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What is AWS Amplify?

e An AWS service for building and deploying full stack applications to the cloud
e What can you build with Amplify? (source)

o Server-side rendered web applications

o Single page web apps and static websites

o Native mobile applications

o Cross-platform applications

e Interfaces with other AWS services like CloudFront and S3
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Figure: https://aws.amazon.com/amplify/ 03
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History of AWS Amplify: Why?

Released in 2017 as an open-source JavaScript library to make it easier to develop cloud-connected
mobile and web apps (source).
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History of AWS Amplify: Why?

o o . Key Capabilities of Full-Stack Web Frameworks
M Ot I Va t I o n S . Open-source frameworks such such as Next.js on React or Nuxt on Vue make it easy to ship
production-grade full stack web applications
[ J Server-Side Rendering (SSR) r___________' :____________' P T T T
. | Userinterface | | CSR : ! SSG / SSR I
e Full-stack frameworks such as Next.js, Nuxt o - s e s s s !
that allow developers to handle both front end T S Y
. . : Routing : | DataFetching : Caching :
and back end in a single codebase and | I [ )
____________ T AN SN
| | I
deployment. : API Routes : I SEO { : Middleware I
o  CSR: Client-Side Rendering e IR N [ T I
o  SSG: Server-Side Generation
o  SEO: Search Engine Optimization
Figure:

https://aws.amazon.com/blogs/mobile/evolution-of-full-stack
-development-with-aws-amplify/
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History of AWS Amplify: How?

e How AWS Amplify has evolved:
o 11/2017: Initial release as an open-source JavaScript library
o 8/2018: Launch of Amplify CLI
o 12/2020: Launch of Amplify Studio, a GUI to build backends
o 12/2021: Addition of Ul building to Amplify Studio, with Figma-to-React capabilities and
form generation.
o Gen 2 of AWS Amplify introduces infrastructure-as-code tools and Al assistance from
Amazon Q Developer
e Driving factors for evolution:
o Generative Al
o Faster feedback loop
o Lower the barrier to entry for full-stack development and hosting
e (Source)
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History of AWS Amplify: Who?

e Alternatives:
o  Google Firebase (Platform as a Service)

®
Azure App Service (Platform as a Service)
Vercel (Platform as a Service)

Heroku (Platform as a Service)

SST (Infrastructur as Code)
08
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Features

Features (Front End)

e Supports hosting for popular front end

web frameworks f&

o React e

Swift Android Java
o Vue
@) Angular ﬁ Js
e Automated scaling backed by AWS cotlin Javascrit fenct
Cloudfront cloud delivery network (CDN)
e Automated build and deploy from < g

GitHub

Flutter Angular
o Also works with AWS CodeCommit

Vue
Preview deployments @ i @

Monitoring Hugo Jekyll Gatsby

Figure: https://aws.amazon.com/amplify/ 10




Features (Back End)

e Serverless, scales resources

Production
as needed (source) (ain bkanch)
Git repository Amplify Console - N
([ ] Under the hood: e (7 3 N\ (M i ) @ main.amplifyapp.com
ain WV
@ 83 (—\ [ Main } [Deployed@ }% \V # | NEXT..
) Lambda N'ﬁl'l @ main-backend
o CloudFront ol BEEE
a A~ 4
e Can compose backend with soset | [N G N
. . S @ dev-backend
any AWS resource, including SR
a E
DynamoDB, AppSync, etc. Rene L J
. . . . e ¥ eV (® dev.amplifyapp.com I
e Simplified authentication i Dev }"\[neployed © lﬁ V | & | NEXT»
(leave this to the experts) - X “

Staging

e Low code (build with GUI) (dev branch)

Figure: https://aws.amazon.com/amplify/extensibility/
1l

Use cases




Example Use Case 1: Deploying a Website

A\

AWS Amplify
Deliver and host static
web apps using Amplify
products and tools

Connect your Repository
Connect your source
code from a Git repository
or upload files in the
Amplify console

Configure Build Settings
Confirm build settings for

the front end and backend
from the Amplify console

L]
A

Deploy your App
Amplify deploys your
app directly from the

Amplify console to a globally
available content delivery
network (CDN)

Figure: https://aws.amazon.com/amplify/hosting/

Example Use Case 2: Rapidly Developing
Back End Infrastructure

Neiman Marcus

A well-known name in luxury retail, Neiman Marcus operates 38 US department stores and a premier digital service for customers around
the world. It is the flagship brand of the Neiman Marcus Group, founded in 1907. To speed up its app development time, the Neiman

Marcus team chose to build on a serverless architecture using AWS Amplify.

