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User interfaces are by their nature event-driven
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User interfaces are by their nature event-driven

export default function Button() {
function handleClick() {
alert('You clicked me!");

}

return (
<button onClick={handleClick}>
Click Me!!
</button>

<<Click>> )
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But data loading is often synchronous and static

const [ data, setData ] = useState(null);

function handleClick {

fetch("https://api.example.com/stuff")
.then(resp => resp.json())
.then(data => setData(data.message))
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Real-time data enhances the experience

KEEPING USER INTERFACE UP-TO-DATE IS A COLLABORATION WITH THE BACKEND

Your Order

Order #123 - 14 May 2024
Small (Pan) - Pepperoni, Olives $18.40
Medium (thin) - Cheese $20.00

$38.40
Delivery $ 400
Total $4240

Order Status
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Polling is expensive

Server
Get the initial data _
7
Your Order
Mp—— Is there new data?
Medium (thin) - Cheese X >
Is there new data?
>
Is there new data?
>
Here's the data
Is there new data? -
7~
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Subscription-based approach enables real-time experiences

Let me know when Server
there is new data

V

Your Order

Order #123 - 14 May 2024

Small (Pan) - Pepperoni, Olives
Medium (thin) - Cheese

N\

Here's the data

aWwWs 8
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Frontend interaction patterns

Get help!

We're here 1o help! Our chatbot can help you plan your 14 May 2024

REAL-TIME Enealll LONG RUNNING 18:04 PUSH EVENTS
EVENTS PROCESS

Something happened, User is waiting for a long-
update user interface process (30+ seconds)

Something happened, alert
the user

aWwWs 9
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Broadcast & point-to-point patterns

SUBSCRIBE /weather/chicago SUBSCRIBE /orders/12345
—> Consumer —> Consumer
Publisher SUBSCRIBE /weather/chicago Publisher SUBSCRIBE /orders/98765

——> Consumer

PUBLISH /weather/chicago PUBLISH /orders/12345

\ 4
O
(@)
-
(V)]
c
3
()
=

{ { "status": "DELIVERED" }
“forecast”: "SNOW", e |
::pr‘o?": 25.5, PUBLISH /orders/98765
} geo": [ ... ] { "status": "IN_KITCHEN" }
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Conceptual architecture: Event-driven food delivery

aws

N >) © 2024, Amazon Web Services, Inc. or its affiliates. All rights reserved

11



Backend for frontend pattern

Consumers

Backend for Frontend

-

Event Bus

aws

N

© 2024, Amazon

\_

e ()
F—

. J

N

Web Servic

es, Inc. or its affiliates. All rights reserved.

~

-

17

\

0% <
- ~
P ~

AR

L)

\

“O: <
— ~
P ~

AR

N

\7
\
=05
- ~
7’

AR

Publishers

Order Processing
Service

Delivery
Service

Kitchen
Service

12



Your Order

Order #123 - 14 May 2024
Small (Pan) - Pepperoni, Olives
Medium (thin) - Cheese

Real-time events

Order Status (0]

— ]

Order
Recewed

CAAS)
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Real-time update w/AWS AppSync

Backend for Frontend

= PRES \ (1)
— @ —
AWS Lambda
- Event Handler
ol | @

o Amazon DynamoDB

-

\
g ~
N

View Model Table
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Event handler receives,
processes event

Store in view model table

Data change published to
stream (filter as needed)

Stream handler mutates
via NONE data source
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Real-time update w/AWS AppSync

Backend for Frontend

o 20~ ‘
— &) T
AWS Lambda
- Event Handler

Amazon DynamoDB

-

\
P ~
N

View Model Table

Event Bus

@?

~

aws

N > © 2024, Amazon Web Services, In

c. or its affiliates. All rights reserved.

Yo
&ff@f
o 7

+ Extensible to any out-of-
band data change

+ Filter stream as needed

+ Flexible subscriptions

- Additional complexity
- Requires GraphQL

- One-way connection

Auth Options

® Public @ IAM/Cognito @ Lambda/Custom @ OIDC
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Broadcast and P2P in AppSync schema

« Schema offers an optional
parameter for orderId

00
= onCreateOruUpdateOrder triggered by tyoe {
both create and update mutations createOrder( input:
updateOrder( input:
}
¢ Add ! after ID to reqUire parameter: tygiﬁr'cat,a:-OrU;)Oat,(;érdm'(orderld:
@aws_subscribe(mutations: [
» (orderId: ID!) ¥
aws : . .
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"createOrder"

, "updateOrder"

1)
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Client subscription with AWS AppSync*

Broadcast subscription

const subscription =
client.subscribe({ query: onCreateOrUpdateOrder })
.subscribe({
next: ({ data }) => {
const { onCreateOrUpdateOrder } = data;

addUpdateToListing(onCreateOrUpdateOrder);
},

error: (error) => console.warn(error)
})s
aws _ — :
© 2024, Amazon Web Services, Inc. or its affiliates. All rights reserved.

