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Lots of great ideas...
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Lots of great ideas...

...lLimited time to build them
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What you will know after this talk

- What AWS services to start with
- Best practices for developer tooling and testing
- How to evolve your application
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What you will know after this talk

- What AWS services to start with
- Best practices for developer tooling and testing
- How to evolve your application

How serverless and event-driven architectures
let you turn your ideas into applications faster
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About me

6 years at Amazon

Lead the Application Integration
Go-to-Market team

A self-taught serverless developer
(Python, JavaScript)

Studied the Chinese language
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Step 1: The app idea
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Language learning app

Daily reminders with Chinese vocabulary words

Logic to select and

\ %

send daily vocab

Daily schedule M

Daily vocab message

User

Database of vocab words
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What other kinds of applications can you build?




Step 2: AWS
serverless services
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Why serverless?

Serverless lets you run code without managing servers
= Scales up and down automatically
= Built-in high availability

= Pay-for-use billing model

Only code what you need to — Build your app faster
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The serverless toolbox
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AWS Lambda
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The serverless toolbox

AWS Lambda
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The serverless toolbox
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The serverless toolbox
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The serverless toolbox
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Full-stack serverless application
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Language learning app MVP
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Text message

Amazon EventBridge
scheduled daily event

QY

Send daily word

I

Amazon S3

Amazon SNS
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Example function code: Send text message

import json
import boto3

s3_client = boto3.client('s3")
sns_client = boto3.client('sns')

def Tambda_handler(event, context):

# Ccall S3 to retrieve today's vocabulary word

message = “Today’s word is ” + word
try:
response = sns_client.publish(
TargetArn="arn:aws:sns:us-east-1:1234567890:App"’,
Message=json.dumps({'default': json.dumps(message)}),
MessageStructure="'json’

)

except Exception as e:
print(f"Failed to send text message. Error: {e}")
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Step 3: Development
best practices
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Developer tools

- Experiment in the console to get started

aws 225 Services ‘ Q, Search for services, features, blogs, docs, and more [Option+S]

Lambda Functions testFunction

testFunction

» Function overview info

Monitor Configuration Aliases Versions

Code source Info

File Edit Find View Go Tools Window

o

lambda_function

testFunction .;:1. v Lmport json

lambda_function.py def lambda_handler(event, context):

# TODO implement
return {
'statusCode': 200,
'body': json.dumps('Hello from Lambda!')

Environment

Woo~NOOUV &~ WN B
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Developer tools: IaC framework

- Experiment in the console to get started
- Deploy using an infrastructure as code (laC) framework

serverless
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Example AWS SAM template

AwSTemplateFormatversion: '2010-09-09'
Transform: 'AwS::Serverless-2016-10-31"
Description: An app that sends a daily text message with a Chinese vocab word.

Resources:
SendTextFunction:
Type: 'AWS::Serverless::Function'
Properties:

Handler: app.lambda_handler
Runtime: python3.8
Policies:
- SNSPublishMessagePolicy:
TopicName: !GetAtt SendTextSNSTopic.TopicName
Environment:
variables:
SNS_TOPIC_ARN: !Ref SendTextSNSTopic
Events:
DailyEventBridgeEvent:
Type: Schedule
Properties:
Schedule: cron(0 20 * * 7 *)

# S3 Bucket and SNS Topic defined below

dws
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Developer tools: CI/CD

- Experiment in the console to get started
- Deploy using an infrastructure as code (laC) framework
« Set up an automated deployment pipeline

%) circleci = GitHub

AWS CodePipeline

This is not a complete list. To view all AWS Partners for this category, visit AWS Partner
Solutions Finder. This list of partners is current as of October 17, 2022.
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Automated deployment pipeline

R - )
> §j|<_/> > </> >

AWS CodeCommit AWS CodePipeline
Application is defined Code is uploaded New code launches New application
using a serverless to a repository a new build process code is deployed

development framework

aws
~—
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Developer tools: Testing

Two approaches to testing

= For testing complex Lambda function code logic — use unit tests
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Example function code unit test

import unittest
from unittest import mock
from my_function.app import lambda_handler

def mocked_read_s3_file(bucket_name, key_name):
return # Mocked file contents from S3

def mocked_publish_message():
return # Mocked SNS topic response

class MyFunctionTest(unittest.TestCase):

