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Build production-ready prototypes 
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Agenda

Prototype definition

Prototyping scenario

Build prototype – architecture

Build prototype – tool

Build prototype – implementation

Build prototype – demo

After prototyping
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Prototype definition
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Launch a new product or service

Functional 

requirements

Business problem

User experience

Non-functional 

requirements

AWS Well-Architected 

Framework

A new production or service
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What is prototyping?

Demo
PoC

Prototype

Pilot

Production

The journey from development to production
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What is prototyping?

Demo
• Isolated
• Lacks context
• Non-specific showcase of technology capabilities 
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What is prototyping?

Proof of concept
• Adds missing context
• Proves a narrow set of technology outcomes
• Outside of the customer business framework
• Often “combined” as prototype 
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What is prototyping?

Prototype
• Technology within a business benefits framework
• Success is measured in terms of the business outcomes
• Demonstrable constrained user stories within a business context
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What is prototyping?

Pilot
• Functioning product or service released to a small set of users 
• Outputs include user feedback
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What is prototyping?

Production
• Broad market launch 
• Full operational framework
• Output includes business metrics
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What is prototyping?

Prototyping concern

is a trade-off between

completeness and velocity

Consider non-functional 

areas as well

Develop quickly by 

focusing only on functions
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Effective prototyping approach: Practices

Modern application Agile/Scrum

Cloud-native approach Iterative approach
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Effective prototyping approach: Cloud-native

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

The best way to build a modern application



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

Effective prototyping approach: Cloud-native

AWS Lambda AWS CDK Amazon DynamoDBAmazon API Gateway Amazon Cognito

Amazon Comprehend AWS X-Ray Amazon Kinesis Data StreamsAmazon SNS

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

Scrum/ Sprint
Product

Backlog

Sprint

Planning

Sprint

Backlog

Sprint

Review/ Retro
Potent ially

Shippable Product

Product  Owner Team

Sprint

24H

Daily Scrum

Scrum Master

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

Product owner
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Demo and PoC

Demo: sentiment analysis

Amazon Comprehend

1 iteration

Amazon SageMaker

Amazon S3

Feedback

Amazon Comprehend Amazon EC2

1 iteration 1 iteration

PoC: review request with sentiment analysis

Web framework + RDMS

Feedback
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Demo and PoC

Amazon Comprehend Amazon EC2

1 iteration 1 iteration

PoC: review request with sentiment analysis

Web framework + RDMS

Will the prototype be ready for production within a month?

How can we guarantee our sentiment analysis or effect?

Product owner
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Build prototype: Architecture
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Architecture: Review REST API

Amazon Comprehend Amazon EC2

Web framework + RDMS

Amazon EC2

AWS Fargate

Amazon EKS

Amazon ECS

Elastic Load Balancing

Elastic Load Balancing

Amazon Comprehend

Web + 

RDMS

Amazon Comprehend

Web + 

RDMS

AWS Cloud

AWS Cloud

case2

case1

AWS LambdaAmazon API Gateway

Amazon Comprehend

AWS Cloud

case3

Network and security

AWS Certificate ManagerAmazon VPC Auto scaling

Amazon DynamoDB
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Architecture: Serverless review REST API

AWS LambdaAmazon API Gateway

Amazon Comprehend

Amazon DynamoDB

Non-functional requirement

✓ Multi-Available Zone

✓ Auto Scaling

✓ HTTS REST API

Functional requirement

✓ Real-time sentiment analysis

✓ Review archive (insert)
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Architecture: Observable serverless REST API

AWS LambdaAmazon API Gateway

Amazon Comprehend

Amazon DynamoDB

Amazon CloudWatch AWS X-Ray

Non-functional requirement

✓ Log message and metric

✓ Alarm and notification

Non-functional requirement

✓ Trace and identify bottlenecks
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Architecture: Secure serverless REST API

AWS LambdaAmazon API Gateway

Amazon Comprehend

Amazon DynamoDB

Amazon CloudWatch AWS X-Ray

Role

dynamodb:PutItem

comprehend:DetectSentiment

logs:CreateLogGroup

logs:CreateLogStream

logs:PutLogEvents

xray:PutTraceSegments

xray:PutTelemetryRecords
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Architecture: Secure serverless REST API

AWS LambdaAmazon API Gateway

Amazon Comprehend

Amazon DynamoDB

Amazon CloudWatch AWS X-Ray

Amazon Cognito

Non-functional requirement

✓ Protect API (exploits/bot)

✓ AuthN/Z clients

AWS WAF
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Architecture: Secure serverless REST API

