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Kubernetes on Your Edge Roadtrip?

loT and Edge Computing
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_ > A Few Definitions

> Edge Computing Workloads
> ~Kubernetes at the Edge
> Our Vision: EdgeOps
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On-demand availability of resources

e Homogeneous
e Large scale
e Centralized
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Resources anywhere and everywhere

e Distributed
e Small scale
e Heterogeneous
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Cloud Native
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The Challenges Edge Computing Addresses
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What Makes Edge Native Differen
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Edge-To-Cloud: A Continuum

PHYSICAL LOCATIONS

................................

ON-PREMISES REGIONAL GLOBAL
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One Continuum; Three Planes
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pse loT Developer Survey 2021

Top Edge Computing Workloads

Edge Servers

Artificial
Intelligence

Control Logic

Data Analytics

Sensor Fusion
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pse loT Developer Survey 2021

Top Edge Computing Artifacts Deployed for loT Solutions

Edge Gateways | Edge Servers

Container
Images

Native Binary

Serverless
Function
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Kubernetes at the Edge

Control plane

Data plane

Kubernetes K3s KubeEdge

Kubernetes API Server

cloud-controller-

manager kube-controller-
manager

Customized K8s S A -
components CloudCore

kube-

EdgeController DeviceController
scheduler

Metrics Server

kube-api- A
SR s Networking & Load

Balancing

e e g e

AY
~
~

EdgeHub
kube-proxy kube-proxy m \

Source: G. Baldoni, L. Cominardi, M. Groshey, A. De la Oliva and A. Corsaro, "Managing the far-Edge: are today's centralized solutions a good fit?".
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A wider Set of Alternatives

m Cloud Managed Edge Only K8s integration “

AWS Outposts Offers K8s
Eclipse fog05 Yes Yes Yes
Eclipse ioFog Yes Yes Yes
Eclipse Kanto Yes Yes No
EdgeX Foundry Yes No No
Fledge Yes No No
K3s No Yes Is K8s
KubeEdge Yes Possible Is K8s
OpenHorizon Yes No Yes

Adapted from: G. Baldoni, L. Cominardi, M. Groshev, A. De la Oliva and A. Corsaro, "Manading the far-Edge: are today's centralized solutions a good fit?”.

Containers, VMs

Binaries, Containers, VMs
Containers

Containers

loT

Industry 4.0

Containers

Containers

Containers
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Use case: Automotive

Vehicle
Management

Predictive
. ICh f —— Maintenance
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Should it run Kubernetes
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Use Case: Industrial Automation

Source: Eclipse BaSyx project documentation
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https://www.eclipse.org/basyx/
https://wiki.eclipse.org/BaSyx_/_Concepts
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Architecture Considerations

> How predictable should the latency of your system be?
Mission-critical systems have real-time requirements

> Can you afford to lose data?
- How stateful is you application?
*  Are your instances unique?

> How constrained are your edge nodes and infrastructure?
There is little to no elasticity at the far edge

> How far should the control plane be from the Edge?
- How autonomous are your edge devices and servers?
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One Last Thing...
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When Kubernetes Could Be a Bad Fit

1. Real-Time ,
2. Mission Critical

4. Heterogeneous Hardwz
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It Takes
a Village
to Build
the Edge
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Color Logos Represent
Eclipse Projects
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https://hubs.la/H0L379c0
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EdgeOps

Adapting DevOps fo

Challenges Characteristics Deployment

Latency Long lifespan Workloads
Bandwidth Heterogeneous Artifacts
Resiliency Constraints Strategies
Data sovereignty Connectivity

DevOps Principles

Short Lifecycle, Collaboration, Continuous Integration and Delivery (CI/CD), Microservices,
Infrastructure as Code
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Delivering Open Source Edge Platforms. Now.

EPGE | NATIVE
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Code first Simplify and streamline
production Edge deployments

L2

EdgeOps
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Production quality
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Join Us!
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Frédéric Desbiens
@BlueberryCoder

@EdgeNative
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