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

4

Click Me!!

<<click>>



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

But data loading is often synchronous and static
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Real-time data enhances the experience
K E E P I N G  U S E R  I N T E R F A C E  U P - T O - D A T E  I S  A  C O L L A B O R A T I O N  W I T H  T H E  B A C K E N D
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Polling is expensive
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Is there new data?

No

Server

Is there new data?

No
Is there new data?

Here’s the data

Is there new data?

Get the initial data

OK
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Subscription-based approach enables real-time experiences
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Server

Here’s the data

Let me know when
there is new data

OK
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Frontend interaction patterns
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REAL-TIME 
EVENTS
Something happened, 
update user interface

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

PUSH EVENTS
Something happened, alert 
the user
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Broadcast & point-to-point patterns
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Publisher

Consumer

Consumer

SUBSCRIBE /orders/12345

SUBSCRIBE /orders/98765

PUBLISH /orders/12345
{ "status": "DELIVERED" }

PUBLISH /orders/98765
{ "status": "IN_KITCHEN" }

Publisher

Consumer

Consumer

SUBSCRIBE /weather/chicago

SUBSCRIBE /weather/chicago

PUBLISH /weather/chicago
{
  "forecast": "SNOW",
  "prob": 25.5,
  "geo": [ ... ]
}
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Conceptual architecture: Event-driven food delivery
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Order 
Processing

Service

Delivery
Service

Kitchen
Service

Loyalty
Service

Backend for 
frontend
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Backend for frontend pattern
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PublishersEvent Bus

Order Processing
Service

Delivery
Service

Kitchen
Service

Consumers

Backend for Frontend

Backend for Frontend

Backend for Frontend

Event
Handler(s)WebSocket

API

Notifications
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Real-time events
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Backend for Frontend

Real-time update w/AWS AppSync

1. Event handler receives, 
processes event

2. Store in view model table

3. Data change published to 
stream (filter as needed)

4. Stream handler mutates 
via NONE data source
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Event Bus

NONE
AWS Lambda
Event Handler

Amazon DynamoDB
View Model Table

Stream
Handler

Pattern #1

1

2

3

4
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Backend for Frontend

Real-time update w/AWS AppSync

✚ Extensible to any out-of-
band data change

✚ Filter stream as needed

✚ Flexible subscriptions
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Event Bus

NONE
AWS Lambda
Event Handler

Amazon DynamoDB
View Model Table

Stream
Handler

− Additional complexity

− Requires GraphQL

− One-way connection

Pattern #1

Public        IAM/Cognito        Lambda/Custom        OIDC

Auth Options
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Broadcast and P2P in AppSync schema

• Schema offers an optional 
parameter for orderId
§ onCreateOrUpdateOrder triggered by 

both create and update mutations

• Add ! after ID to require parameter:
§ (orderId: ID!)

16



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

Client subscription with AWS AppSync*

Broadcast subscription Point-to-point subscription
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* AWS Amplify API client
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Backend for Frontend

Real-time update w/AWS AppSync & Amazon EventBridge

1. Map event payload to 
GraphQL input

2. Execute mutation via 
GraphQL endpoint

§ View model update via AppSync 
resolver

§ Push update to subscribers

18

Event Bus

DYNAMODB

Amazon DynamoDB
View Model Table

Pattern #2

1

2

3
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Backend for Frontend

Real-time update w/AWS AppSync & Amazon EventBridge
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Event Bus

DYNAMODB

Amazon DynamoDB
View Model Table

✚ Simple, direct integration

✚ Mutate data, update 
subscribers in single step

✚ Subscription flexibility

✚ Supports private connectivity

− Input transform limited* to 
EventBridge options

− GraphQL, one-way

Pattern #2

Public        IAM/Cognito        Lambda/Custom        OIDC

Auth Options
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Pattern #2:
Integrate EventBridge and 
AWS AppSync
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Pattern #2: CloudFormation definition
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Pattern #2: Input transformer magic
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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
§ Other fields will be null

§ Tip: include all potential fields of 
interest for subscribers

23
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Backend for Frontend

Real-time update w/Amazon API Gateway

1. Event handler receives, 
processes event

2. Store in view model table

3. Data change published to 
stream (filter as needed)

4. Stream handler queries for 
list of subscriber(s)

5. Stream handler publishes 
update to subscriber(s)
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Event Bus

AWS Lambda
Event Handler

DynamoDB
View Model Table

Amazon API 
Gateway

REST / HTTP
API

WebSocket
endpoint

DynamoDB
Clients Table

Stream
Handler

Connection
Handler

Pattern #3

1

2

3

4
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Backend for Frontend

Real-time update w/Amazon API Gateway
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Event Bus