AWS LambdaAmazon API Gateway

Amazon Comprehend

Amazon DynamoDB

Amazon CloudWatch AWS X-Ray

Amazon Cognito

AWS WAF

AWS Cloud

Will the prototype be ready for production within a month?How can we guarantee our sentiment analysis or effect?
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Architecture: Review stream-batch analysis

AWS LambdaAmazon API Gateway

Amazon Comprehend

Amazon DynamoDB

Amazon CloudWatch AWS X-Ray

Amazon Cognito

AWS WAF AWS Lambda

Amazon Comprehend

Amazon Kinesis

Data Streams

Amazon Kinesis

Data Firehose

Amazon S3

Functional requirement

✓ Review entities analysis

✓ Review syntax analysis

✓ Revew data aggregation

✓ Analysis result ingestion

✓ Analysis result archive

Role

dynamodb:GetRecords kinesis:PutRecords

comprehend:BatchDetectEntities

comprehend:BatchDetectSyntax



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

Architecture: Review stream-batch analysis

AWS LambdaAmazon API Gateway

Amazon Comprehend

Amazon DynamoDB

Amazon CloudWatch AWS X-Ray

Amazon Cognito

AWS WAF AWS Lambda

Amazon Comprehend

Amazon Kinesis

Data Streams

Amazon Kinesis

Data Firehose

Amazon S3

AWS Glue

Data Catalog

Non-functional requirement

✓ No coding

✓ High performance
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Architecture: Review query and visualization

AWS LambdaAmazon API Gateway

Amazon Comprehend

Amazon DynamoDB

Amazon CloudWatch AWS X-Ray

Amazon Cognito

AWS WAF AWS Lambda

Amazon Comprehend

Amazon Kinesis

Data Streams

Amazon Kinesis

Data Firehose

Amazon S3

AWS Glue

Data Catalog

Functional requirement

✓ Review data query

✓ Review visualization

✓ Review dashboard

Amazon AthenaAmazon QuickSight
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Architecture: Review service monitoring

AWS LambdaAmazon API Gateway

Amazon Comprehend

Amazon DynamoDB

Amazon CloudWatch AWS X-Ray

Amazon Cognito

AWS WAF AWS Lambda

Amazon Comprehend

Amazon Kinesis

Data Streams

Amazon Kinesis

Data Firehose

Amazon S3

AWS Glue

Data Catalog

Amazon AthenaAmazon QuickSight

Amazon CloudWatch (dashboard) Alarm Topic Email

Non-functional requirement

✓ Monitoring dashboard

✓ Notification alram
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Architecture: Semi-final version

AWS LambdaAmazon API Gateway

Amazon Comprehend

Amazon DynamoDB

Amazon CloudWatch AWS X-Ray

Amazon Cognito

AWS WAF AWS Lambda

Amazon Comprehend

Amazon Kinesis

Data Streams

Amazon Kinesis

Data Firehose

AWS Glue

Data Catalog

Amazon S3

Amazon AthenaAmazon QuickSight

AWS Cloud

Amazon CloudWatch (dashboard) Alarm Topic Email
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Architecture: Final version

AWS LambdaAmazon API Gateway

Amazon Comprehend

Amazon DynamoDB

Amazon CloudWatch (dashboard)

AWS X-Ray

Amazon Cognito

AWS WAF

AWS Lambda

Amazon Comprehend

Amazon Kinesis

Data Streams

Amazon Kinesis

Data Firehose

AWS Glue Data Catalog

Amazon S3

Amazon AthenaAmazon QuickSight

AWS Cloud

Review analysis stackAPI Gateway stack Review backend stack

Review dashboard stack

Alarm Topic Email
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Architecture: Serverless patterns

AWS LambdaAmazon API Gateway

Amazon Comprehend

Amazon DynamoDB

AWS X-Ray

Amazon Cognito

AWS WAF

AWS Lambda

Amazon Comprehend

Amazon Kinesis

Data Streams

Amazon Kinesis

Data Firehose

AWS Glue Data Catalog

Amazon S3

Amazon AthenaAmazon QuickSight

AWS Cloud

Review analysis stackAPI Gateway stack Review backend stack

Review dashboard stack

Amazon CloudWatch (dashboard) Alarm Topic Email
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Architecture: Stack dependency

AWS LambdaAmazon API Gateway

Amazon Comprehend

Amazon DynamoDB

AWS X-Ray

Amazon Cognito

AWS WAF

AWS Lambda

Amazon Comprehend

Amazon Kinesis

Data Streams

Amazon Kinesis

Data Firehose

AWS Glue Data Catalog

Amazon S3

Amazon AthenaAmazon QuickSight

AWS Cloud

Review analysis stackAPI Gateway stack Review backend stack

Review dashboard stack

Parameter Store Parameter Store

Function

ARN

Table

ARN

GET PUT PUT GET

Amazon CloudWatch (dashboard) Alarm Topic Email
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Build prototype: Tool
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Tools

