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“What we desire from an
abstraction is a mechanism
which permits the expression of
relevant details and the
suppression of irrelevant details.”

Barbara Liskov
Programming with Abstract Data Types
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Memory management

CODE

public class Main {
static void heyThere() {
System.out.printin("oh hey there, vegas!");

}

public static void main(string[] args) {
IEVALEEEIOF

}

// Ooutputs "Oh hey there, vegas!"
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Memory management

CODE STACK

public class Main {
static void heyThere() {
System.out.printin("oh hey there, vegas!");

public static void main(string[] args) {
IEVALEEEIOF

// Ooutputs "Oh hey there, vegas!"
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Memory management

CODE STACK HEAP

public class Main {
static void heyThere() {
System.out.printin("oh hey there, vegas!");

}

public static void main(String[] args) {
heyThere();

}

// outputs "Oh hey there, Vvegas!"

aws )
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PRECURSOR TO GARBAGE COLLECTION
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Garbage collection

CHALLENGES OF TAKING OUT THE TRASH
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Garbage collection
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A GENERATIONAL APPROACH
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Rust Foundation

HTTPS://FOUNDATION.RUST-LANG.ORG/

Rust
Foundation
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HTTPS://GITHUB.COM/AWSLABS/AWS-SDK-KOTLIN

package sdk.test.lambda
import aws.sdk.kotlin.services.s3.S3Client

suspend fun main(args: Array<String>) {
val bucketName = args.firstOrNull() ?: return

S3Client.fromEnvironment().use { s3 ->

s3.createBucket {
bucket = bucketName

println("$bucketName is ready")

aws

S
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New SDKs: Rust

HTTPS://GITHUB.COM/AWSLABS/AWS-SDK-RUST

std: :env;

#[tokio::main]
main() -> Result<(), aws_sdk_s3::Error> {
let bucket_name
env: :var("BUCKET_NAME") . expect("bucket name must be specified");

s/ load region, credentials and SDK configuration via the default chain
config aws_confiqg:: Joad_from_env(). ;
s3_client aws_sdk_s3::Client: : new(&config);
rsp s3_client.create_bucket() . bucket(bucket_name).send(). ?;

printin/("bucket created 1n {location:?}", lTocation rsp. location());

ok ()

aws
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New SDKs: Swift

HTTPS://GITHUB.COM/AWSLABS/AWS-SDK-SWIFT

@) CreateIdentityPoolOutputResponse {
cognitoIdentityClient ( "us-east-1")
cognitoInputCall (
"com.amazonaws.mytestapplication",
"identityPoolMadewithSwiftSDK”
)
result = cognitoIdentityClient. ( : cognitoInputCall)
result
¥
aws © 2021, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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AWS CloudFormation

INFRASTRUCTURE-AS-CODE
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AWS CloudFormation

INFRASTRUCTURE-AS-CODE




AWS CloudFormation
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ONE APl FOR EVERYTHING
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Imperatively

APPROACHES TO PROVISIONING RESOURCES
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Declaratively

APPROACHES TO PROVISIONING RESOURCES
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AWS CDK

APPROACHES TO PROVISIONING RESOURCES
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{ path:
]
}’
{ paths '/,
children: [
{ path:

‘/products’,
‘/orders’,
'/timesheets’,
*/invoices’,
‘/xero’,

‘/roles’,
*Jusers’,
‘Jusers/:id’,
'/scripts’,

' /surveys',
‘/tags’,
'faudits’,
‘/pipelines’,
'/groups’,

' /modules’,
' /company-setup’,

' /appointment-setup’,

‘/terminology’,
' /workflows',
‘/lead-setup’,

' /lead-sources',

component: Products,
component: Orders,
component: Timesheets,
component: Invoices,
component: Xero,

component: SubMenu,

component: Roles,
component: Users,
component: User,
component: Scripts,
component: Surveys,
component: Tags,
component: Audits,
component: Pipelines,
component: Group,

component: SubMenu,

component: Modules,
component: Company,
component: AppointmentSetup,
component: Terminology,
component: Workflows,
component: LeadSetup,

component: SubMenu,

component: LeadSources,

'Products’,
‘Orders’,
‘Timesheets',
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‘Admin’,

‘Roles’,
‘Users’,
‘User’,
‘Scripts’,
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'Settings’,

