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INTRODUCTION



HELLO, WORLD! INTRODUCTION

MATTHEW
SANABRIA

Solutions Software Engineer
Oxide Computer Company
https://matthewsanabria.dev

https://matthewsanabria.dev


WHAT EXACTLY IS 
A HOME LAB?



PROJECT MINI RACK BY JEFF 
GEERLING

https://mini-rack.jeffgeerling.com/

MY FRIEND'S RACK (NO PUN 
INTENDED)

I asked for permission to share this.

TECHNO TIM'S MINI NETWORK 
RACK

https://x.com/TechnoTimLive/status/1891
227742793765132

FAMOUS HOME LABS

https://mini-rack.jeffgeerling.com/
https://x.com/TechnoTimLive/status/1891227742793765132
https://x.com/TechnoTimLive/status/1891227742793765132


Learn Baby Learn! Use Kubernetes Keep It Simple

Have Fun Don't Use Helm Publicly Accessible

HOME LAB GOALS



HARDWARE



WHAT HARDWARE 
SHOULD I USE?



Low Power Usage Quiet Operation Powerful CPU

Small Form Factor Multiple Nodes High RAM Capacity

HARDWARE GOALS



TURINGPI 2.5 CLUSTER 
BOARD
● 4-node mITX cluster board
● Support for different compute 

modules
● Shared power & network
● "A home lab blade chassis" - Me



TURINGPI 2.5 CLUSTER BOARD - 
FRONT TURINGPI HARDWARE

CR2032 
BATTERY

SIM CARD 
SLOT

ATX 24-PIN 
POWER

4X DDR4 
260-PIN



TURINGPI 2.5 CLUSTER BOARD - 
BACK TURINGPI HARDWARE

4X M.2 
SLOTS
2260/2280

MICROSD 
CARD SLOT



Perfect for running AI/ML 
workloads.

Rockchip RK3588 CPU, up to 
32GiB memory, and 32GiB flash.

Bring your existing Raspberry Pi 
CM4 compute devices.

SUPPORTED COMPUTE MODULES

NVIDIA JETSON TURING RK1RASPBERRY PI CM4



● 1x TuringPi 2.5 Cluster Board
● 4x RK1 32 GiB
● 4x RK1 Heatsink
● 4 2 TiB SN850x NVMe
● 1x Fractal Terra Jade
● Total Cost: $2,250.00
● Ordered Feb 2024
● Arrived Oct 2024

HOME LAB SPECS TURINGPI HARDWARE

THE BUILD



SOFTWARE



HOW DOES THIS 
TURINGPI WORK?









OBLIGATORY DRAKE MEME SOFTWARE

GUI? 
HATOOEY!

We use the CLI around here.

GUI

CLI















OPERATING SYSTEM



WHAT OPERATING 
SYSTEM DO I RUN?



TuringPi Support Kubernetes Support Open Source

Minimal Bloat Secure Upgradable

OPERATING 
SYSTEM GOALS



● Designed for Kubernetes
● Managed via API,  not SSH
● Open source
● Wide platform support

TALOS LINUX



WHERE DO I FIND 
A TURINGPI TALOS 
IMAGE?



TALOS FOR TURING RK1: 
OFFICIAL IMAGE FACTORY 

SUPPORT
● siderolabs/sbc-rockchip#35
● siderolabs/image-factory#171
● siderolabs/talos#9864

TALOS FOR TURING RK1 OPERATING SYSTEM

Available on factory.talos.dev

TALOS FOR TURING RK1: 
UNOFFICIAL COMMUNITY 

SUPPORT
● Found via Turing Pi Discord
● Best-effort support
● Difficult to customize

Only option for a while

https://github.com/siderolabs/sbc-rockchip/pull/35
https://github.com/siderolabs/image-factory/pull/171
https://github.com/siderolabs/talos/pull/9864
https://factory.talos.dev


LET'S BOOT 
TALOS!













HECK YEAH, 
KUBERNETES!



TALOS CAN UPDATE 
ITSELF...