N

Point-to-point subscription

const subscription =

client.subscribe({
query: onCreateOrUpdateOrder,

variables: { orderId }
})
.subscribe({
next: ({ data }) => {
const { onCreateOrUpdateOrder

setOrderStatus(status);
7

~: { status } } = data;

error: (error) => console.warn(error)

});

* AWS Amplify API client
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Real-time update w/AWS AppSync & Amazon EventBridge

Backend for Frontend

NP _
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Amazon DynamoDB
View Model Table
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Event Bus

N

Map event payload to
GraphQL input

Execute mutation via
GraphQL endpoint

= View model update via AppSync
resolver

= Push update to subscribers
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Real-time update w/AWS AppSync & Amazon EventBridge

Backend for Frontend

-

&)

Amazon DynamoDB
View Model Table

20
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Event Bus

N

+ Simple, direct integration

+ Mutate data, update
subscribers in single step

+ Subscription flexibility
+ Supports private connectivity

- Input transform limited* to
EventBridge options

- GraphQL, one-way

Auth Options
® Public @ IAM/Cognito @ Lambda/Custom @ OIDC
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Pattern #2:

Integrate EventBridge and
AWS AppSync
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Target 1

Target types

Select 3
EventBridge event bus
EventBridge API destination
O AWS service

OrdersGraphqglApi
GraphQL Endpoint ARN

arn:aws.appsync:us-east-

GraphQL API mutation

lect a mutation to invoke
CreateOrder
Configure target input  Info

Input transformer

Configure input transformer

Selection set

© GraphQL is valid

GraphQL API mutation preview

View mutations in AppSync [3

v C

mutation CreateOrder($input: CreateOrderInput!) {
createOrder(input:

20



Pattern #2: CloudFormation definition

- : !GetAtt OrdersGraphqlApi.GraphQLEndpointArn
: 1GetAtt OrderApiRuleRole.Arn

. >-
: CreateOrderInput!) {
: $input) {
customerlId
items {
itemId
}

aws
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Pattern #2: Input transformer magic

aws

N
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Web Service:

- : !GetAtt OrdersGraphqlApi.GraphQLEndpointArn

: $.detail.customerld

: "<customerId>",
: <items>,

s, Inc. or its affiliates. All rights reserved.
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Brief word on mutation selection sets

« Mutation selection set matters

= Defines fields returned in response to
operation

= Even in fire-and-forget scenarios

« AND fields available to subscribers
= QOther fields will be null

= Tip: include all potential fields of
interest for subscribers

aws
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mutation CreateOrder($input: CreateOrderInput!) {
createOrder(input: $input) {
currency
customerId
createdAt
updatedAt
items {
itemId
description
quantity
unitPrice
}
orderId
numItems
status
total

23
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Real-time update w/Amazon APl Gateway

Backend for Frontend

.
Dv"»D Amazon API

Gateway

REST / HTTP
API

® 2

AWS Lambda
Event Handler

= =O%
gD WebSocket
D @ endpoint ‘ e
A
O B
DN g 17 — 8=
e R | —
Stream DynamoDB
Handler o View Model Table
| —
e - =
| —
Connection DynamoDB
Handler Clients Table
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Event Bus

&

~

Event handler receives,
processes event

Store in view model table

Data change published to
stream (filter as needed)

Stream handler queries for
list of subscriber(s)

Stream handler publishes
update to subscriber(s)
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Real-time update w/Amazon APl Gateway

4 R

Backend for Frontend Event Bus + Extensible to variety of events

(&l Amazon AP o + Two-way connection

Gateway _gﬁ
: B &L + Vanilla WebSocket
REST / HTTP
API AWS Lambda

Event Handler

DIY connection management

o
1
/
Q:
S
|

ry WebSocket
€ B @ endpoint

Messages sent one by one, no

A
|_ v broadcast
— ) < - -
, I - Multiple API endpoints
Stream DynamoDB
Handler View Model Table - 2-hour timeout, no auto reconnect
Q) ———
Connection Dy;weE)DB Auth Options
Handler Clients Table
N J ® Public @ IAM/Cognito @ Lambda/Custom @ OIDC
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Real-time update w/AWS loT Core

Backend for Frontend

= 0% \ 0
— @ -
AWS loT AWS Lambda
Core Event Handler
B
Stream e Amazon DynamoDB
Handler

View Model Table

-
Event Bus

ged .
[ @
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Event handler receives,
processes event

Store in view model table

Data change published to
stream (filter as needed)

Stream handler publishes
message to 10T core topic
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Real-time update w/AWS loT Core

4 R

Backend for Frontend Event Bus + H |ghly flexible

= | ~ 5 + Broadcast / P2P via topic
«— @ <1 T @ Nname

AWS loT AWS Lambda
Core Event Handler
! ’ - Single endpoint
— Wy = - IAM/Cognito or X509
i Aezon emo e - Scope IAM permission to topic

