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Kubernetes (K8s)

- Open Source Container Orchestration System

- Declarative Resources 
- Controllers Reconcile Resources to Desired State
- Self Healing
- Extensible by Adding Controllers



Kubernetes Resources

● Pod 
○ 1 or more containers (smallest resource unit)
○ Immutable

● Deployment
○ A group of identical pods
○ If 1 pod dies, the deployment controller creates a new pod

● DaemonSet
○ Pods that are deployed to every node
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a node isn’t available? 
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Kubernetes Resources

● Pod 
○ 1 or more containers (smallest resource unit)
○ Immutable

● Deployment
○ A group of identical pods
○ If 1 pod dies, the deployment controller creates a new pod

● DaemonSet
○ Pods that are deployed to every node



K8s Scheduling
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K8s Scheduling - Topology Spread
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K8s Scheduling - GPU Extended Resource
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K8s Cluster Autoscaler

Auto-Scaling Group
m5.xlarge

4 vcpus - 16 GiB RAM

Desired Capacity = 2
Cluster Autoscaler
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24 Groups



Still missing a lot of 
instance shapes



What about…

Spot & on-demand
x86 + ARM

New instance types released



Groupless Node Autoscaling
with



● Groupless Node Autoscaling

● Kubernetes Native

● Vendor Neutral

● Open Source

github.com/aws/karpenter

Overview



● Groupless Autoscaling
○ No need to pre-configure autoscaling groups
○ Dynamically looks up instance types and specs from the cloud provider
○ Understands special scheduling requirements

■ GPUs (extended resources)
■ Node Affinity and Anti-Affinity
■ Pod Affinity and Anti-Affinity
■ Topology Spreads
■ Persistent Volumes

K8s Native



● Custom Resource Definitions (CRDs)

○ Provisioner
○ AWSNodeTemplate

K8s Native



● Provisioner
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● Provisioner
○ Limits

K8s Native



● Provisioner
○ Limits
○ Provider Reference
○ Requirements

K8s Native
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● AWS Node Template
○ AMI Family

K8s Native



● AWS Node Template
○ AMI Family
○ Subnet Selector

K8s Native



● AWS Node Template
○ AMI Family
○ Subnet Selector
○ Security Group Selector

K8s Native
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K8s Scheduling - Deployment
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K8s Scheduling - Deployment
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K8s Scheduling - Big Deployments
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What if we can’t get 
a big instance?



K8s Scheduling - Splitting Pod Batches
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K8s Scheduling - Pod Level Requirements
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