'Modules’,
‘Company’,
moduleTitle( 'Appoin
'Terminology',
"Workflows',

‘Lead list’,

'Pick Lists’,

‘Lead Sources'.
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class="consultant-board-table"
v-loading="1oading">
<el-table-column label="Name"
prop="name"
min-width="156"
fixed
sortable>
<template slot-scope="scope">

<span @click="handleAvailability(scope.row)"

:class="scope.row.is_always_available ? 'always_free' : 'always_unavailable'">

{{ scope.row.name }}
</span>
</template>
</el-table-column>

<el-table-column v-for="(slot, i) im firstHeader" :key="slot.label">
<template slot-scope="scope” slot="header">
<div class="el-table__header-wrap">
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» el-table.consultant-board-table

Enable File Watcher to complile SCSS to CSS?

input, textarea, select, button {
font-family: $--font-family !important;
}

#app {
> div.loading-screen {
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background-size: cover;
background-position: center;
height: 166vh;
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AWS CDK

APPROACHES TO PROVISIONING RESOURCES

Amazon DynamoDB
Settings table

AWS Lambda
Settings function
M

Amazon Cognito

Amazon S3 bucket
WebUIBucket

Amazon CloudFront

Storage management component

A

AWS Amplify Amazon S3 bucket

Client API

Amazon S3 bucket
CURBucket

AWS Lambda Amazon Athena
Cost fllmction B

AWS Cost & Usage
Report (CUR)

Amazon S3 bucket
AthenaResultsBucket |

Data component

il o

Amazon APl  AWS AppSync
Gateway

AWS Lambda
Gremlin function

Amazon Neptune

Amazon API Gateway
ServiceGremlin API

©

AWS SDK

»-9-[E

AWS Lambda Amazon OpenSearch Service
Search function (successor to Amazon
Elasticsearch Service)

Image deployment
component

Amazon S3 bucket
DiscoveryBucket

[
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AWS CDK

APPROACHES TO PROVISIONING RESOURCES

JavaScript Python Java C#

export class extends . {
constructor(scope: core.App, id: string, props?: core.StackProps) {
super(scope, id, props);

const vpc = new ec2.Vpc(this, "MyVpc", {
maxAzs: 3 // Default is all AZs in region

1);

const cluster = new ecs.Cluster(this, "MyCluster", {
vpc: vpc

IR

// Create a load-balanced Fargate service and make it public

hew ecs_patterns.ApplicationLoadBalancedFargateService(this, "MyFargateService", {
cluster: cluster, // Required
cpu: 512, // Default is 256

© 2021, Amazon Web Services, Inc. or its affiliates. All rights reserved.




L1: Cfn resources

@aws-cdk/aws-s3 » CfnBucket

new CfnBucket(scope: Construct, id: string, props?: CfnBucketProps)

aws
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L2: Representation of resources

@aws-cdk/aws-s3

const bucket = new s3.Bucket(this, 'MyBucket’);

const result = bucket.addToResourcePolicy(new 1am.PolicyStatement ({
actions: ['s3:GetObject'],
resources: [bucket.arnForObjects('file.txt')],
principals: [new 1am.AccountRootPrincipal ()],

)

aws
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export class MyEcsConstructStack extends core.Stack {
constructor(scope: core.App, id: string, props?: core.StackProps) {
super(scope, 1id, props);

const vpc = new ec2.Vpc(this, "Myvpc", {
maxAzs: 3 // Default 1is all AZs in region

B;

const cluster = new ecs.Cluster(this, "MyCluster", {
vpcC: vpc

B;

// Create a load-balanced Fargate service and make it public
new ecs_patterns.ApplicationLoadBalancedFargateService(this, "MyFargateService", {
cluster: cluster, // Required
cpu: 512, // pefault is 256
desiredCount: 6, // Default is 1
taskImageOptions: { image: ecs.ContainerImage.fromRegistry("amazon/amazon-ecs-sample™) 1},
memoryLimitMiB: 2048, // Default is 512
publicLoadBalancer: true // Default is false

b;

aws
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Construct Hub

HTTPS://CONSTRUCTS.DEV/

Construct Hub

Getting Started v Documentation v  Contribute

This application is in Dev Preview. Some features may change. If you find any issues, please report them here 4

Filters

CDK Type ©

© Any CDK Type

AWS CDK
CDK8s @aws-cdk/region-info

CDKtf AWS region information, such as service principal names

Displaying 1 - 25 of 795 constructs.