TALOS CAN UPDATE 
ITSELF...AND 
KUBERNETES!



HOW DO I 
CUSTOMIZE MY 
INSTALLATION?



?









HECK YEAH, TALOS 
KUBERNETES!



LOAD BALANCER



HOW DOES LAYER 4 
CONNECTIVITY 
WORK?







A QUICK LOAD 
BALANCER RANT 
TANGENT





METALLB
● Supports bare-metal Kubernetes
● Provides L4 load balancer
● Uses standard protocols

○ ARP
○ BGP



● Listens on an IP from a pool
● Advertises the IP using BGP
● Waits for traffic on the IP

BGPADVERTISEMENT

METALLB CONFIGURATION LOAD BALANCER

More involved setup

L2ADVERTISEMENT

● Listens on an IP from a pool
● Advertises the IP using ARP
● Waits for traffic on the IP

More network noise















INGRESS CONTROLLER



HOW DOES LAYER 7 
CONNECTIVITY 
WORK?







NGINX INGRESS 
CONTROLLER
● Ingress Controller implementation
● Extremely popular
● Supports TCP and UDP











TLS CERTIFICATES



HTTP IS GREAT, 
BUT WHAT ABOUT 
HTTPS?



CERT-MANAGER
● X.509 certificate management
● Supports LetsEncrypt/ACME
● Handles certificate renewal













WEBSITE MIGRATION



LET'S TEST THIS 
HOME LAB!



MATTHEWSANABRIA.DEV
● Built with Hugo
● Previously hosted on Digital Ocean
● Great test for the home lab













WE'RE NOT ON 
AMD64 ANYMORE









DYNAMIC DNS



WHAT IF MY 
PUBLIC IP 
CHANGES?



DYNAMIC DNS
● Supported by UniFi
● Open questions:

○ What's the protocol?
○ Can this stay internal?
○ What's the program?



WHAT'S THE 
PROTOCOL?





CAN THIS STAY 
INTERNAL?





WHAT'S THE 
PROGRAM?



UNIFI-DYNAMIC-DNS
sudomateo/unifi-dynamic-dns

1. Receives dynamic DNS request
2. Updates Terraform Cloud variable
3. Triggers Terraform Cloud run
4. Waits

https://github.com/sudomateo/unifi-dynamic-dns


CI/CD



HOW CAN I 
AUTOMATICALLY 
DEPLOY THING?



FLUX CD
● "GitOps" for Kubernetes
● Minimal
● CNCF project











WHAT ABOUT IMAGE 
UPDATES?

















YAY, GITOPS!



PERSISTENT STORAGE



WHAT ABOUT 
PERSISTENT 
VOLUMES?



LONGHORN
● Distributed block storage
● Open source
● Part of CNCF













A STATEFUL APP



LET'S TEST 
LONGHORN WITH AN 
APPLICATION!



PI-HOLE
● Privacy-focused DNS server
● Built-in DHCP (optional)
● Low-risk deployment











A STATELESS APP



LET'S BUILD A 
DISCORD SLASH 
COMMAND!



YEETCODE
● sudomateo/yeetcode
● Discord slash command

○ /leetcode
● Retrieves a random LeetCode 

question of a specific difficulty

https://github.com/sudomateo/yeetcode








WHAT ABOUT 
TELEMETRY?













LESSONS LEARNED



THE CLOUD...



THE CLOUD...
HAS RUINED ME



LEAVE TIME FOR 
DEBUGGING



ANNOTATIONS ARE 
WONDERFUL/SCARY



DOCUMENTATION 
MAY NOT EXIST



ASK QUESTIONS!



THE FUTURE



USE MULTIPLE 
NAMESPACES



USE SECRETS 
INTEGRATIONS



DEPLOY AND 
DOCUMENT MORE



WRITE SOME 
CONTROLLERS



BETTER 
OBSERVABILITY



DISASTER 
RECOVERY



GO HOME LAB!



Go home, and lab!
https://matthewsanabria.dev

GOODBYE, WORLD! OUTRO

THANK YOU

https://matthewsanabria.dev