@mock.patch('my_function.app.read_s3_file', side_effect=mocked_read_s3_file)
@mock.patch('my_function.app.publish_sns_message', side_effect=mocked_publish_sns_message)

def test_build(self, read_s3_file_mock, publish_sns_message_mock) :
response = lambda_handler(self.test_event(), "")
self.assertEqual (read_s3_file_mock.call_count, 1)
self.assertEqual (publish_sns_message_mock.call_count, 1)

def test_event(self):
return # Mocked EventBridge scheduled event payload
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Developer tools: Testing

Two approaches to testing
= For testing complex Lambda function code logic — use unit tests

= For testing service integrations — test in the cloud
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Test in the cloud faster

« AWS SAM Accelerate lets you quickly iterate against the cloud
 Sync code changes using the sam sync CLI command
- Useful for development environments
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Step 4: Building the app

aws © 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved.
\-—-;’



Phase 1: Text messages

Text message
A\

QY

Amazon EventBridge Send daily word Amazon SNS
scheduled daily event

Amazon S3
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Phase 2: Subscribers, APIs, and a static website
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AWS Amplify Amazon API Gateway

N\

Subscribe Unsubscribe

N\
&

Amazon DynamoDB

Send daily word

L
S

Amazon S3

@’!

Amazon
EventBridge
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Subscribe to receive daily vocab word emails.

Choose an HSK Level Email address Subscribe

Which HSK level are you?

Click on each level below to see sample words, or check out r
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Plan your DynamoDB access patterns

Typical SQL data structure

User 1
User 2
User 3 _
! Vocab list 1
‘ Vocab list 2
Ll Vocab list 3

SQL uses joins and aggregates
data well
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Plan your DynamoDB access patterns

Typical SQL data structure NoSQL data structure
e
User 1 User 1 Vocab list 1
User 2 Vocab list 2
User 3 _ User 2 Vocab list 1
‘ HoClIlge User 3 Vocab list 2
Ioi Vocab list 2 Vocab list 3
Vocab list 3
SQL uses joins and aggregates NoSQL uses item collections and is

data well designed for low latency at scale
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Phase 3: User login and profiles
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aao IV

U Xiao shén
* Studying since Sep, 2020

Manage lists Profile settings

Today's words

BEF

wo shou
to shake hands

HSK Level 4, simplified

Review
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€ Back

Profile settings

Email

Profile name
I\ xido shén

Emoji

[

Character set preference

Traditional

his sets your default character set on the website, but wil

not affect your list subscriptions.

€ Back
My subscriptions

HSK Level 4,
simplified

HSK Level 6,

traditional

Find new lists

HSK Level 1,
simplified

HSK Level 2,
simplified

HSK Level 3,
simplified

HSK Level 5,

Unsubscribe

Unsubscribe

Subscribe

Subscribe

Subscribe




Step 5: Extending the app
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New feature: Daily vocab tweet bot

@! > >|z|

EventBridge daily Select today's vocab Email
scheduled event words and send email
\4

o

Amazon DynamoDB
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New feature: Daily vocab tweet bot

@)

EventBridge daily Select today’s vocab
scheduled event words and send email
\4
|

Amazon DynamoDB
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New feature: Daily vocab tweet bot

\\‘ I/ \\\ I, N
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Rule

Send email Email

EventBridge daily Select today's
scheduled event vocab word

L
b

Amazon DynamoDB

EventBridge
event bus
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New feature: Daily vocab tweet bot

205 3G
Event Rule
EventBridge daily Select today's EventBridge
scheduled event vocab word e B

L
b

Amazon DynamoDB

dws

N7
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Future
features




New feature: Daily vocab tweet bot

Event schema

{
“source”: “vocab-app”,
“detail-type”: “todays-words-set”,
“detail”: {
“1dempotency-key”: “0123456”
}
}
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New feature: Daily vocab tweet bot

Event schema

{
“source”: “vocab-app”,
“detail-type”: |“todays-words-set”
“detail”: {
“1dempotency-key”: “0123456”
}
}
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“The vocab words for today

