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Overview of serverless 
and modern applications
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Small pieces, 
loosely joined

Alerts topic
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Modern applications

Event-driven programming models 

Fine grained access

Programmatic governance 
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Develop and deploy 
applications with 
greater efficiency

Increase agility by 
instantly scaling up 

according to demand

Save cost by reducing 
operations burden and  

under-utilization of 
compute and storage

Why modernize applications?
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Modern applications need 
durable shared storage

Availability and durability:

Containers and serverless 

functions are transient in nature; 

long-running applications can 

benefit from keeping state in 

durable storage

Data sharing:

Distributed applications 

like web serving, machine 

learning inference, and 

continuous integration 

and development benefit 

from shared storage layer 

…

Scalable:

Modern data-intensive 

applications like analytics 

require fast access to large 

volumes of data
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Modernizing applications 
with Amazon EFS
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File storage for AWS Builders

“Just works”
Fully elastic, scalable storage

Highly durable (11x9s)

Highly available

Serverless, elastic 

file system

Amazon EFS

High performance
Latencies as low as 0.6 ms

Up to 35K IOPS

Up to 3 GB/s of throughput

Modern integrations
Fully integrated with services like 

Amazon ECS, Amazon EKS, 

and AWS Lambda to support 

modern applications

Cost optimized
Pay for what you use model

Automatically tier infrequently 

accessed data to colder storage
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Migrate

Lift and shift applications 

to the cloud

Amazon EKS

Amazon ECS

AWS Fargate

AWS Lambda

Amazon SageMaker

Amazon EFSAmazon EC2

Lift and shift today, accelerate modernization
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Migrate

Lift and shift applications 

to the cloud

Amazon EKS

Amazon ECS

AWS Fargate

AWS Lambda

Amazon SageMaker

Amazon EFSAmazon EC2
Modernize

Convert existing 

applications and build 

new applications with 

microservices like 

containers and serverless

Lift and shift today, accelerate modernization
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Amazon EFS and AWS container services

Amazon EFS

EC2 instance or  

on-premises 

server

Application code

Task

Container 1

Container 2

Amazon ECS

Amazon EC2

Pod

Container 1

Container 2

Amazon EKS

Amazon EC2

CSI driver

AWS Fargate AWS Fargate

Elastic, shared, highly available storage

Persist storage across containers

Pay for what you use

Serverless storage

Manage multi-tenant environments
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Use cases for modernizing applications 
with Amazon EFS

Machine learning inference

Deploy ML models for real-time 

inference with large libraries or 

pre-trained models

Sentiment analysis, image 

classification, and search applications

Media processing

Image processing, video 

hosting, video editing apps, 

studio production

Media encoding, high-

resolution images, HD videos

Scalable digital experiences

Creation and modification of digital 

web content

Web hosting with WordPress and 

Drupal, course management with 

Moodle, and corporate wiki
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Building scalable digital 
experiences with Amazon EFS
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Building scalable digital experiences
A B I L I T Y  T O  S C A L E  I N  M I N U T E S

Application Load 

Balancer

Amazon EFS

Amazon 

Aurora 

Serverless

Amazon 

ECS/EKS 

(Fargate)

Mount application-related data 

stored from Amazon EFS

Database for the

application 
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Attaching Amazon EFS to Amazon EKS pod using 
dynamic provisioning

Amazon EFS 

CSI driver

Service 

role

1. Create 

persistent 

volume claim

2. Create access 

point and map to a 

persistent volume

File 

system

Access 

point
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Acquia sought to elastically scale across compute and storage, 
and containerize hosting applications running on Amazon EKS 
using Amazon EFS for persistent storage

Dynamic scaling of customer environments with lower TCO 
through improved storage and compute utilization

“By containerizing our hosting applications and running them on Amazon EKS and 

Amazon EFS, we have improved our customer experience, while considerably 

reducing our infrastructure and operational maintenance overhead.”

Jake Farrell
Senior Director of Engineering, Acquia

Containers: Acquia modernizes web hosting 
with Amazon EKS and Amazon EFS



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

Create Amazon ECS cluster

Amazon ECS Console

Attaching Amazon EFS to Amazon ECS
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Create Amazon ECS cluster

Create 

Amazon ECS Console

Attaching Amazon EFS to Amazon ECS
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Create Amazon ECS cluster

Create a security group for Amazon EFS

Create an Amazon EFS file system

Amazon EFS Console

Attaching Amazon EFS to Amazon ECS
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Create

Attaching Amazon EFS to Amazon ECS
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Create a task definition

Mount point definition

Attaching Amazon EFS to Amazon ECS
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Amazon EFS provides shared, persistent storage for 
AstraZeneca’s MegaMolBART system, powering their real-time 
computational drug discovery process on Amazon ECS

Computational clusters scale elastically at both the cluster and 
task level, reducing operational overhead compared to 
maintaining instances and auto-scaling

“Amazon ECS and AWS CDK simplify the creation of the underlying infrastructure to execute 

containerized workloads at scale and enable repeatable deployments . . . Combining the power 

and simplicity of Amazon ECS with containerized workloads, we aim to help AWS customers 

speed up research and lower the barriers to entry for development efforts for drug discovery.”

