitolUserPoolClientProps: {
{db> authFlows: {

7N\

AWS WAF userPassword: true,
userSrp: true,
custom: true,

}!‘

1
existingLambdaObj: this.createDefaultHandler()

});

aWS © 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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Implementation: 2. APl Gateway stack

new, WafwebaclToApiGatewayl(this, 'wafwebacl-apigateway', {
existingApiGatewaylnterface: apilLambda.apiGateway,
webaclProps: this.createWafwebaclProps('REGIONAL", stackConfig.WafAwsManagedRules)

A C . "Stack": {
mazon Cognito "ApiGateway": {
,_.__________:I _________ "Name": "ApiGatewayStack",

"CognitoUserPoolName": "ReviewlUserPool",
"ApiGatewayMName": "ReviewApis",

Amazon API Gateway "WebAclName": "Waf",

| e

"ResourceMapping": [

{0

{
7~ "ResourceName": "review",
o D AWS WAF | I "LambdaFuncName": "BackendFunc",
"Methods": ["POST"]

1,

"Waf AwsManagedRules": [
"AWSManagedRulesCommonRuleSet"

aWS © 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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Implementation: 2. APl Gateway stack

"ResourceMapping”:

{

"ResourceName": "review",

"LambdaFuncName" : "BackendFunc",

Amazon APl Gateway E‘[% AWS Lambda Methods™: ["POST"]

Parameter Store

stackConfig.ResourceMapping.forEach(item => {
const resource = apilambda.apiGateway.root.addResource(item.ResourceName);
this.addCorsOptions(resource);

const lambdaFuncArn = this.getParameter( ${item.LambdaFuncName}FunctionArn);
const lambdaFunc = lambda.Function.fromFunctionArn(this, item.LambdaFuncName,: lambdaFuncArn);
const lambdaFuncIntegration = new apigateway.lLambdaIntegration(lambdaFunc, {
credentialsRole: this.getCredentialRole(item.LambdaFuncName, lambdaFuncArn)
1);
for (let method of item.Methods) {
resource.addMethod(method, lambdaFuncIntegration);

1);
apilLambda.addAuthorizers();




Implementation: 2. APl Gateway stack

const apilambda = new CognitoToApiGatewayToLambda(this, 'apigateway-cognito-lambda', {
apiGatewayProps: {
restApiName: this.withStackName(stackConfig.ApiGatewayName),
endpointConfiguration: {
types: [apigateway.EndpointType.REGIONAL]

}!‘

proxy: false,
deployOptions: {
logginglevel: apigateway.MethodlLogginglevel.ERROR,
b,
}

cognitoUserPoolProps: {
userPoolName: this.withStackName(stackConfig.CognitoUserPoolName),
}s
cognitoUserPoolClientProps: {
authFlows: {
userPassword: true,
userSrp: true,
custom: true,

}
existinglLambdaObj: this.createDefaultHandler()




Implementation: 2. APl Gateway stack

"ApiGateway": {
"Name": "ApiGatewayStack",

"ApiConfig": {
"ApiGatewayName": "ToDoApis",
"ResourceMapping”: [ 3
{ addTodo
"ResourceName": "addTodo",
"LambdaFuncName": "AddTodoFunc",
"Methods": ["POST"]

completeTodo
"ResourceName": "getTodo",
"LambdaFuncName": "GetTodoFunc",
"Methods": ["GET"]

Configuration
"ResourceName": "deleteTodo", injeCtiO n

deleteTodo

"LambdaFuncName": "DeleteTodoFunt 9
"Methods": ["DELETE"] A
getAllTodo
ToDo API ltems Table

