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• EKS with Fargate – Kubernetes with serverless compute

• What we shipped – Working backwards

• Roadmap – Looking Ahead

Agenda



EKS with EC2

Amazon EC2

Customer AccountAWS 

Amazon VPC
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You have to manage this 
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EC2
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EKS with managed node groups

Amazon EC2
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PodService
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EKS with Fargate

Customer AccountAWS

Control Plane

Amazon VPC

AWS Fargate

Run a container on 
FARGATE for me, please

Serverless – There is no 
compute capacity in your 

account

Fargate

PodService

ENI



Fargate profile is your interface to configure Fargate on an EKS cluster

• EKS API that lets you define what pods should run on Fargate

• Other configurations such as subnets and IAM roles

Fargate scheduler 

• Under the hood implementation that runs alongside the standard Kubernetes scheduler

Using Fargate with EKS



Fargate profile templates

Subnets to pick for

the pod deployment

Parameters to “catch”

the pod deployment

IAM role to be associated to the kubelet 



Deploying pods to Fargate

{
"name": profile-a,
"clusterName": mycluster,
"podExecutionRole": iam-role-xyz,
"subnets": subnet-0ad888345,
"selectors": [

{
"namespace": prod,         
"labels": {

stack: blue
}

}
]

}

Fargate profile

Availability 

Zone 1

Auto Scaling group

Availability 

Zone 2

Auto Scaling group

Worker node Worker node

Worker node Worker node

Amazon EC2 

Auto Scaling

AWS Fargate

KubernetesAmazon EKS

Fargate Scheduler

Pod 4

Mutating/

Validating 

Webhooks

namespace: prod
labels:
- stack: blue
- profile = profile-a
- schedulerName = fargate-

scheduler 

Pod

3

2 namespace: prod
labels:
- stack: blue

1

Pod



• Applications not infrastructure 

• Use the pod spec and don’t worry about nodes

• No cluster scaling 

• We scale the clusters, you scale applications 

• No host and container runtime patching

• We patch the hosts, you focus on containers

• Pod isolation 

• Secure by default. Containers are isolated in their own VM 

• Streamlined updates 

• Update cluster and simply relaunch pods 

Value proposition



• Amazon EFS support

• Built-in logging

• Network load balancing 

Key launches



• Both Amazon EFS and logging usually work through a DaemonSet

• On Fargate, every pod runs in its own VM isolation boundary 

• DaemonSets need at least two pods to run in the same VM 

DaemonSets don’t work on Fargate



• Consistency where it matters by using native Kubernetes objects 
where applicable to give customers a consistent interface across 
compute types (EC2 and Fargate)

• Simplify where possible by managing more infrastructure 
for customers 

Design considerations



EFS on EKS with EC2

Amazon EKS

5
2

3

kind: DaemonSet
apiVersion: apps/v1
metadata:
name: efs-csi-node
namespace: kube-system

1

apiVersion: v1
kind: PersistentVolume
metadata:
name: efs-pv

spec:
capacity:

storage: 5Gi
volumeMode: Filesystem
accessModes:

- ReadWriteMany
persistentVolumeReclaimPolicy: 

Retain
storageClassName: efs-sc
csi:

driver: efs.csi.aws.com
volumeHandle: fs-8be57bf3

Amazon EC2 

Worker nodes

apiVersion: v1
kind: PersistentVolumeClaim
metadata:
name: efs-claim

spec:
accessModes:

- ReadWriteMany
storageClassName: efs-sc
resources:

requests:
storage: 5Gi

Persistent 

Volume

DaemonSet

Pod

apiVersion: v1
kind: Pod
metadata:
name: app1

spec:
containers:
- name: app1

image: busybox
volumeMounts:

- name: persistent-storage
mountPath: /data

volumes:
- name: persistent-storage

persistentVolumeClaim:
claimName: efs-claim

4

Volume Claim

Pod Spec



Shared responsibility

Customer 

ask

Kubernetes 

Administrator
Kubernetes User Fargate

Ability to 

configure 

EFS

Persistent volumes (PV), 

StorageClass 

PodSpec and 

PersistentVolumeClaims
Fully managed CSI driver



Deep dive: EFS support on EKS/Fargate

Container 1

EFS CSI Container

Container 2

Container runtime

ENI

Pod execution 

role credentials

Pod

Managed CSI

Data Plane

Amazon Elastic

File System 

(Amazon EFS)

AWS Fargate



EFS on EKS with Fargate

Amazon EKS

5
2

3

kind: Do nothing

1

apiVersion: v1
kind: PersistentVolume
metadata:
name: efs-pv

spec:
capacity:

storage: 5Gi
volumeMode: Filesystem
accessModes:

- ReadWriteMany
persistentVolumeReclaimPolicy: 

Retain
storageClassName: efs-sc
csi:

driver: efs.csi.aws.com
volumeHandle: fs-8be57bf3

apiVersion: v1
kind: PersistentVolumeClaim
metadata:
name: efs-claim

spec:
accessModes:

- ReadWriteMany
storageClassName: efs-sc
resources:

requests:
storage: 5Gi

Persistent 

Volume

Pod

apiVersion: v1
kind: Pod
metadata:
name: app1

spec:
containers:
- name: app1

image: busybox
volumeMounts:

