How to Use a Homelab
to Learn DevOps:
A Practical Workflow

O Who it’s for: DevOps beginners,
sysadmins, developers, technical students

AR
_‘O'_ Why: a homelab is low-cost, risk-free,
<53 and ideal for hands-on skills in 2026

Core idea: practice Linux, containers,
Kubernetes, CI/CD, laC, monitoring,
and security

@ Outcome: build, automate, observe,

secure, and document a working
learning environment

e _® Roadmap: from hardware and
O--v networking to automation, observability,
security, and portfolio




£

What a Homelab Is and What It Can Teach You

A homelab is your own private,
physical environment for
hands-on learning and
experimentation

® Unlike cloud sandboxes,
it exposes real hardware,
networking, and failure modes

® Be realistic about limits:
combine it with cloud for
managed Kubernetes or

cloud-specific tools

e Build skills in Linux, containers,
CI/CD, laC, monitoring,
and security




Choosing Hardware and
Virtualization for a DevOps Homelab

used enterprise server
or Pi cluster

Starter: > Mid: Advanced:
’ mini PC

existing laptop

® A single mini PC with 16—32 GB RAM and I

an NVMe SSD is the best starting point %\/ “
e Starter: existing laptop; Mid: mini PC; \ﬁ
Advanced: used enterprise server or Pi cluster =
® RAM, not CPU, is the first constraining resource yr
® Plan VM resources for Kubernetes, CI/CD, ‘ e
monitoring, and auxiliary services /
I

e Start small, hit real limits, then expand




Designing Your Network: VLANSs, DNS,

DHCP, and Routing

Flat networks break as
services and VMs grow;
segmentation is key

Plan VLANs: management,
servers, clients, loT, lab
isolation

Use 10.0.x.0/24 per VLAN;
DHCP reservations for
stable addresses

Deploy OPNsense or
pfSense as router with
default-deny inter-VLAN
rules

Document IP assignments,
avoid common beginner
mistakes
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DNS and DHCP services provided by the router.
DHCP reservations ensure stable addressing.




Linux Foundations —
for DevOps Practice T Do

$ uname -r
Linux

$ uptime
All systems go.

$ _

- Linux is the base of Docker,
Kubernetes, and most cloud
infrastructure

- Choose a server distro;
manage users, SSH keys,
and sudo access

- Master systemd services,
timers, logs, and
package managers

- Harden SSH and create
a repeatable baseline
for every VM

- Automate with Ansible:
inventories, playbooks,
and idempotence
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Automating VM and System Setup

with Infrastructure as Code

Terraform provisions infrastructure;

Ansible manages configuration

Cloud-init and VM templates make
environments repeatable

Dynamic inventories generated
from Terraform outputs

Store all code in Git for
full reproducibility

Rebuild from scratch to practice
disaster recovery
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Containers and
Kubernetes
in Your Homelab

e - Start with Docker to master
images, containers, volumes, and
Compose

e - Deploy k3s: lightweight,
CNCF-certified Kubernetes for
homelab hardware

e - Learn core objects: pods,
deployments, services,

namespaces, ingress | e ——
NAMESPACES | — . |

e - Practice rolling updates,
rollbacks, namespace isolation,
self-healing

e - Use persistent storage and TLS
to mirror production concerns /

.,/'J




Building a Local CI/CD Pipeline

e Self-host GitLab CE for source
control and built-in CI/CD

® Jenkins pipelines: checkout code,
run tests, build images, deploy

® GitLab Runner executes pipeline
jobs triggered by code commits

® Deploy to Docker or k3s using
Helm charts and container images

® Practice rollbacks and secrets
handling with small, frequent commits
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Deploy to Docker or k3s
using Helm charts and
container images




Observing Your Lab: o ———
Metrics, Logs, and Alerting

ALERTS
METRICS

e S

SN /\,/\Wf Q
® Deploy Prometheus for metrics and s N
Grafana for dashboards /VW 0
¢ Add Loki to aggregate logs from 2
containers and services L0GS HOSTS & CONTAINERS

® Use Alertmanager to route notifications
to Telegram or webhooks

® Set up alerts for host down, high CPU,
disk space, and container restarts

® Build one observable lab that
correlates metrics and logs




Securing and
Troubleshooting
Your Homelab

- VPN-first remote access;
close all inbound ports

S——— = === —— °

- Reverse proxy with TLS
and SSO for web services

- Tested backups and
disaster recovery plans

- SSH keys, least privilege,
and automatic updates

- Read logs; trace failures
systematically




A Practical Beginner Workflow:
The First DevOps Project

— Start with a concrete goal: deploy a small web app with a database

— Begin with one Linux VM and a repeatable Ansible provisioning playbook

— Add Gitea/GitLab CI/CD building, testing, and deploying on each commit

@

g

® - Containerize the app with Docker, then deploy to single-node k3s
@

®

— Mature iteratively with monitoring, alerts, security, and documentation



Common Homelab Mistakes
and How to Avoid Them .

- Avoid overbuilding: start small,
expand only after hitting real limits

- Choose efficient, quiet, low-power
hardware over raw performance

- Set up DNS and network design
before configuring services

- Automate administration to
keep the lab reproducible

- Treat backups as required:
test restores, keep an offsite copy

—



Turning Homelab Work
into a DevOps Portfolio

—

/—n\ - Document architecture diagrams,
y runbooks, and failure stories in a
o 5 public GitHub repository

| Ansible, Kubernetes manifests,

“ i\ . - Organize code into Terraform,
~ f) and CI/CD pipeline folders

) \ e ]
.-/ \ = Showecase skills in Linux, containers,

l"\\_ e j Kubernetes, CI/CD, and observability

.

—

/- Provide a live dashboard and
e ) architecture diagram as evidence
g of operational work

/ ==
/ ™

[ @ | - Craft interview stories about
/) designing, breaking, and
R rebuilding real infrastructure

E home"ab‘POrtfoﬁo

i terraform
i ansible

-
L ) kubernetes-manifests
ﬁ cicd-pipelines
@ architecture-diagram.md

B runbooks

B mcident-stories

ARCHITECTURE DIAGRAM



Advanced Paths and
Sustainable Next Steps

@ - Adopt GitOps with ArgoCD or FluxCD
to drive cluster state from Git

Cs/ - Add multi-node Kubernetes, persistent
storage, cert-manager, and service mesh
for expansion

G/ - Practice secrets management,

network policies, and zero-trust

access patterns

v ) - Leverage cloud free tiers for Homelab Multi-node Selected
with GitOps Kubernetes Cloud

selected workloads while keeping Workloads

the homelab as a sandbox

- Sustain momentum with small
projects, documentation, and
incremental complexity
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