Auth Options
® Public @ IAM/Cognito @ Lambda/Custom @ OIDC

aws
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Client subscription with AWS loT Core*

Broadcast subscription

awailt mgttClient.subscribe({
subscriptions: [

{
gos: mqtt5.QoS.AtLeastOnce,

topicFilter: "orders/events"

aws
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Point-to-point subscription

await mgttClient.subscribe({
subscriptions: [

{

gos: mqtt5.QoS.AtLeastOnce,

topicFilter:

"orders/events/ORDER#123"

28



Demo
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Demo: Inner-workings

- N i
Event Bus I Order simulator

@pefl‘@ < Create order
/77 )&‘7 Pattern jZ ) . €
— oA & -

:
T 0 i Start mock
— [ < 8= QNAMOQ é‘e i workflow
:

Pattern #1

|

t:l1 Mock
Pattern #3 order
/ p&l‘lc < :
ML & Pattern #4 Update
s | .
(_ (\i - @ A status
Q :
—\—) . Q‘ ™ :
T %q ‘ S
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order 0 Stats:

Pattern 1: AppSync + DynamoDB Stream Pattern 2: AppSync + EventBridge
Order ID Status Updated Received Order ID Status Updated Received
Pattern 3: Amazon APl Gateway WebSocket Pattern 4: AWS loT Core

Order ID Status Updated Received Order ID Status Updated Received




Poll-based update w/Amazon APl Gateway

Backend for Frontend

D«-D Amazon API

Gateway

€<—— REST / HTTP
—_— API

N

AWS Lambda
Event Handler

|

~()

Get data
Handler

aws
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DynamoDB
View Model Table

-

. All rights reserved.
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Event Bus

@ﬁ

N

Client posts message,
receives waiting token

Client intermittently polls
API for updates
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Poll-based update w/Amazon APl Gateway

Backend for Frontend

D«-D Amazon API

Gateway

€

_— API

REST / HTTP

N

AWS Lambda
Event Handler

|

~()

Get data
Handler

aws
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DynamoDB
View Model Table

. All rights reserved.

" EventBus | + Familiar REST semantics
el + Widely supported
- Q)

- Poll-based, not push

- Intermittent
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Get help!

We're here to help! Our chatbot can help you plan your
menu for 1to 100. Tell it your likes/dislikes or if anyone in
your party has dietary restrictions and it will suggest a
menu,

What can I get you? Tell me about

Long running processes =

We need pizzo ond salad for 3
people. One person is
gluten-free. We prefer vegetable
toppings.

aws
p
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Handle long-running processes

=) MUTATE sendMessage _ startExecution
SUBSCRIBE
onResponse - e
|
© & <

.
B AWS Step Functions
workflow

aws
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1.

Start chat via mutation

= Return unique chatId

Subscribe to updates for
chatld

Start execution of Step
Functions workflow

Invoke GenAl model

Publish result to NONE data
source
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Another use case: Data analysis

e Get result data S3 event:
@ @ NEW obJect ‘
Amazon S3 Amazon S3
bucket (Data) bucket(Results)

e Run query T
Start query | gy SUbmit l
? S @ equery
(6 l

| Amazon
I Athena
|

e Announce result ready

aws
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14 May 2024

18:04

Push (notification) events

Pizza Delivery

Your order has left the
g‘) restaurant and is now out for
delivery. Thanks for ordering!

CAAS)
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b o4,
Web push notifications
User Notification Service [ Eamas | 1. Register for push
B«TD‘ Amazon API ° e _1 nOtiﬁcatiOnS
Gateway
e e P > @ 2. Persist notification
= || W= Q)+ ' endpoint, auth keys
‘ >upscription 3. Subscribe to order updates
= o 4. On event, lookup
SubsTcrti)pl)tions SUbSCFiberS
T © |—>< &S 5. Publish notification to
cvont appropriate endpoint
Handler
aws 38
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Mobile push notifications

aws
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Web Services,

° Register device (token)

A\ 4

e Match to user account

v

User Notification Service

-

V7
B O%
-, N

\

Event Bus

- Send
@ message @
D — <
Amazon Notification
Pinpoint Handler

— -

, Inc. or its affiliates. All rights reserved.

Customer
table

Lookup
customer

D
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Patterns for event-driven backends

Get help!

We're here 10 help! Our chatbot

14 May 2024

LONG RUNNING 18:04 PUSH EVENTS
PROCESS

User is waiting for a long-
process (30+ seconds)

REAL-TIME

EVENTS

Something happened,
update user interface

Something happened, alert
the user

Find sample code for all patterns at
https://s12d.com/eventdriven-frontend-patterns
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https://s12d.com/eventdriven-frontend-patterns

goto;

Don't forget to
vote for this session
in the GOTO Guide app
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Thank you!

Josh Kahn
@joshuaakahn