"ResourceName": "updateTodo",
"LambdaFuncName": "UpdateTodoFunc",
"Methods": ["UPDATE"]

getTodo

}l

"CognitoConfig": { -
} updateTodo

"WafConfig": {-
dws

https://aws.amazon.com/serverless/
- 5 }



https://aws.amazon.com/serverless/

Implementation: 3. Review analysis stack

"Stack": {
"ReviewAnalysis": {
"Name": "ReviewAnalysisStack",

[— _ _—-—--- "LambdaConfig": {
EIEIDD Review analysis stack === - "LambdaFuncName": "AnalysisFunc",
- -~ "LambdaFuncMemory": 128,
- — "LambdaFuncCode": "codes/lambda/review-analysis/src",
v — T e == "LambdaFuncHandler": "handler.handle",
_ — T~ - "LambdaFuncBatch": 10,
Amazon Comprehend AWS Glue Data Catalog R “LambdaFuncWindow": 1,
7 | A e "StreamBatchSize": "10"
t -=="" },
A S|
— ?Dg Y "KinesisConfig": {
N\ "KinesisStreamName": "Stream",
AWS Lambda Amazon Kinesis  Amazon Kinesis Amazon S3 Iﬂ HES?SFWEHOSE‘NGTE I. HOS?I .,
Data Streams Data Firehose l : KinesisBucketName": "kinesis
| k| "GlueConfig": {
W PR ! -~ "GlueDatabaseName": "Analysis-Database",
| "GlueTableName": "Comprehend-Table"
Amazon QuickSight Amazon Athena b
"AthenaConfig": {
"AtheanGroupName": "Group",
"AtheanBucketName": "athena",
"AtheanQuerySentiment"”: "sentiment-table",
"AtheanQueryEntities": "entities-table",
"AtheanQuerySyntax": "syntax-table"
aWS © 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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Implementation: 3. Review analysis stack

const streamLambda = new, DynamoDBStreamsTolLambda(khis, 'dynamo

— — lambdaFunctionProps: {
oo Review backend stack | 5 Review analysis stack functionName: this.withStackName(stackConfig.LambdaFung
_T%! runtime: lambda.Runtime.PYTHON_3_9,

~@ code: lambda.Code.fromAsset(stackConfig.LambdaFuncCode
Amazon Comprehend handler: stackConfig.LambdaFuncHandler,
memorySize: stackConfig.LambdaFuncMemory,

environment: {

STREAM_NAME : kinesisStream.streamName

3

existingTableInterface: backendTable,

dynamoEventSourceProps: {
startingPosition: lambda.StartingPosition.LATEST,
batchSize: stackConfig.LambdaFuncBatch,
maxBatchingWindow: cdk.Duration.minutes(stackConfig.La
onFailure: new lambdaEvent.SqgsDlg(new sgs.Queue(this,

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



Implementation: 3. Review analysis stack

L1

- i [ i i
555 Review backend stack 5o Review analysis stack

== == e

I

I

- g

| o )

I

: Amazon DynamoDB

I

1
aWS © 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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def batch_detect(batch_array: list):

reviews = [item['Review'] for item in batch_array]

try:
comp = get_comprehend()
response_entities =,comp.batch_detect_entities(
TextList=reviews,
LanguageCode="en'

)
response_syntax = 'comp.batch_detect_syntax(
TextList=reviews,
LanguageCode="en'

records = [
for index, 1n enumerate(reviews):
batch_array[index]['Entities"'] = json.loads(json.dumps(res
batch_array[index]['Syntax'] = json.loads(json.dumps(respo
records.append({
'Data’: json.dumps(batch_array[index], default=str),
"PartitionKey': batch_array[index]['ProductId’]

get_kinesis().put_records(
StreamName=_stream_name



Implementation: 3. Review analysis stack

const pipeline = new KinesisStreamsToKinesisFirehoseToS3(this, 'st
kinesisStreamProps: {
streamName: this.withStackName(config.KinesisStreamName),

 —
CiC
OO0

Review analysis stack

[

AWS Glue
Data Catalog

Amazon Kinesis Amazon S3

Data Streams

Amazon Kinesis |
1 Data Firehose |

Amazon QuickSight Amazon Athena

aws
~—

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

= N

encryption: kinesis.StreamEncryption.MANAGED

}s
kinesisFirehoseProps: {
deliveryStreamType: 'KinesisStreamAsSource',
deliveryStreamName: this.withStackName(config.KinesisFireH
extendedS3DestinationConfiguration: {
bucketArn: kinesisBucket.bucketArn,
compressionFormat: "UNCOMPRESSED',
bufferingHints: {-

s
dataFormatConversionConfiguration: {
enabled: true,
inputFormatConfiguration: {
deserializer: { openXJsonSerDe: {} }
},
outputFormatConfiguration: {
serializer: { parquetSerDe: {} }
},
schemaConfiguration: {
region: this.commonProps.appConfig.Project.Reg
roleArn: this.createfFireHoseRole().roleArn,
versionld: 'LATEST',