"Using AWS Amplify to build a serverless architecture on AWS, the development team at Neiman Marcus accelerated the launch of our
application, reduced development costs, increased agility, and gained the ability to deploy rapid updates. Using AWS Amplify on a

serverless architecture cost us 90 percent less than if we had built the app using a more traditional method. This is a huge win for us.”

Hemanth Jayaraman, Senior Director of Cloud Engineering - Neiman Marcus

Read the case study »

Source: https://aws.amazon.com/amplify/customers/
Case study: https://aws.amazon.com/solutions/case-studies/neimanmarcus-case-study/
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Advantages and disadvantages

AWS Amplify Advantages

e Pay as you go pricing

o  Only get charged for the infrastructure you use as opposed to buying into a fixed-price plan or by seat
e Managed solution for cloud infrastructure

o Don’t need to know how to provision and use cloud resources when all you want to do is host a website
e Integrated with AWS

o Amazon S3 (Storage) A [ :
o CloudFront (Content Delivery Network) S — B ‘ %

o Amazon Cognito (Authentication)
o  AWS Lambda (Server-Side Rendering)

e Source |

AWS Amplify Hosting Source Code
Managed CI/CD Repository

Amazon Cognito Amazon Bedrock 1
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|
I
|
|
|
|
|
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|
I
|
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|
|
I
AWS Lambda ‘;
Dynamic Content |
(SSR) ‘V
i :
i | CloudSandbox  Developer |
I :

I

|

|

I

|

Personal Cloud Sandbox

Amazon S3
Static Content

AWS AppSync Amazon 3
GraphQL AP/ Storage

Figure:
https://aws.amazon.com/blogs/mobile/evolution-of-full-stack-developm
ent-with-aws-amplify/
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AWS Amplify Disadvantages

e Uncompetitive free tier vs competing services © Edge Network
o AWS Amplify free tier (left) Uttra
o Vercel free tier (right)

Fast Data Transfe
100 GB /month included

Deploy an app with AWS Free Tier

Free for 12 months.

10 GB /month included

Build and deploy No cost up to 1,000 build minutes per month
1M /month included

Data storage No cost up to 5 GB stored on CDN per month

Edge Middleware
Data transfer out No cost up to 15 GB per month Invocations ?

LY 1M /month included
Request count (SSR) No cost up to 500,000 requests per month
Request duration (SSR) No cost up to 100 GB-hours per month

Source Images 7

1000 images /month included

AWS Amplify Disadvantages

e Slow build times (more on this later)
o  Build and deploy time for demo app as reported by Amplify:

Build 4 minutes 18 seconds &

Deploy 7 seconds @ ~

18



Developer experience

Usability Impressions

e Simple to use, but the build times were quite slow
o For a continuous iteration workflow this can be very frustrating
o Build and deploy time for demo app:

Build 4 minutes 18 seconds @ v

Deploy 7 seconds @
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Usability Impressions

Experiment: Build time comparison for create-react-app, a
simple React website:

Steps:

e |Initialize create-react-app project
o (npx create-react-app my-app)
e Push to GitHub
e Deploy to cloud service with default settings

Edit src/App. js and save to reload.

Learn React
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Usability Impressions

AWS Amplify: 1 min, 21 sec

Deployment 1 [¥] pownload G Redeploy this version
Deployed ©®
Started at Build Domain Rep
12/2/2024, duration https:/ | G- pifyapp.com cre:
10:09 PM 1 app
minute amj
21
seconds
Build 1 minute 19 seconds &) ~
Deploy 1second @ ~
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Usability Impressions

Vercel: 50 sec (38% less time!)