/ have been selected”

\ Unique identifier so that
services processing the

event don't process it twice
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New feature: Daily vocab
Haohaotiantian @haohaotianti... - 10 Nov

twe et b Ot Today's word HSK Level 3

Aia
ran hou
after; then (afterwards); after that;

@haohaotiantian_ afterwards

haohaotiantian.com
YF4F KK Get Daily Chinese Vocab In Your
Inbox

S/

Haohaotiantian @haochaotianti... - 09 Nov
Today's word HSK Level 1

it

Xié
some; few; several; (a measure word)
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New feature: Vocab word audio

7

Example sentences Amazon Polly

to rain; rainy
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Step Functions Workflow Studio

Services Q. Search for services, features, blogs, docs, and more [Option+S] VAN ® N. Virginia ¥

Edit GenerateAudioStateMachine-staging info

Q 4 9 Undo c Redo @ Zoom in @ Zoom out ® Center

Import/Export ¥ Form Definition

MOST POPULAR Workflow
| start )

AWS Lambda _
Invoke I Start at

Choose which state is the starting point of the
workflow

Amazon SNS Lambda: Inv?ke
Publish Get word list

s
k Get word list
Amazon ECS v/

RunTask ‘ Map state ’ Comment - optional

kE} Iterate over word batch A human-readable description of the state
AWS Step Functions machine.
StartExecution

Generates and save audio files for a

A 4

iven list ID.
AWS Glue Amazon Polly: StartSpeechSynthesisTask 9

StartJobRun Generate audio file

COMPUTE 4 TimeoutSeconds - optional

@ DynamoDB: Updateltem The maximum number of seconds an execution
3 Update item with audio file key of the state machine can run. If it runs longer
than the specified time, the execution fails with
a States.Timeout.

i} Amazon Data Lifecycle Manager P

I'“- Amazon EBS \ 4
Wait state
Wait

l“- Amazon EC2

aWS © 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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New feature: Vocab word audio

terate over word batch

Generate audio file

=5
= Update item with audio file key

s last_word_token present?
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New feature: Vocab word audio

v

Loop through batches of vocab words

terate over word batch

Generate audio file

Step Functions AWS SDK
integration calls services APlIs

=¥

> =4 Update item with audio file key

Wait state to rate limit calls to Amazon Polly APl ——>

dws

N7
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Monthly cost

« 100+ active subscribers

4.5 thousand API Gateway requests

« 4.8 thousand Lambda invokes

« 10 thousand Amazon CloudFront requests
« 32 thousand Amazon S3 requests
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Application monthly cost

Amazon Route 53 hosted zone $0.50
CloudFront $0.11
Amazon S3 $0.08
APl Gateway $0.01
EventBridge $0.00
Amazon Cognito $0.00
Free Tier DynamoDB $0.00
Lambda $0.00
Step Functions $0.00
Amazon SES $0.00
Tax $0.12
AWS 2022, Amazon Web Services, Inc. o its affilates. Al rights reserved.
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Tips for building your first
serverless application

Developer tooling
= Deploy using an laC framework
= Set up an automated deployment pipeline

= Test in the cloud
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Tips for building your first
serverless application

Developer tooling
= Deploy using an laC framework

= Set up an automated deployment pipeline
= Test in the cloud

Application design
= Plan your database access patterns

= Use workflows to orchestrate services

= Emit events to extend your app

aws
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Serverless and event-driven architectures let you
turn your ideas into applications faster

@em__shea
https://haohaotiantian.com
https://qithub.com/em-shea/vocab

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


https://haohaotiantian.com/
https://github.com/em-shea/vocab

Continue your AWS serverless learning

Learn at your Increase your Earn AWS
own pace knowledge serverless badges
E | aws
E @ 8 Serverless
N\ V4 N ] 2022
Expand your serverless Use our Ramp-Up Guides Demonstrate your
skills with our Learning Plan to build your knowledge by achieving
on AWS Skill Builder serverless knowledge digital badges

https://s12d.com/serverless-learning
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https://s12d.com/serverless-learning

Thank you!

Emily Shea
@em__shea
ey Please complete the session
J]i)@ survey in the mobile app
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