AWS SDKs

AWS CDK

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/

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/
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Tools: IaC for serverless

Web servers

Presentation layers

Application servers

Business logic

Database servers

Data layer

Server

Infrastructure Configuration/  Orchestration

Presentation

Business logic

Data

Queues/messages

Events Events

Serverless

Cloud Resource Management
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Tools: IaC for serverless

IaC 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

Manual Scripted Generators AbstractionsDeclarative

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

AWS Construct Library

Framework CLI

CDK Application

Stack(s)

ConstructConstruct

Core Framework AWS CDK CLI

Serverless

Containers CI/CD

Application Integration /  Foundational

Autoscaling

npm install …

coding
(stack + Construct)

cdk list

cdk diff cdk deploy

cdk destroy

cdk synth

cdk init

CDK Docs

TypeScript Python JavaScript Java C# Go
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AWS CDK components: AWS Construct Library

AWS Construct Library

Framework CLI

CDK Application

Stack(s)

ConstructConstruct

Core Framework AWS CDK CLI

Serverless

Containers CI/CD

Application Integration /  Foundational

Autoscaling
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AWS CDK components: Solutions Constructs

https://github.com/awslabs/aws-solutions-constructs

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

https://github.com/awslabs/aws-solutions-constructs
https://docs.aws.amazon.com/solutions/latest/constructs/welcome.html
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AWS CDK components: Solutions Constructs

AWS Solutions Constructs

AWS CDK Construct
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AWS CDK: Customized package

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

CDK application

(Web or AI/ML or data)

AWS CDK package
(Core framework + Construct Library)

AWS CDK package
(Core framework + Construct Library)

CDK application
(Web or AI/ML or data)

Customized CDK package

(Base class + Common utility)

o Configuration injection

o multi-target environment injection

o Prefix-naming management

o Stack dependency management

o Common pattern resources

https://github.com/aws-samples/aws-cdk-project-template-for-devops
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AWS CDK: Technical debt (config-hard coding)
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AWS CDK: Technical debt (config-hard coding)

▪ target environment

▪ lambda code path

▪ lambda memory size

▪Name Prefix

▪ target environment

▪ lambda code path

▪ lambda memory size

▪Name Prefix

Development configuration

Production configuration

Abstract

extract
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AWS CDK: Stack dependency

Direct dependency – tightly coupled
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AWS CDK: Stack dependency

Indirect dependency – loosely coupled
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AWS CDK: Customized CDK package

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

app-config-prd.json

app-config-dev.json

BaseStack

+ getParameter(key)

+ putParameter(key, value)

+ stackConfig: json

Multi-target

environment injection

Prefix-Naming 

Management

Configuration Driven 

Development

Stack dependency 

management

+ withStackName(baseName)

+ withProjectPrefix(baseName)

+ createS3BucketName(baseName)

Configuration 

injection

Prefix-naming 

management

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


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

Build prototype: Implementation
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Implementation: Source code

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

https://github.com/aws-samples/aws-serverless-nlp-comprehend-using-aws-cdk
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Implementation: Stack dependency
AWS Cloud

Review analysis stackAPI Gateway stack

Review backend stack

Review dashboard stack

1

2 3

4

AWS Lambda function ARN Amazon DynamoDB ARN

Amazon API Gateway name

Amazon Cognito UserPool ID

AWS Lambda function name

Amazon Kinesis Data Streams name

Amazon Kinesis Data Firehose name
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Implementation: 1. Review backend stack

AWS Lambda

Amazon Comprehend

Amazon DynamoDB

AWS X-Ray

Review backend stack

app-config-dev.json



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

Implementation: 1. Review backend stack

AWS Lambda

Amazon Comprehend

Amazon DynamoDB

AWS X-Ray

Review backend stack

BaseStack

+ stackConfig: json

+ withStackName(baseName)

+ withProjectPrefix(baseName)

+ createS3BucketName(baseName)
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Implementation: 1. Review backend stack

AWS Lambda

Amazon Comprehend

Amazon DynamoDB

AWS X-Ray

Review backend stack

lambda handler

CDK stack
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Implementation: 1. Review backend stack

AWS Lambda

Amazon Comprehend

Amazon DynamoDB

AWS X-Ray

Review backend stack
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Implementation: 1. Review backend stack

AWS Lambda

Amazon Comprehend

Amazon DynamoDB

AWS X-Ray

Review backend stack
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Implementation: 1. Review backend stack