Use case

‘ O S t Work with teams

Deploy an app

Build and deploy

Data storage

Data transfer out
Request count (SSR)

Request duration (SSR)

Build a backend

® Ready Production

50s (2m ago)

@ create-react-app-vercel {llllvercel.app +1

create-react-app-vercel-git-main | GG < ccl 2.
create-react-app-verce N <

main

5529053 Initialize project using Create React App

Always free - no pay-per-seat pricing.

with AWS Free Tier

Free for 12 months.

No cost up to 1,000 build minutes per month

No cost up to 5 GB stored on CDN per month

No cost up to 15 GB per month
No cost up to 500,000 requests per month

No cost up to 100 GB-hours per month
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Pricing

without AWS Free Tier

Pay for what you use. Includes multiple sites per
project and public SSL certificates at no additional cost.

$0.01 per minute

$0.023 per GB per month (this charge recurs until the
app is deleted)

$0.15 per GB served
$0.30 per 1 million requests

$0.20 per hour (GB-hour)

Amplify app frontends are powered by fully-managed AWS services. Many offer generous Free Tiers to get started

and pay as you go pricing thereafter. No monthly minimums - simply pay for what you use.

From Amplify pricing: https://aws.amazon.com/amplify/pricing/
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Cost Analysis: Two Use-Cases

e Hobby Development and Rapid Prototyping
e Production Deployment
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Cost Analysis: Rapid Prototyping

Example 1 °

A startup team with 5 developers have an app that has 300 daily active users. The team commits code 2 times per day.

Monthly build & deploy charges

e Assumptions: Average build time = 3 mins; Number of work days/month = 20
e Total build time per month = num of devs * num of commits/day * num of days * avg. build time = 5*2*20*3 = 600 build mins per month

» Monthly build & deploy charges = 600*.01 = $6
Monthly hosting charges

» Assumptions: Web app size = 25 MB, average size of page requested = 1.5 MB
» Monthly GB served = Daily active users * average page size * days = 300 * (1.5/1024) * 30 = 13.18 GB
* Monthly GB stored = web app size * number of monthly builds = (25/1024)*(5*2*20) = 4.88 GB

o Monthly hosting charges = 13.18*$0.15 + 4.88*$0.023= $1.97 + $0.11 = $2.08

Total monthly charges

Total charges = Build & deploy charges + Hosting charges = $6+$2.08 = $8.08 per month

Example taken from Amplify pricing: https://aws.amazon.com/amplify/pricing/ 26




Cost Analysis: Rapid Prototyping

Compare to Vercel free tier:

e 100gb/month of data transfer out
e Unlimited build time

Vercel builds the same application in seconds vs Amplify’s minutes, which makes being charged for

build time in Amplify extremely unappealing.

Amplify doesn’t offer much to justify these downsides.

Vercel pricing: https://vercel.com/pricing

Cost Analysis: Production

Example 2

A web app has 10,000 daily active users and is updated 2 times per month.

Monthly build & deploy charges

* Assumptions: Average build time = 3 mins

« Total build time per month = num of updates/month * avg. build time = 2*3 = 6 build mins per month

« Monthly build & deploy charges = 6*.01 = $0.06

Monthly hosting charges

« Assumptions: Web app size = 100 MB, average size of page requested = 1.5 MB

* Monthly GB served = Daily active users * average page size * days = 10,000 * (1.5/1024) * 30 = 439.45 GB
« Monthly GB stored = web app size * number of monthly builds = (100/1024)*2 = 0.19 GB

« Monthly hosting charges = 439.45*$0.15 + 0.19*$0.023= $65.92

Total monthly charges

Total charges = Build & deploy charges + Hosting charges = $0.06+$65.92 = $65.98 per month

From Amplify pricing: https://aws.amazon.com/amplify/pricing/
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Cost Analysis: Production

Compare to EC2

EC2 charges data transfer at $0.09/GB. For 439.45GB, we pay 39$.