Implementation: 3. Review analysis stack

Count of Records by Text Count of Records by Text

NG TOP 100 IN TEX

I I I u c h specifically sixth Smpl uwiN’Ol‘ldEl’ful
durable I

Slzed often thick 5
little smater - other Sturdy _ |
sized human el e 4 long  magic
thin thrilled tOO tradition =\ e h retatively useful

re\fell‘llg LY just “ghi’Eﬂﬁ“lmv?rﬁg ve I'y ri?::lp=:°;::t::~ Sentiment analysis table
likely " e jumbo regu arsmstitl ey rig

disappointing seriously = less

cnlid newly

wonderfully

[T p—

satisfied protective .
V disappointed f p . Sentiment Legend
SO ey coo perrec : - N
r|g|d o

large tired syre MiCEh
slowly

same ¥ the Count of Reviewid by Sentiment Average of Mixed, Average of Negative, Average of Neutral, and Average of Positive b...

h sedentary
uge reasonable NEGATIVE
f NEUTRAL

Count of Records by Text

always
18

POSITIVE

actually

M NEGATIVE POSITIVE NEUTRAL
18 16

able

I Good

6 Count of Reviewid by Timestamp Sum of Mixed, Sum of Negative, Sum of Neutral, and Sum of Paositive by Timestamp

durable

Legend
17 s;mlv 60 100% 9

awesome

Perfect 30 .

36 bad
17

Syntax analysis table

aws
~—
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Implementation: 4. Review dashboard stack

I[
(1000

aws

N1

"ReviewDashboard": {

"Name": "ReviewDashboardStack",
"DashboardName": "ReviewDashboard",

"SubscriptionEmails": [
"devopsl@company.com",
"devopsZ@company.com”,
"devops3@company . com”

]!

"ApiGatewayOverallCallThreshold": 100,
"ApiGatewayErrordxxCallThreshold": 20,
"ApiGatewayErrorSxxCallThreshold": 20

Amazon CloudWatch (dashboard) Alarm Topic

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




Implementation: 4. Review dashboard stack

APlGateway Dashboard

Q

_7)2 0 Amazon CloudWatch (dashboard)

APIGateway-Count

ourn rror
@ Count AXXE .
AnalysisFunction-Duration AnalysisFunction-Errors AnalysisFunction-Throttles

Milliseconds Count Count
APl|Gateway-Latency

1,911 1.00 1.00

Milliseconds
1,268
24427

I [ [
13:20 14119 13:20 13:20

@ puration @ Duration @ Duration @ Errors @ Throttles

:I AnalysisStream-Record AnalysisStream-Exceeded

12:20 12:49 Bytes Count

564,050 1.00

® Latency IntegrationLatency

282,025
A APlGateway-OverallCall /\

Count
I

Count == 100 for 3 datapoints within 3 minutes 13:20 1419 15:19 16:19 1320 1419 15:19 16:19

100.00

@ GetRecords.Bytes PutRecord.Bytes @ GetRecords.Records @ IncomingRecords @ ReadProvisioned ThroughputExceeded WriteProvisionedThroughputExceeded

AnalysisHose-success AnalysisHose-fail

Count Count

50.00 100

12:20

® Count

13:20 1419 1519 13:20 16:19

© 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved @ DataReadFromKinesisStream.Records DeliveryToS3.Records @ SucceedConversion.Records @ ThrottledGetRecords FailedConversion.Records
5 b 3 b 5




