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Why do it?

• "Real world” 
• High Performance Computing (HPC) 
• For edge compute 

• CDN 
• CCTV / Machine Learning 
• Point of sales 

• Managed cloud services 
• All day battery

750 node cluster - NMC
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Why do it?

• Practice & learn on real hardware 
• Private cloud 

• Cheap to run 24/7 (vs EKS etc) 
• Websites, APIs, blogs, bots, Alexa skills

Because you want to.

!
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My demo rig

• 4x RPi4 2GB 
• Netbooted 
• HA etcd 
• Public IP w/

LoadBalancer

BitScope Cluster Blade
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The past - my first blog

• My Ghost blog from 2013 
• Node.js 
• Building SQLite 

• Connectivity? 
• Performance? 
• Ingress?
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The past - my first cluster 29 MARCH 2016

https://blog.alexellis.io/linux-user-developer-magazine/
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k3s - “1.5GB less memory than kubeadm”*

https://k3s.io

• Fast install with curl or k3sup 
• Resources: 

• 500MB RAM - server 
• 50MB RAM - per agent 

• Runs well on Raspberry Pi 4 and 
public cloud 

• High Availability / multi-master: 
• SQL / embedded etcd 

https://k3s.io
https://k3s.io
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k3s - 3 is less than 8

• Full Kubernetes (GA) 
• Built-in choices: 

• Flannel - network driver 
• SQLite - etcd replacement 
• containerd - runtime 

Bonus: 
• local-path-provisioner - volumes 
• Traefik 1.x - IngressController 
• metrics-server, helm CRD
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The past - journey of evolution

Go

Docker 
Swarm

kubeadm 
k3s-> 

Classic 
Swarm -> Docker -> -> 

RPi2
Resin + 
Hypriot

k8s-on-
raspbian

64-bit 
RaspiOS

Docker 
Packages
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Bill of Materials

What’s your budget? 

• Spare parts 
• On a budget 
• Space conscious 
• Best in class - industrial 💰

💰
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Build your own: spare parts

Raid your parts box 

• Copper “stand-off” columns 
• RPi 3 plus SD cards 
• 8 port Gigabit switch 
• 8-way USB-charger 

Netbooting requires 3B+
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Start with 1-4 RPis  

• RPi 4 - 2GB model plus SD 
cards 

• 8 port Gigabit switch 
• 3-4x Official PSUs 
• Add fans! 

Upgrade: netboot from a PC

Build your own: on a budget (recommended)
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Build your own: space conscious

• 1x Turing Pi 
• 7x CM3+ modules 
• mini-ITX case (optional)

Expensive, but very tidy

CM4 variant arriving soon
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Build your own: best in class

Pro-grade, rack-mountable 

• 4-8 RPi4 
• 12-24v PSU 
• Stackable 

Netboot for industrial 
reliability
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Open source tools for RPi clusters

Provision k3s 
With SSH

Install compatible 
Helm charts

Get a public IP 
LoadBalancer

Deploy APIs 
and functions
https://openfaas.com/ https://k3sup.dev/ 

https://get-arkade.dev  https://inlets.dev/ 

https://openfaas.com
https://openfaas.com
https://k3sup.dev/
https://k3sup.dev/
https://get-arkade.dev
https://get-arkade.dev
https://inlets.dev/
https://inlets.dev/
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Demo - blog/CMS with editor

add-post

blog

GitHub  
Actions

Docker 
Image

Git 
Commit

HTML

Hugo

Markdown

Deploy

## Getting started

### Pre-reqs

k3s-ha-install.md
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Install k3s over SSH

k3sup install --ip $SVR --user pi 
k3sup join --ip $IP1 --user pi --server-ip $SVR
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Install CLIs and Helm charts

“get” CLIs: 
arkade get kubectl --version v1.19.3 
arkade get k3sup 
arkade get faas-cli 

“install”: 
arkade install openfaas --load-balancer 
arkade install ingress-nginx 
arkade install cert-manager
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Deploy functions & microservices

faas-cli new --lang python3 stripe-payment 
faas-cli up -f stripe-payment.yml
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Demo - public function with CI
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Demo - public function with CI
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The future: managed cloud

AWS Graviton2 

• Save on managed services 
• RDS 
• ElastiCache 

• Up to 64 cores
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The future ARM in the datacentre

c2.large.arm 
1x Ampere eMAG 8180 32-core @ 3.0Ghz 
128GB RAM 

Coming soon: 
Altra Max 128 cores per proc!

Equinix Metal (Packet) 

• Bare-metal 
• Data-centre uplink 
• 0.5-1.0 USD / hour 
• Ecosystem support



@alexellisuk

The future - ARM on your workstation

“Apple Silicon” 
• ARM-64 instruction-set 
• Multi-day battery 

• Custom-designed chip 
• ML acceleration 
• Power management 
• Secure enclave 



$ ./app  
Illegal 
instruction
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Past & present RPi versions

Raspberry Pi 2 - 32-bit armv7

Raspberry Pi 3 - 64-bit aarch64

Raspberry Pi 4 - 64-bit aarch64

Raspberry Pi B - 32-bit armv6
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The future - Compiling Go for ARM

GOARCH=amd64 go build -o bin/faasd 

GOARCH=arm GOARM=6 go build -o bin/faasd-armv6 

GOARCH=arm GOARM=7 go build -o bin/faasd-armhf 

GOARCH=arm64 go build -o bin/faasd-arm64 

32-bit ARM aka armhf, armv7, armv7l 
64-bit ARM aka arm64, aarch64 
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The future - Docker and ARM

FROM --platform=${BUILDPLATFORM:-linux/amd64} golang:1.15 as builder 

ARG TARGETPLATFORM 
ARG BUILDPLATFORM 
ARG TARGETOS 
ARG TARGETARCH 

RUN CGO_ENABLED=${CGO_ENABLED} GOOS=${TARGETOS} GOARCH=${TARGETARCH} \ 
  go build --ldflags "-s -w" -a -installsuffix cgo -o handler . 

FROM --platform=${TARGETPLATFORM:-linux/amd64} alpine:3.12 
COPY --from=builder /go/src/handler    . 
CMD ["./handler"] 

https://github.com/alexellis/multiarch-templates

docker buildx build \ 
 --platform linux/amd64,linux/arm/v7,linux/arm64
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• kubeadm got too hungry 
• SD cards are unreliable 
• No LoadBalancer 
• Steep learning curve 
• Discovering apps 
• “Illegal instruction” 
• Storage/volumes

k3s 
eMMC or netboot 
inlets-operator 
k3sup install/join 
arkade app install 
Docker buildx 
NFS, local path, 
Longhorn*

Cheatsheet



@alexellisuk

Wrapping up

• RPi & ARM widely used for “real work” 
• Build your own private cloud 
• Become an advocate 

• Find gaps 
• Raise Issues & PRs  
• Port software, packages, helm charts 

• Look out for: Apple Silicon. Mainstream 
ARM laptops. CM4 w/NVMe.



@alexellisuk

Wrapping up

Remember to have fun!



Thank You!

alex@openfaas.com@alexellisuk
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Q&A

• https://k3s.io - k3s docs & website 
• https://twitter.com/alexellisuk - follow for more 

content and samples 
• https://slack.openfaas.io/ - join our community 

& contribute to the tools

https://k3s.io
https://twitter.com/alexellisuk
https://slack.openfaas.io/
https://k3s.io
https://twitter.com/alexellisuk
https://slack.openfaas.io/