AWS Lambda

Amazon Comprehend

Amazon DynamoDB

AWS X-Ray

Review backend stack

CDK stack
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Implementation: 1. Review backend stack

AWS LambdaAmazon API Gateway Amazon DynamoDB AWS Lambda

Parameter Store Parameter Store

Function ARN Table ARN

PUT PUT

Review backend stack Review analysis stackAPI Gateway stack

BaseStack

+ getParameter(key)

+ putParameter(key, value)
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Implementation: 2. API Gateway stack

Amazon API Gateway

Amazon Cognito

AWS WAF

API Gateway stack
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Implementation: 2. API Gateway stack

Amazon API Gateway

Amazon Cognito

AWS WAF

API Gateway stack
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Implementation: 2. API Gateway stack

Amazon API Gateway

Amazon Cognito

AWS WAF

API Gateway stack
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Implementation: 2. API Gateway stack

AWS LambdaAmazon API Gateway

Parameter Store

Function ARN

GET PUT
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Implementation: 2. API Gateway stack
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Implementation: 2. API Gateway stack

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

Configuration

injection

https://aws.amazon.com/serverless/
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Implementation: 3. Review analysis stack

AWS Lambda

Amazon Comprehend

Amazon Kinesis

Data Streams

Amazon Kinesis

Data Firehose

AWS Glue Data Catalog

Amazon S3

Amazon AthenaAmazon QuickSight

Review analysis stack
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Implementation: 3. Review analysis stack

Amazon DynamoDB AWS Lambda

Amazon Comprehend

Review analysis stackReview backend stack
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Implementation: 3. Review analysis stack

Amazon DynamoDB AWS Lambda

Amazon Comprehend

Review analysis stackReview backend stack

… … …
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AWS Lambda

Amazon Comprehend

Amazon Kinesis

Data Streams

Amazon Kinesis

Data Firehose

AWS Glue

Data Catalog

Amazon S3

Amazon AthenaAmazon QuickSight

Review analysis stack

Implementation: 3. Review analysis stack
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Implementation: 3. Review analysis stack

Syntax analysis table

Sentiment analysis table
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Implementation: 4. Review dashboard stack

Amazon CloudWatch (dashboard)

Review dashboard stack

Alarm Topic Email
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Implementation: 4. Review dashboard stack

Amazon CloudWatch (dashboard)

Alarm
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Build Prototype: Demo
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Demo
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After prototyping
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Production journey

Demo
PoC

Prototype

Pilot

Production

The journey from development to production

Functional requirement

✓ Feature usability

✓ Growth hacking

Non-functional requirement

✓ Security 

✓ Performance

✓ Cost

✓ …
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Security review

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

https://github.com/stelligent/cfn_nag

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

AWS Lambda

Amazon API Gateway

Amazon DynamoDB

Amazon Kinesis

Data Streams
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Wrap-up: Reusable template

AWS LambdaAmazon API Gateway

Amazon Comprehend

Amazon DynamoDB

AWS X-Ray

Amazon Cognito

AWS WAF

AWS Lambda

Amazon Comprehend

Amazon Kinesis

Data Streams

Amazon Kinesis

Data Firehose

AWS Glue Data Catalog

Amazon S3

Amazon AthenaAmazon QuickSight

AWS Cloud

AWS CloudFormation AWS CDK AWS Systems Manager

Review analysis stackAPI Gateway stack Review backend stack

DevOps ENV

Amazon CloudWatch (dashboard)

Review dashboard stack

Alarm Topic Email
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Wrap-up: Production-ready prototype

Modern application Agile/Scrum
Cloud-native approach Iterative approach

Functional requirements
Business context

Non-functional requirements
AWS Well-Architected

AWS LambdaAmazon API Gateway

Amazon Comprehend

Amazon DynamoDB

AWS X-Ray

Amazon Cognito

AWS WAF

AWS Lambda

Amazon Comprehend

Amazon Kinesis

Data Streams

Amazon Kinesis

Data Firehose

AWS Glue Data Catalog

Amazon S3

Amazon AthenaAmazon QuickSight

AWS Cloud

AWS CloudFormat ion AWS CDK AWS Systems Manager

Review analysis stackAPI Gateway stack Review backend stack

DevOps ENV

Amazon CloudWatch (dashboard)

Review dashboard stack

Alarm Topic Email

new CognitoToApiGatewayToLambda()

new WafwebaclToApiGateway()

new LambdaToDynamoDB() new KinesisStreamsToKinesisFirehoseToS3()

new DynamoDBStreamsToLambda()

Culture

Tool

Practice
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Thank you!

Please complete the session 
survey in the mobile app

Kwonyul Choi

kwonyulchoi (GitHub)

Kwonyul Choi (LinkedIn)