This leaves 27$/month. We can afford a t3.small instance for 15$.

t3.small isn’t a very powerful instance,

10,000 requests per day is around 7 requests per minute, which our instance should be able to handle
easily.

The biggest cost of Amplify in this use-case is the Data Transfer rate of $0.15/GB, much higher than EC2's.
10,000 requests a day is not that many, and it’s clear that as the size of the webpage or the number of
requests increases, the cost of data transfer will greatly outpace any other costs.
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Conclusions

e AWS Amplify provides a simple, managed solution for deploying and hosting a full stack web
application

e Good if you want to fully buy into the AWS ecosystem and you are unfamiliar with cloud
technologies and just want to get a website spun up

e Ultimately, not very cost-effective for what you get: You may want to consider other services if
you're looking for better developer experience or more services under the free tier.
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L
Demonstration

Making a to-do app with Vue and
AWS Amplify My todos

delete this &

-7 App successfully hosted. Try creating a new todo.
Review next steps of this tutorial.

Prerequisites

AWS Account
GitHub Account
Node.js

Git

Code editor




Step 1: Create starter app from template

Create a new repository

Template:

https://github.com/new?template _name=amplify-vue-tem

plate&template _owner=aws-samples&name=amplify-vue-

template&description=My%20Amplify%20Gen%202%20st

arter%20application

Include all branches

Owner *

. OtherAndrew ~

Repository template

Required fields are marked with an asterisk (*).

@ aws-samples/amplify-vue-template ~

Repository name *

/ amplify-vue-template

Great repository names are short and memorable. Need inspiration? How about

Description (optional)

My Amplify Gen 2 starter application

] Public
]

\ Private

Create repository
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Step 2: Deploy starter app to GitHub

e Deploy to Amplify:
https://console.aws.amazon.com/am
e Select GitHub

lify/create/repo-branch

e Give AWS permission to read from your GitHub account
e Install and Authorize AWS to read from the repo you just created

Install & Authorize on your personal account
for these repositories:

All repositories
@ Only select repositories
[ Select repositories ~

/amplify-vue-template

with these permissions:

Write access to files located at a
Read access to code and metadata

Read and write access to checks, pull requests, and repository
hooks

Install & Authorize

https://3rdp.oauth.console.api.aws
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Step 2: Deploy starter app to GitHub

e Select repo for starter app,  Add repository and branch

and choose main branch

[ Click “Next” o |- v !fy-vue-template

(:) If you don't see your repository in the dropdown above, ensure the
Amplify GitHub App has permissions to the repository. If your

Update GitHub permissions X

repository still doesn't appear, push a commit and click the refresh

button.

Q  main

My app is a monorepo

Cancel Previous @
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Step 2: Deploy starter app to GitHub

e Use default settings on App Settings screen

o Click “Next”

Build settings

Your build settings have been detected automatically, please verify your "Frontend build command" and "Build output
directory”.

Auto-detected frameworks

A\ Amplify Gen 2

Frontend build command Build output directory
npm run build dist
Edit YML file

Password protect my site

Service role
Amplify requires permissions to deploy backend resources in your account.

© Create and use a new service role

[ (@  service role policies v ]

Use an existing service role

v Advanced settings Build image, environment variables, cookies in cache key, live package updates
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Step 2: Deploy starter app to GitHub

Repository details 2 Edit

Confirm everything is correct o o

Click “Save and deploy” - S —
Deployment can take between 2 to 5 minutes -

Click “Visit deployed URL” when successfully deployed popsttings .

to see your app!

amplify-vue-template npm run build

Framework 8uild output directory

g - Amplify Gen 2 dist
amplify-vue-template Manage sandboxes Visit deployed URL [4

App ID: _ a9 Advanced settings 2 Edit

Bulld image Keep cookies in cache key
Using default image Enabled
Branches 1 Q -+ Add branch 9 9
Live package updates Environment variables
None
main * Production branch
Deployed @ — i
() First-time account setup required
Amplify needs to run a one-time setup for this account and region before it can deploy resources in the account.
Domain Last deployment Last commit This process will begin when you click "Save and deploy" and usually takes between 2 to 5 minutes.