Programming Language @
TypeScript
Python ) ) . )
| Static Website ~ AWS |IAM WebSites  Security
ava

NET

@aws-cdk/core

AWS Cloud Development Kit Core Library

Publisher

Q

Sorted by Most downloads

v AWS
1,251,191 weekly downloads
7 hours ago

By Amazon Web Services

Be <

v AWS
1,038,011 weekly downloads
7 hours ago

By Amazon Web Services
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Productivity without compromise

CHALLENGE: ABSTRACTION PENALTIES
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AWS Amplify

HTTPS://AWS.AMAZON.COM/AMPLIFY/

Amplify Studio My Listings > staging ¥

& Manage API authorization mode & keys ‘

Q Home Data

Build your app's data model from scratch or select a pre-built version.
Manage

Content ™ Add model Field
sqft

String

8&% User management 5  Home Jane Doe

Int
12345 Properties

("J File browser Field name

id Float Is required
3.14 Is array

Design
Boolean

trig

Ul Library (Preview) sqft String A ‘ X ‘

price Float v
Set up

address String
Data

+Addaﬁc[d SHIFT |+ ENTER

© 2021, Amazon Web Services, Inc. or its affiliates. All rights reserved.




AWS Amplify

HTTPS://AWS.AMAZON.COM/AMPLIFY/

Amplify Studio My Listings » staging W

& Manage API authorization mode & ki

ﬁ Home Data

Build your app’s data model from scratch or select a pre-built version.

Manage

Content ™ Add model Field
sqgft

String
E&% User management B  Home Jane Doe

Int
12345 Properties

("J File browser Field name

id Float Is required
3.14 Is array

Design
Boolean

L=

Ul Library (Preview) sgft String A ‘ X ‘

price Float v
Set up

- address String
agy Data
—+ Add a field SHIFT |+ ENTER

8@ Authentication

© 2021, Amazon Web Services, Inc. or its affiliates. All rights reserved.




AWS Amplify

HTTPS://AWS.AMAZON.COM/AMPLIFY/

Amplify Studio My Listings » staging ¥

& Manage APl authorization mode & keys

ﬁ Home Data

Build your app's data model from scratch or select a pre-built version.

Manage

Content O Add model

Maodel

Favorites
E&% User management ™  Favorites B Home

Authorization Rules
("J File browser Field name Field name

id id

Authenticated and unauthenticated
scopes:

Design
» Anyone authenticated with API

— . . Key can Create, Read, Update,
Ul Library (Preview, .
Y [ ] _l_ Add a field Sqft and Delete Favorites

price @ To allow public IAM access, enable

Set up Relationship Related to Cardinality _ o _
unauthenticated login in the Amplify CLI .

name
address

=] E—
fon Data ‘avoritesHomes Home m:n many ...

‘ Add authorization rule ¥

-+ Add a field
-+ Add a relationship SHIFT |+ ENTER Owner-based scopes:

8@ Authentication . . L
Relationship Related to Cardinality (3 Enable owner authorization

© 2021, Amazon Web Services, Inc. or its affiliates. All rights reserved.




AWS Amplify

HTTPS://AWS.AMAZON.COM/AMPLIFY/

Add relationship

Select related model Model relationships Relationship name

Home FavoriteHomes

One Favorite to one Home
One Favorite to many Home

© Many Favorite to many Home

Cancel

© 2021, Amazon Web Services, Inc. or its affiliates. All rights reserved.




AWS Amplify

HTTPS://AWS.AMAZON.COM/AMPLIFY/
Ampllfy Studio My Listings » staging ¥

@ Home

Manage

Content Your new data model is being deployed.

'9&% User management This can take a few minutes... Check your deployment status in the top right.

Here is what's happening under the hood:

["J File browser

All data resources are deployed in your account. When you deploy a change to your data model,
Amplify will create or update an AWS AppSync endpoint and Amazon DynamoDB tables to
Design incorporate the new changes.

Ul Lib Brevi An Amplify deployment is powered by AWS CloudFormation, an infrastructure-as-code service
= ibrary (Preview) to help you manage, version, and scale your backend. Learn more [/

® Documentation [4
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AWS Amplify

HTTPS://AWS.AMAZON.COM/AMPLIFY/

Amplify Studio Deployment Status Deploying...