Build Prototype: Demo

aws © 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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<« C @ O B nhttps://github.com/aws-samplesfaws-serverless-nlp-comprehend-using-aws-cdk B 1% vy )

o Product Solutions Open Source Pricing Signin [ Sign up ‘

. H aws-samples [ aws-serverless-nlp-comprehend-using-aws-cdk  Ppublic L) Notifications % Fork 0 v Star 0~

<> Code () Issues 17 Pullrequests () Actions [ Projects O Security [~ Insights

¥ main ~ ¥ 1branch © 0tags Go to file m About

This repository describes how to design

‘ kwonyulchoi Update scripts 8edaafe 2 hours ago () 6 commits and implement Natural Language
Processing(NLP)-based service using
BB codes/lambda initial commit 5 days ago AWS Serverless, Amazon Comprehend
. N and AWS CI Development Kit(CDK
BB config Update config file 2 hours ago d S Cloud Developme (COK)
BB docs/asset initial commit 5 days ago G AR, | ..
comprehend solutions-constructs
B infra initial commit 5 days ago
Readme
B lib/template [Framework] Add a new option to turn off S3BucketAccessLog 4 days ago o
58 MIT-0 license
script Update scripts 2 hours ago
- P P P g & Code of conduct
) test initial commit 5 days ago ¥¥ 0 stars
(Y .gitignore initial commit 5 days ago © 5 watching
_ o _ % 0 forks
(Y .npmignore initial commit 5 days ago
D CODE_OF_CONDUCT.md Initial commit 16 days ago



After prototyping

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

Production
Pilot -

Prototype
Functional requirement

v" Feature usability
v Growth hacking

Non-functional requirement
v’ Security
v' Performance

v" Cost
v ...

The journey from development to production

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

{
"Project": {-

https://github.com/stelligent/cfn _na b
"Global": {
BaCkgI'OLlnd "CdkNagEnable": true
b,

The cfn-nag tool looks for patterns in CloudFormation templates that may indicate

) . i L describe('cdk-nag AwsSolutionsPack ReviewBackendStad» "Stack": {-
insecure infrastructure. Roughly speaking, it will look for: ( g {

let stack: Stack; }

* |AM rules that are too permissive (wildcards) beforeAll(() => {

Security group rules that are too permissive (wildcards) // GIVEN
const appContext = new AppContext({-

B
Encryption that isn't enabled stack = new ReviewBackendStack(appContext, appContext.appConfig.Stack.ReviewBackend);

Access logs that aren't enabled

Password literals // WHEN

Aspects.of(stack).add(new AwsSolutionsChecks());
B

ithub.com/cdklabs/cdk-na

// THEN

Available Packs test('No unsuppressed Warnings', () => {
const warnings = Annotations.fromStack(stack).findWarning(

Tt
E]

See RULES for more information on all the available packs. Match.stringLikeRegexp('AwsSolutions-.*")
)3
. AWS Solutions expect(warnings).toHavelLength(@);

. HIPAA Security B
. NIST 800-53 rev 4

test('No unsuppressed Errors', () => {
. NIST 800-53 rev 5 const errors = Annotations.fromStack(stack).findError(
Tt
.PCIDSS 3.21 ’ o i
Match.stringlLikeRegexp('AwsSolutions-.*")
);
expect(errors).toHavelLength(@);
Amazon Web Services, Inc. or its affiliates. All rights reserved. ;



https://github.com/cdklabs/cdk-nag
https://github.com/stelligent/cfn_nag

"ReviewBackend": { const ddbLambda = new LambdaToDynamoDB(this, 'lambda-dynamodb', {

"Name": "ReviewBackendStack", dynamoTableProps: {-
s
"LambdaConfig": { lambdaFunctionProps: {
"LambdaFuncName": "BackendFunc", functionName: this.withStackName(lambdaConfig.LambdaFuncName),
"LambdaFuncMemory": 128, runtime: lambda.Runtime.PYTHON_3_9,
"LambdaFuncCode": "codes/lambda/review-backend/src", code: lambda.Code, fromAsset(lambdaConfig.LambdaFuncCode),
"LambdaFuncHandler": "handler.handle", handler: lambdaConfig.LlLambdaFuncHandler,
"PilotProductIds": "id-001,1d-002,1d-0083" memorySize: lambdaConfig.LambdaFuncMemory,
}, environment: {
PILOT_PRODUCT_IDS: lambdaConfig.PilotProductlds