Neel Patel 
Drug Discovery Scientist, NVIDIA

Containers: AstraZeneca uses Amazon ECS with Amazon 
EFS and NVIDIA GPUs to accelerate drug discovery
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Machine learning inference 
and media processing with 
AWS Lambda and Amazon EFS
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Amazon EFS for AWS Lambda
S E R V E R L E S S  S T O R A G E  F O R  S E R V E R L E S S  A P P L I C A T I O N S

Availability Zone Availability Zone

AWS Lambda

Mount targetMount target

Elastic, shared, serverless storage

Petabyte-scale elastic storage for Lambda functions

Build stateful applications

Low latency

Pay for what you use

Serverless storage

Share data across 1000s of function invocations
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Elastic machine learning inference

User request

Prediction
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Elastic machine learning inference

Amazon API Gateway
Client application

AWS Lambda

User request Invoke

Amazon EFS

Loading models

Uploading models

ML engineer 

Response Prediction

docker



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

Attaching Amazon EFS to AWS Lambda
Amazon EFS Console
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Attaching Amazon EFS to AWS Lambda

Create an Amazon EFS file system

Create an access point

Amazon EFS Console
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Attaching Amazon EFS to AWS Lambda

Configuring the access point
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Attaching Amazon EFS to AWS Lambda

Configuring the access point

Creating the Lambda function

AWS Lambda Console
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Attaching Amazon EFS to AWS Lambda

Adding the file system

Select the file system

AWS Lambda Console
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Amazon EFS provides shared, persistent storage for Asurion’s 
trained machine learning models, powering their real-time 
inference workflows running on AWS Lambda

ML inference infrastructure scales elastically with call volume, 
reducing operational overhead compared to maintaining 
instances and auto-scaling

“We really wanted to use AWS Lambda to make our ML inference elastic but thought we 

wouldn’t be able to because of the size of data the process required. With Amazon EFS, 

we were easily able to give our [Lambda] function all of the storage space it needs.”

Jeff Tougas
Senior Principal Software Engineer, Asurion

ML inference: Asurion powers real-time 
machine learning using Amazon EFS
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SkyWatch uses AWS Lambda and Amazon EFS to provide a 
digital infrastructure for the distribution of satellite imagery

Faster image processing from low-latency AWS infrastructure 

lowers costs and scales elastically with image volume

Luis Veci
Image Processing Software Lead, SkyWatch

“AWS Lambda lets us run large-scale image applications, and Amazon EFS enables 

us to concurrently process shared data with a low-latency file system through a 

multi-stage image processing pipeline, scaling elastically with image volume.”

Serverless: SkyWatch processes satellite images 
using AWS Lambda and Amazon EFS
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Customer use cases for modernizing 
applications with Amazon EFS

Machine learning 

inference

Media 

processing

Scalable digital 

experiences

Creation and modification 

of digital web content

Web hosting with WordPress 

and Drupal, course management 

with Moodle, and corporate wiki

Deploy ML models for real-time 

inference with large libraries or 

pre-trained models

Sentiment analysis, image 

classification, and search 

applications

Image processing, video 

hosting, video editing apps, 

and studio production

Media encoding, 

high-resolution images, 

and HD videos
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Using Amazon S3 for event-driven 
serverless architectures 
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Building scalable serverless applications 
with Amazon S3

Bringing the 

compute layer 

to the data

Receiving and 

processing 

Amazon S3 events

Scaling up 

when more 

data arrives
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Amazon S3 is a critical component to a growing 
environment of serverless applications

Every day, Amazon S3 sends 131 billion event 
notifications to serverless applications
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Amazon S3 Event Notifications

Reliable and scalable 
notifications 

• At-least-once delivery 

• Multiple delivery destinations 

• Low latency, no charge  

• Notifications on create, delete, 
restore, and lifecycle actions
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Setting up Amazon S3 Event Notifications
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Setting up Amazon S3 Event Notifications
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Setting up Amazon S3 Event Notifications
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Translating at scale using Amazon S3

Hello 你好
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Translating documents at near real time

Events

Objects

Text

Translated text

AWS Cloud

Amazon 

Translate
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Scaling the translation solution

Events Objects Events

Batching 

Amazon 

S3 bucket

Batching 

function

Translation 

Amazon S3 

bucket

Add to 

queue

Amazon 

SQS 

queue

Amazon 

DynamoDB 

table

Translation 

function
Amazon 

Translate

Results 

Amazon 

S3 bucket

Messages
Text

Translated text

AWS Cloud
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Automating business workflows 
with minimal code