C In progress

@ Home This deployment may take a few minutes. Learn what's happening under
L the hood [/

["J File browser Category Timestamp

apiMyListings 11/24/2021, ®
Design (api) 1:59:45 AM UPDATE_IN_PROGRESS

authMylListings 11/24/2021,

— , , (® UPDATE_COMPLETE
Ul Library (Preview) (auth) 1:59:43 AM

authMyListings 11/24/2021, ®

(auth) 1:59:42 AM UPDATE_IN_PROGRESS ge to your data model,

lifv- namoDB tables to
ampiry 11/24/2021, ®)

% Data mylistings- 1:59:36 AM UPDATE_IN_PROGRESS
staging-01436

Set up

cture-as-code service

QA Anthentiratinn

® Documentation [
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AWS Amplify

HTTPS://AWS.AMAZON.COM/AMPLIFY/

Amplify Studio

Q Home

Set up

ﬂ% Data

Just Another To Do List » staging ¥

Authentication

Configure how your users log in and sign up to your app.

8® Authentication

O start from scratch Reuse existing Amazon Cognito resources

Set up a new user directory with sign-in and sign-up Import your existing User Pools and Identity Pools as auth
mechanisms. mechanisms.

S storage

Functions
GraphQL API

REST API

Analhrtire

1. Configure login

Add login mechanisms
At least one selection among Email, Username, or Phone number is required. This cannot be modified later.

¥ Email

Enable your users to sign in with their email address. Email login is protected by password challenge.

Remove Email login

© 2021, Amazon Web Services, Inc. or its affiliates. All rights reserved.




AWS Amplify

HTTPS://AWS.AMAZON.COM/AMPLIFY/

Amplify Studio

Q Home

Set up

ﬂ% Data

8® Authentication

@ Storage
Functions
GraphQL API

REST API

Analhrtire

Just Another To Do List » staging ¥

Authentication

Configure how your users log in and sign up to your app.

© start from scratch

Set up a new user directory with sign-in and sign-up
mechanisms.

1. Configure login

Add login mechanisms

Reuse existing Amazon Cognito resources

Import your existing User Pools and Identity Pools as auth
mechanisms.

At laact anacalactinnamana Email_Llsername, or Phone number is required. This cannot be modified later.

Phone number

Facebook vith their email address. Email login is protected by password challenge.

Google
Amazon

Sign in with Apple

© 2021, Amazon Web Services, Inc. or its affiliates. All rights reserved.




AWS Amplify

HTTPS://AWS.AMAZON.COM/AMPLIFY/

Amplify Studio Just Another To Do List > staging ¥

GraphQL API

Create and manage a GraphQL API powered by AWS AppSync with built-in real-time and offline capabilities.
Storage

Functions v What is a GraphQL API?

GraphQL API Create a fully managed GraphQL API backed by AWS AppSync. GraphQL API allows your frontend to access data from one or more data sources with a

single network request using GraphQL. Leverage built-in resolvers for DynamoDB, HTTP endpoints or Lambda functions.. Learn more [

REST API

Analytics Deployed graphql resources

Predictions Resource name Last modified

JustAnotherToDolList [4 2 minutes ago
Interactions

Update graphql api

© 2021, Amazon Web Services, Inc. or its affiliates. All rights reserved.




AWS Amplify

HTTPS://AWS.AMAZON.COM/AMPLIFY/

AWS AppSync AWS AppSync MyListings-staging

APLs Schema

MyListings-staging Design your schema using GraphQL SDL, attach resolvers, and
quickly deploy AWS resources. Info

| Create Resources

Data Sources

Schema Export schema ¥ ‘ Resolvers

Functions
Queries
Caching
Settings sqft: CreateHomelnput

Maonitoring
Type

name String

© 2021, Amazon Web Services, Inc. or its affiliates. All rights reserved.