"DdbConfig": {-

_pilot_product_ids = os.environ.get("'PILOT_PRODUCT_IDS', "'").split(",")

1f success:
1f request['ProductId'] in _pilot_product_ids:
sentiment = analyze_sentiment(request[ 'Review'], request|['Language'])
else:
sentiment = {}
insert_item(request, sentiment)

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




Performance/Cost

Default Method Throttling

Choose the default throttling level for the methods in this stage. Each method in this
stage will respect these rate and burst settings. Your current
is 10000 requests per second with a burst of 5000 requests.
Gateway throttling
Amazon APl Gateway
Enable throttling ¥ ©

Rate 10000 reguests per second

Burst 5000 regquests

Data stream capacity info

Capacity mode

General configuration info

Description Memory
- 128 MB

Timeout

0 min 3 sec

O Provisioned
Use provisioned mode when you can reliably estimate
throughput requirements of your data stream. With
provisioned mode, your data stream’s capacity is fixed.

On-demand

Use this mode when your data stream's throughput
requirements are unpredictable and variable. With on-
demand mode, your data stream's capacity scales
automatically.

Provisioned shards
The total capacity of a stream is the sum of the capacities of its shards. You can update provisioned shards after updating capacity mode.

“ &
Total data stream capacity

Shard capacity is determined by the number of provisioned shards. Each shard ingests up to 1 MiB/s
emits up to 2 MiB/second. If writes and reads exceed capacity, the application will receive throttles.

Amazon Kinesis

Write capacity Read capacity Data Streams

Maximum Maximum
1 MiB/second and 1,000 records/second 2 MiB/second

Concurrency

Function concurrency

Use unreserved account concu rrency

Edit read/write capacity

Capacity mode info

On-demand
Simplify billing by paying for the actual reads and writes
your application performs.

» Capacity calculator

Table capacity

Read capacity

Auto scaling  Info

Ephemeral storage
512 MB

AWS Lambda

Unreserved account concurrency
1000

© Provisioned
Manage and optimize your costs by allocating read/write
capacity in advance.

=y

Amazon DynamoDB

Dynamically adjusts provisioned throughput capacity on your behalf in response to actual traffic patterns.

© on
off

Minimum capacity units

1 10

Initial provisioned units  Info

5

Maximum capacity units

Target utilization (%)

70




Wrap-up: Reusable template

Amazon API Gateway

Review backend stack

Amazon Comprehend

API Gateway stack o

I Review analysis stack

Amazon Comprehend

AWS Lambda Amazon DynamoDB

AWS WAF AWS X-Ray

AWS Lambda

INErL R ESS
Data Streams

[T

AWS Glue Data Catalog

Amazon Kinesis
Data Firehose

Amazon QuickSight

— 8

Amazon S3

Amazon Athena

DevOps ENV

AWS CloudFormation

AWS CDK AWS Systems Manager

I Review dashboard stack

Amazon CloudWatch (dashboard)

dws

N7
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Wrap-up: Production-ready prototype

Functional requirements Non-functional requirements
ure Business context AWS Well-Architected

s B E; [

Amazon Comprehend Amazon Comprehend AWS Glue Data Catalog

new LambdaToDynamoDB() | new KinesisStreamsToKinesisFirehoseToS3()

il Review analysis stack

Amazon API Gateway AWS Lambda Amazon DynamoDB AWS Lambda Amazon Kinesis Amazon Kinesis Amazon S3

Data Streams Data Firehose
/vi‘.

AWS WAF

([
e Review dashboard stack

@lﬂ

AWS Systems Manager Amazon CloudWatch (dashboard) Alarm Topic Email

AWS CDK

AWS CloudFormation

tice Cloud-native approach Iterative approach
Modern application Agile/Scrum

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

Kwonyul Choi

kwonyulchoi (GitHub)
Kwonyul Choi (LinkedIn)
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