https:/_.com 0 minutes ago Auto-build / amplify-vue-template:main
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Step 3: Test your new app!

e Add some items

My todos

~ N

remember to pay electricity bill

work on my proposal

study for algo final

v

-7 App successfully hosted. Try creating a new todo.
Review next steps of this tutorial.
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Step 3: Test your new app!

e Click into the main branch in Amplify overview ek
e Click into “Data manager” under “Data” in the left sidebar to Deployed ©
see your todos

s

Data manager

main << Select table
‘ Todo ¢ ‘
O Deployments Todo  Q Ul + Create Todo
M . id content createdAt updatedAt
O Authentication
2 _ remember to pay electric 2024-11-25T05:27:26.7 2024-11-25T05:27:26.7

@ Data -

_ work on my proposal 2024-11-25T05:27:04.5 2024-11-25T05:27:04.5....

_ study for algo final 2024-11-25T05:26:56.3 2024-11-25T05:26:56.3

Data manager t

3 records fetche

API playground

39

Let’s add a feature.




Step 4: Set up local dev environment

e Download amplify_outputs.json
o Click into the “Deployments” tab in the sidebar
o Scroll down and click on “Download amplify _outputs.json”

«

main

Deployments

O Deployments
Deployment 1

G Redeploy this version

Last
commit
Auto-

build

5 minutes 44 seconds @ v

2seconds @ +

] pownload
O Authentication Deployed @
E Data -
Started at Build Domain Repository
: 9:18 PM 5 minutes 47 template:main
API playground seconds
Al | New W Build
& storage Deploy
4 Functions
© Ul Library Deployment history | Deployed backend resources

Deployed backend resources 78 Q

[¥] Download a mpiify_o\‘uts,jso n

Step 4: Set up local dev environment

e Clone your repo to your local machine
o git clone
https://github.com/<github-user>/ampl
ify-vue-template.git
e Navigate into the repo and install dependencies Feoanunode Fun S Senfid fon
o cd amplify-vue-template && npm
i ns t a l 1 package.json package-lock.json
e Move the “amplify _outputs.json” file you just '
downloaded into the repo’s root directory el
e Open the project in your favorite code editor SERECIENG e

amplify_outputs.
json

tsconfig.app.json

CODE_OF_
CONDUCT.md
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vite.config.ts

README.md

index.html

amplify.yml
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Step 5: Add delete functionality

e In src/components/Todos.vue, add :

function deleteTodo(id: string) {

client.models.Todo.delete({ id })

} .
listTodos( );
Under the createTodo() function. };

}
%
29| [function deleteTodo(id: string) {

client.models.Todo.delete({ id })

}

onMounted(() => {
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Step 5: Add delete functionality

e Add an onclick handler to the list elements
o Add:

@click="deleteTodo(todo.id)" new</button>

inside the <li> opening tag B
4o. id"

deleteTodo( todo. id)"p
{{ todo.content }}
</1li>
</ul>
<div>
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Step 6: Test changes locally

e Runnpm run dev

e Visit local dev server at http://localhost:5173/

e Click on a to-do item to delete it!

My todos

[delete this & ]

-7 App successfully hosted. Try creating a new todo.
Review next steps of this tutorial.
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Step 7: Commit changes and push

git add src/components/Todos.vue

git commit -m "add delete on click functionality to Todos.vue"

git push
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Step 8: See changes on Amplify!

e Amplify will automatically rebuild and redeploy the app on every commit
o This can take between 2 to 5 minutes

My todos

[delete this & ]

-7 App successfully hosted. Try creating a new todo.
Review next steps of this tutorial.

Step 9: Teardown

e Under “App settings” > “General settings” in the sidebar, click on the “Delete app” button

Kewrlites ana reairects

Secrets Delete app
{& App settings - Once an app is deleted it cannot be recovered.
General settings
=
Branch settings .
Delete this app? X

To confirm this deletion type "delete" in the field

e Confirm deletion: [ ]
delete

@ If this app has deployed backend resources, they will also get deleted.

Please monitor the status of deletion in the CloudFormation console

i Delete app
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Questions?