AWS Amplify

HTTPS://AWS.AMAZON.COM/AMPLIFY/

Amplify Studio Deployment Status
® Success

Q Home Data Pull the latest into your source code @& Manage API authorization mode & keys

(® Deployed Build your app's data moc amplify pull --appIld {your-app-id} --envName staging |L_|j

[T File browser ® View Amplify CLI installation instructions
O Add model

Inspector panel

Design Auth
Select a model, field or

Ul Library (Preview) O | Home relationship to configure their
For more functionality look into JavaScript ¥ properties and authorization rules.

the docs [
Field name &

Set up Select
i elect an
id Select a model: | Home v Create

operation:
ﬂ%j Data
import { DataStore } from '@aws-amplify/datastore’;

O

sqft import { Home } from './models’; Learn more about data

8@ Authentication modeling

price

[J storage await DataStore.save(
address
new Home({

"name": "Lorem ipsum dolor sit amet",
"sqft": 1020,

® Documentation [ <4 Add a field
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emfree@emily amplify-backup % amplify pull —--appId dln@ogdébc7vg2 —--envName staging
Opening link: https://us—-east-2.admin.amplifyapp.com/admin/d1n@ogdébc7vq2/staging/verify/
v Successfully received Amplify Admin tokens.

Amplify AppID found: dln@ogdébc7vq2. Amplify App name is: Just Another To Do List
Backend environment staging found in Amplify Console app: Just Another To Do List

? Choose your default editor:

? Choose the type of app that you're building

Please tell us about your project

? What javascript framework are you using

Source Directory Path:

Distribution Directory Path:

Build Command:

Start Command:

GraphQL schema compiled successfully.

?
?
/i
?

Edit your schema at /Users/emfree/amplify-backup/amplify-backend/api/MyListings/schema.graphqgl or place
.graphgl files in a directory at /Users/emfree/amplify-backup/amplify/backend/api/MyListings/schema

Successfully generated models. Generated models can be found in /Users/emfree/amplify-backup/src
? Do you plan on modifying this backend?

© 2021, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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HTTPS://AWS.AMAZON.COM/AMPLIFY/

’. o schema.graphgl — amplify-backup
‘ @ EXPLORER:AM.. [} B U & - 7\ schema.graphgl X M
> .config amplify > backend > api > JustAnotherToDoList > build > Z3 schema.graphgl
> .vscode number
. numberSet
v amplify ]
string
v backend stringSet
“ api/JustAnotherToDoList _null
v build b
v functions
ipellneFunctl type Query {
v
AL LD getTask(id: ID!): Task @aws_api_key @aws_iam
> resolvers listTasks(filter: ModelTaskFilterInput, limit: Int, nextToken: String): ModelTaskConnection @aws_api_key @aws_iam

v stacks syncTasks(filter: ModelTaskFilterInput, limit: Int, nextToken: String, lastSync: AWSTimestamp): ModelTaskConnection @aws_api_key

}

{} CustomResources.json

O RS input CreateTaskInput {

{} cloudformation-template.json id: ID
{} parameters.json name: String
71 schema.graphgl _version: Int
> resolvers ¥
s input UpdateTaskInput {
{} parameters.json id: 1ID!
¥ schema.graphgl name: String
> auth _version: Int
> types ¥
13 backend config.json input DeleteTaskInput {
{} tags.json id: ID!
{} clijson _version: Int

dWws
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AWS Amplify Studio

HTTPS://AWS.AMAZON.COM/AMPLIFY/

Ampllfy Studio Homelistings » staging ¥

@ Home Ul Library (Preview) HomeCard ® Edit Component in Figma ’ l 24 Shuffle preview data ‘ ‘ Create collection |

Elements tree Component properties Add prop
Manage k

HomeCard
[5=] Content

] image 1

=

= Frame 1
‘9&% User management L

T Pet-friendly retreat

("J File browser 2D T $143 / night

Frame 2

. Pet-friendly retreat
Ul Library G2 em

ﬁcélﬁ Data

Design T Book now
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AWS Amplify Studio

HTTPS://AWS.AMAZON.COM/AMPLIFY/

Ampllfy Studio Homelistings » staging ¥

@ Home Ul Library (Preview) HomeCard (@) Edit Component in Figma ’ \ 24 Shuffle preview data ’ ’ Create collection ’

Elements tree Component properties Add prop
Manage

¥ 2 HomeCard

Content Name home

) image 1

Child properties Set prop

v = Frame 1
"9&%‘ User management

T Pet-friendly retreat

("J File browser GZID T $ 143 / night

v = Frame 2 — ‘ L Roog @
Design T Book now ' Value

i Los Angeles, CA
o [$6832/night |

‘%—m Data
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Ampllfy Studio HomelListings » staging W