AWS Lambda
Event Handler

DynamoDB
View Model Table

Amazon API 
Gateway

REST / HTTP
API

WebSocket
endpoint

DynamoDB
Clients Table

Stream
Handler

Connection
Handler

✚ Extensible to variety of events

✚ Two-way connection

✚ Vanilla WebSocket

− DIY connection management

− Messages sent one by one, no 
broadcast

− Multiple API endpoints

− 2-hour timeout, no auto reconnect

Pattern #3

Public        IAM/Cognito        Lambda/Custom        OIDC

Auth Options
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Real-time update w/AWS IoT Core

1. Event handler receives, 
processes event

2. Store in view model table

3. Data change published to 
stream (filter as needed)

4. Stream handler publishes 
message to IoT core topic

26

Pattern #4

Backend for Frontend Event Bus

AWS Lambda
Event Handler

Amazon DynamoDB
View Model Table

Stream
Handler

AWS IoT
Core

1

2

3

4
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Backend for Frontend

Real-time update w/AWS IoT Core
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Event Bus ✚ Highly flexible

✚ Broadcast / P2P via topic 
name

− Single endpoint

− IAM/Cognito or X509
− Scope IAM permission to topic

Pattern #4

AWS Lambda
Event Handler

Amazon DynamoDB
View Model Table

Stream
Handler

AWS IoT
Core

Public        IAM/Cognito        Lambda/Custom        OIDC

Auth Options
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Client subscription with AWS IoT Core*

Broadcast subscription Point-to-point subscription
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Demo

29
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Demo: Inner-workings
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Event Bus

Mock 
order

Order simulator

Create order

Start mock
workflow

Update
status

Pattern #4

Pattern #3

Pattern #1
Pattern #2
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Backend for Frontend

Poll-based update w/Amazon API Gateway

1. Client posts message, 
receives waiting token

2. Client intermittently polls 
API for updates

32

Event Bus

AWS Lambda
Event Handler

DynamoDB
View Model Table

Amazon API 
Gateway

REST / HTTP
API

Get data
Handler

Bonus Pattern
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Poll-based update w/Amazon API Gateway

33

AWS Lambda
Event Handler

DynamoDB
View Model Table

Amazon API 
Gateway

REST / HTTP
API

Get data
Handler

✚ Familiar REST semantics

✚ Widely supported

− Poll-based, not push

− Intermittent

Bonus Pattern

Backend for Frontend Event Bus
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Long running processes
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Handle long-running processes

1. Start chat via mutation
§ Return unique chatId

2. Subscribe to updates for 
chatId

3. Start execution of Step 
Functions workflow

4. Invoke GenAI model

5. Publish result to NONE data 
source

35

NONE

AWS Step Functions 
workflow

MUTATE sendMessage

SUBSCRIBE 
onResponse

startExecution

1 3

4

2

5
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Another use case: Data analysis

36

Start query

Results ready

Submit
query

Run query

Amazon S3 
bucket (Data)

Amazon S3
bucket(Results)

S3 event:
New object

Announce result ready

Get result data

Amazon
Athena

1 2

3

4

5

6

7
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Push (notification) events
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User Notification Service

Web push notifications

1. Register for push 
notifications

2. Persist notification 
endpoint, auth keys

3. Subscribe to order updates

4. On event, lookup 
subscribers

5. Publish notification to 
appropriate endpoint

38

Event Bus

Subscription
Handler

Subscriptions
Table

Amazon API 
Gateway

REST / HTTP
API

Event
Handler

Web push

1 3

2

4

5

Notification 
Service*
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User Notification Service

Mobile push notifications

39

Event Bus

Notification
Handler

Mobile push

6

35

4

Notification 
Service*

Amazon
Pinpoint

Register device (token)1

Match to user account2

Customer
table

Lookup
customer ID

Send
message
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Patterns for event-driven backends

40

REAL-TIME 
EVENTS
Something happened, 
update user interface

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

PUSH EVENTS
Something happened, alert 
the user

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

https://s12d.com/eventdriven-frontend-patterns
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Thank you!
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