- name: persistent-storage
mountPath: /data

volumes:
- name: persistent-storage

persistentVolumeClaim:
claimName: efs-claim

4

Volume Claim

Pod Spec

AWS Fargate



Experience across compute types on EKS
Design 

choices
EC2 Fargate

Simplify
Kubernetes 

administrator deploys 

CSI via a DaemonSet

CSI built in

Consistency
Kubernetes 

administrator creates 

PV and StorageClass

Kubernetes 

administrator creates 

PV and StorageClass

Consistency
Kubernetes user creates 

a pod spec with a claim

Kubernetes user creates 

a pod spec with a claim

Simplify 
Kubernetes 

administrator manages 

the CSI driver lifecycle

Simplified day 2 ops



• CSI built in

• Customers get compatibility with Kubernetes objects such as 
PersistentVolumes, StorageClass, PersistentVolumeClaims

• Run applications such as WordPress, Drupal, and data analytics, and 
leave the infrastructure management to AWS 

Takeaways



Logging on EKS with EC2

Amazon EKS

4
2

3

apiVersion: apps/v1 
kind: DaemonSet 
metadata: 
name: fluentd-cloudwatch
namespace: kube-system 
labels: k8s-app: fluentd-
logging

1

apiVersion: v1
kind: ConfigMap
metadata:
name:logging
namespace: aws-observability
labels:
data:
# Fluent Conf file
[OUTPUT]
Name cloudwatch
Match *
region us-east-1
log_group_name fluent-bit-cloudwatch
log_stream_prefix from-fluent-bit-
auto_create_group true

Amazon EC2 

Worker nodes

apiVersion: v1
kind: Pod
metadata:
name: app

spec:
containers:
- name: app1

image: busybox

ConfigMap

DaemonSet

Pod

Pod Spec



Shared responsibility

Customer 

ask

Kubernetes 

Administrator
Kubernetes User Fargate

Ability to 

configure 

logging

ConfigMap, Fluent conf
PodSpec with no change 

in application container
Fully managed Fluent Bit



Deep dive: Logging on EKS/Fargate (New!)

AWS Fargate

Container 1

FireLens container 

(Fluent Bit)

Container 2

Container runtime

ENI

CloudWatch

Pod execution 

role credentials

Pod

S3

Amazon 

Elasticsearch Service

External cloud

Fluent Bit

Data Plane



Logging on EKS with Fargate

Amazon EKS

4
2

3

kind: Do nothing 

1

apiVersion: v1
kind: ConfigMap
metadata:
name:logging
namespace: aws-observability
labels:
data:
# Fluent Conf file
[OUTPUT]
Name cloudwatch
Match *
region us-east-1
log_group_name fluent-bit-cloudwatch
log_stream_prefix from-fluent-bit-
auto_create_group true

apiVersion: v1
kind: Pod
metadata:
name: app

spec:
containers:
- name: app1

image: busybox

ConfigMap

Pod

Pod Spec

AWS Fargate



Experience across compute types on EKS

Design 

choices
EC2 Fargate

Simplify
Customer deploys 

Fluent Bit via a 

DaemonSet

Fluent Bit built-in

Consistency

Kubernetes 

administrator configures 

Fluent Conf via a 

ConfigMap

Kubernetes 

administrator configures 

Fluent Conf via a 

ConfigMap

Consistency
Kubernetes users just 

run pods

Kubernetes users just 

run pods

Simplify 

Kubernetes 

administrator manages 

the Fluent Bit lifecycle 

management

Simplified day 2 ops



• Fluent Bit built in 

• Customers get compatibility with Kubernetes objects through 
ConfigMap 

• Built in support for CloudWatch, Amazon Kinesis Data Firehose, and 
Amazon Elasticsearch Service among others

Takeaways



Customer AccountAWS

Control Plane

Amazon VPC

AWS Fargate

Service

ENI

Elastic Load Balancing

Run network load 
balanced service on 

Fargate

NLB through AWS Load Balancer Controller



• Just annotate services

• NLB provisioned on your behalf

NLB through AWS Load Balancer Controller

kind: Service
apiVersion: v1
metadata:
name: nlb-ip-svc
annotations:

# route traffic directly to pod 
IPs

service.beta.kubernetes.io/aws-
load-balancer-type: "nlb-ip"



Experience across compute types on EKS

Design 

choices
EC2 Fargate

Consistency
Kubernetes administrator 

applies Load Balancer 

Controller to the cluster

Kubernetes administrator 

applies Load Balancer 

Controller to the cluster

Consistency

Annotate service with 

service.beta.kubernetes.io/

aws-load-balancer-type: 

"nlb-ip”

Annotate service with 

service.beta.kubernetes.io/

aws-load-balancer-type: 

"nlb-ip”



• EKS/Fargate usage covered by compute savings plan 

• 18 AWS regions 

• Ephemeral storage encryption by default

Other notable launches



• No privileged pods 

• No support for general purpose DaemonSets 

• No GPUs 

• No Amazon EBS support 

Current limitations of Fargate



Match only supported applications

Parameters to “catch”

the applications that are 

supported



EKS data plane options
Mixed mode

Serverless container data plane

Amazon EKS

Availability Zone 1

Auto Scaling group

Availability Zone 2

Auto Scaling group

Worker node Worker node

Worker node Worker node

Amazon EC2 

Auto Scaling

Traditional container data plane

PodsPods

AWS Fargate



• Built in metrics and traces support through AWS Distro 
for OpenTelemetry

• Ability to expand ephemeral volumes 

• Security groups per pod 

• Partner support (security and observability) 

Roadmap



Resources and call to action: Fast track 



Thank you!
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