@ Home Ul Library (Preview) NewHomes ® ‘ Edit Component in Figma ’ ‘ >4 Shuffle preview data ’

Name NewHomes Collection data

Manage ”. -

Origin HomeCard X % Data source Home

Content : W Data set PRI View/Edit

Layout -

[ &8 :
ég% User management . . i
Type EHG"dk Karlsruhe, Germany Seattle, WA

$239/night $154/night

[ 7 File browser 2D Order 14

Columns 2
Design

10px
Ul Library

Width  auto
10px
Set up Height auto Los Angeles, CA
$6832/night

(=]
£ Data
= =
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| @ EXPLORER

v JS-DEMO

JS
JS
JS
JS
JS

7 & O

3
JS

52

JS
JS

Button.js
ExperienceCard.js
Header.js
HeroCard.js
Input.js
ListingCard.js
SectionHeading.js
SmallHeader.js
TextLabel.js

# App.css

JS App.js

JS App.test.js

JS aws-exports.js

JS Footer.js

JS HomeCardCollection.js

# index.css

aws

el e T e T e T s B B

JS App.js M X

src > JS App.js > @ App
import './App.css';
import Footer from './Footer'
import HomeCollection from './HomeCardCollection'

return (
<div className="App">
<div className="header">

1

=

L

4

5 function App() {
6

7

8

9 <div><img src="./10g0192.png"/></div>

10 <input placeholder="Search homes" />
11 <div>Sign in</div>

12 </div>

13 <div className="content">

14 ' <h1>Explore new homes</hl>

15ﬂ BHomeCollection /E] <

16 </div>

17 <Footer />

18 </div>

PROBLEMS OUTPUT TERMINAL DEBUG CONSOLE

<

W D

Blzsh +-v D W ~ X
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@ Home Listings

Ly b % !
. R A ’ .
AR S

Karlsruhe, Germany Seattle, WA

$239/night $154/night

Los Angeles, CA Lunafort, GA

$6832/night $168/night
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- B - O- R T & O © W 6 @ [sharel > 219% -
Layers Templates

Pages
Primitives
Templates

Examples 0°

. S g : : / g +
» Footer AN JONENTIYL Y N Y [ 8 ! =\ £ - (J Clip content

* HeaderNav

<> Rating

size: default

Auto layout

Resizing

Hug contents

Pet-friendly retreat = ] % e

aws
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Manage :
Review progress

¥ Sync with Figma
Content y g 17 of 31 components reviewed

‘9&% User management HomeCard Vview details ® Reject H ® Accept

["J File browser G2

Current Updated

Design

Ul Library G2

Set up

5%]'& Data

Qﬁ Authentication

Los Angeles, CA Los Angeles, CA

$6832/night

® Documentation [4

$6832/night

A
B Support [2 Book now
Book now
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| @ EXPLORER

v JS-DEMO

JS
JS
JS
JS
JS
JS
JS

b %7 & ©

JS
JS

Button.js
ExperienceCard.js
Header.js
HeroCard.js
Input.js
ListingCard.js
SectionHeading.js
SmallHeader.js
TextLabel.js

# App.css

Js App.js

JS App.test.js

JS aws-exports.js

JS Footer.js

JS

HomeCardCollection.js

# index.css

aws

S

e ey e el ey g ool e { e

JS App.js M X

src > JS App.js > @ App

1
p
3
i
-
6
7
8
9

10
11
12
13
14
15
16
17
18

import './App.css’';
import Footer from './Footer'
import HomeCollection from './HomeCardCollection'

function App() {
return (
<div className="App">

<div className="header">
<div><img src="./10g0192.png"/></div>
<input placeholder="Search homes" />
<div>Sign in</div>

</div>

<div className="content">
<h1>Explore new homes</h1l>

| [HomeCollection /H

</div>

<Footer />

</div>

PROBLEMS OUTPUT TERMINAL DEBUG CONSOLE

WD

FLUR

] amplify-st 4+~ [ W ~ X
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@ Home Listings Signin

Karilsruhe, Germany Seattle, WA

$239/night $154/night
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Thank you!

Ken Exner Emily Freeman
@editingemily
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