IF THENthis that
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Automating scalable business workflows 
with minimal code

Amazon S3 

bucket

AWS Lambda 

function

AWS Step 

Functions

Data

AWS Cloud

AWS Step Functions workflow

Decider 

function

Match function

No match 

function
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Converting call center recordings 
into useful analytics
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Converting call center recordings 
into useful data for analytics

1 2

3

4

5

6

7

AWS Cloud

Audio 

Amazon 

S3 bucket

Convert audio 

to text 

function

AWS 

Transcribe

Transcription 

bucket

Sentiment 

analysis 

function

Amazon

Comprehend

Amazon 

DynamoDB



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

Simplifying serverless architectures

Amazon 

Translate

DynamoDB 

table

AWS Step 

Functions

Instance

Objects

Lambda 

function

Lambda 

function

Lambda 

function

Amazon 

SQS queue

Amazon 

SNS topics
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Simplifying serverless architectures

Amazon 

Translate

DynamoDB 

table

AWS Step 

Functions

Instance

Amazon EventBridge

Objects
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EventBridge and Amazon S3 
make serverless easier

Trigger multiple event-

driven workflows based 

on changes to your data

Filter objects for your 

applications with industry-

leading pattern matching

Fast and reliable 

invocations with 

at-least-once delivery
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How it works – Enable in Amazon S3 bucket
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How it works – Set up rules 
and patterns in EventBridge
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Handling multiple languages

DynamoDB 

table

Amazon 

Comprehend

Amazon 

Transcribe

Amazon S3 bucket

AWS Lambda 

function

Amazon 

Translate

Audio data

AWS Lambda 

function

AWS Lambda 

function

MP3

JSON

TXT

Audio

Translation

Transcription Scores

AWS Cloud
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Amazon S3 Object Lambda
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Previously . . .

Many derivative copies Proxy infrastructure
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Now . . .
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Add your own code to Amazon S3 GET, HEAD, 

and LIST requests to process and modify data 

returned to an application

Fully managed, powered by AWS Lambda functions

Eliminates the need to create and store 

derivative copies of your data, and requires 

no application changes

Amazon S3 Object Lambda
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Filter rows Resize images Redact data

. . . and much more

100101010

010010101

001010010

101010101

1001XX010

0X0010101

00XXXX010

1010101XX

Amazon S3 Object Lambda
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S3 Object Lambda: How it works

Application 

INVOKE

Amazon S3

Object Lambda 

Access Point

Lambda

function Amazon S3 

Access Point

GETRequest

Not a GET

request

DATA

PROCESSED
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STEP 2
Create a 

Lambda function 

STEP 3
Create an Amazon S3 

Object Lambda Access Point

STEP 4
Update application

Insert your own code to process data as it is retrieved from Amazon S3

STEP 1
Create an Amazon S3 

Access Point

Getting started with Amazon S3 Object Lambda
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Use cases for Amazon S3 Object Lambda

Image resizing and 

watermarking
Custom 

authorization

Audio and video  

transcoding

Compression and 

decompression
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Ryanair COVID-19 mobile wallet with Amazon 
S3 Object Lambda

Ryanair mobile app

Amazon API 

Gateway

Amazon S3 

Access Point Amazon S3 Object Lambda 

converts PDFs and stores

Amazon S3

AWS Lambda

1 2 3

4
5

6
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Summary

Build loosely coupled applications with AWS services

Use Amazon EFS for serverless applications that need a serverless file system (for 
example, content management systems, machine learning inference, and media 
processing)

Use Amazon S3 Object Lambda for in-line GET processing

Use Amazon S3 Event Notifications with EventBridge for serverless applications 
reacting to object changes

Increase observability with Amazon S3 Storage Lens and AWS X-Ray
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Other sessions

STG221: AWS storage innovations at exabyte scale

STG001: Use S3 Object Lambda to transform objects for virtually any use case

STG309: Using code and AWS Lambda to process data retrieved from Amazon S3

STG311: Building serverless, modern applications using Amazon S3 or Amazon EFS

STG316: Transforming your data with Amazon S3 Object Lambda

SVS404: A closer look at AWS Lambda
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Continue your AWS Storage learning

Build a

learning plan

Set your AWS Storage 

learning plans using 

AWS Skill Builder

Increase your 

knowledge

Use our Ramp-Up 

Guides to build your 

storage knowledge

Earn AWS 

Storage Badges

Demonstrate your 

knowledge by achieving  

digital badges



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

Continue your AWS Serverless learning

Learn at your

own pace

Increase your

knowledge

Earn AWS

Serverless badges

Expand your Serverless

skills with our Learning Plan

on AWS Skill Builder

Use our Ramp-Up Guides

to build your Serverless

knowledge

Demonstrate your

knowledge by achieving

digital badges

https://s12d.com/serverless-learning

https://s12d.com/serverless-learning
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Thank you!

Please complete the session 
survey in the mobile app


