
1. Kubernetes: Kubernetes is an ideal choice for your homelab as it allows you to manage
containerized applications efficiently. Here's how you can learn and apply Kubernetes in your
setup:

2. Rancher: Rancher is a great addition as it simplifies Kubernetes cluster management. Here's
how you can integrate Rancher:

3. Ansible: Ansible is an automation tool that will help you maintain your homelab infrastructure
effectively. Here's how you can incorporate Ansible into your setup:

Tech To Learn

My Learning Plan for Homelab
Technologies:

Start Small: Begin by installing a lightweight Kubernetes distribution like Minikube or k3s
on your homelab server. This will allow me to experiment with Kubernetes without
consuming excessive resources.
Local Development: Use Kubernetes to create a sandbox environment for testing and
developing applications. You can deploy microservices or personal projects in containers.
Exploration: Dive into the Kubernetes ecosystem by exploring Helm charts, custom
resources, and network policies. Customize your Kubernetes cluster to meet your specific
requirements.
Homelab Projects: Implement Kubernetes for managing various aspects of your
homelab, such as DNS, monitoring, or containerized media servers. This hands-on
experience will deepen my understanding.

Homelab Deployment: Install Rancher within your homelab and use it as the central
hub for managing your Kubernetes clusters. This will streamline the management of
multiple clusters.
Cluster Creation: Create multiple Kubernetes clusters within Rancher to experiment with
different configurations or to isolate different projects in your homelab.
Integration: Integrate Rancher with your existing services in the homelab, such as
monitoring tools or storage solutions. Explore Rancher's catalog of applications to
enhance your homelab environment.

Homelab Inventory: Use Ansible to manage your homelab server configurations. Create
Ansible playbooks for tasks like setting up software, configuring services, and ensuring



4. Proxmox Clusters and High Availability: Proxmox is a powerful virtualization platform that
can bring enterprise-level features to your homelab. Implementing Proxmox clusters and High
Availability can add resilience and flexibility to your infrastructure:

5. Ceph Storage: Ceph storage can greatly expand your capabilities for data storage and
management. Here's how to learn and utilize Ceph:

6. 3CX VoIP Phone System: 3CX is a powerful VoIP platform that can enhance your
communication capabilities. Here's how to learn and implement 3CX:

security.
IaC for Homelab: Implement Infrastructure as Code (IaC) practices with Ansible. Define
your homelab's infrastructure in code, making it easier to replicate, scale, and recover in
case of issues.
Homelab Projects: Apply Ansible automation to specific homelab projects. For instance,
you can automate backups, updates, or the deployment of services like Plex or Nextcloud.

Proxmox Cluster: Set up a Proxmox cluster within your homelab by connecting multiple
Proxmox servers. Clustering allows you to manage and migrate virtual machines (VMs)
seamlessly across different physical nodes.
Shared Storage: For your Proxmox cluster, implement shared storage solutions that can
be easily accessed by all cluster nodes. This can include Ceph (which you're already
learning) or NFS for shared storage.
High Availability (HA): Configure High Availability for your critical VMs and services.
Proxmox HA ensures that if a physical node fails, the VMs can automatically fail over to
another node, minimizing downtime.
Resource Pooling: Experiment with resource pooling to allocate CPU, RAM, and storage
more efficiently. Resource pools can help you manage your homelab resources more
effectively, especially in a multi-node setup.
Backup and Restore: Implement backup and restore strategies for your Proxmox VMs.
Proxmox offers built-in backup functionality, and you can integrate it with other solutions
such as Ceph or NFS for reliable backups.
Container Integration: Proxmox also supports containers through LXC. Explore how
containers can complement your VMs for lightweight services and applications.

Hardware Setup: Set up Ceph storage on your dedicated homelab hardware, leveraging
any spare drives you have. This will create a distributed storage system for your data.
Storage Integration: Integrate Ceph with your homelab applications. For instance, use
Ceph as the backend storage for your Nextcloud instance to store files and documents
securely.
Data Redundancy: Explore Ceph's capabilities for data redundancy and backup. This can
be particularly useful for protecting important data in your homelab.
Expansion: As your homelab grows, expand your Ceph cluster to accommodate more
data and services, enhancing your storage capabilities.



7. pfSense Advanced Features: pfSense is an open-source firewall and routing platform that can
significantly enhance your network capabilities and security within your homelab. Explore these
advanced features for an enriched networking environment:

Install 3CX: Start by setting up 3CX on a dedicated server or virtual machine within your
homelab. Follow the installation guide provided by 3CX to get your phone system up and
running.
Homelab Telephony: Use 3CX to create a VoIP phone system for your homelab. This can
include setting up extensions for different users or devices, configuring voicemail, and
creating automated attendants.
Integration: Integrate 3CX with other services in your homelab. For example, you can
connect it to your email server for voicemail-to-email functionality or link it with your CRM
system for caller ID lookup.
Learning Resources: Explore 3CX documentation and online tutorials to learn about
advanced features, such as call recording, remote extensions, and multi-branch
deployment.
Remote Access: Set up remote access to your 3CX phone system, allowing you to
manage calls and extensions even when you're not at home.

Installation and Configuration: Begin by installing pfSense in your homelab, either on
dedicated hardware or as a virtual machine. Configure pfSense as your network's gateway
and firewall, and pay particular attention to VLAN support.
VLAN Implementation: Set up Virtual LANs (VLANs) to segment your network logically.
Use VLANs to create isolated networks for different purposes or user groups within your
homelab. For example, you can separate IoT devices, guest networks, and development
environments.
Virtual IP Addresses: Implement Virtual IP addresses to provide high availability and
load balancing for your services. Configure Virtual IPs to distribute traffic across multiple
backend servers or to ensure service continuity in case of hardware or network failures.
Captive Portal: Deploy a Captive Portal with pfSense to control access to your network.
This is useful if you want to provide Wi-Fi access to guests while requiring authentication,
terms of service agreement, or a voucher system. Captive Portal is valuable for both home
and small business scenarios.
Suricata Intrusion Detection and Prevention: Integrate Suricata, an open-source
intrusion detection and prevention system (IDS/IPS), into your pfSense setup. Configure
Suricata to actively monitor and protect your network from potential threats, malicious
activity, and vulnerabilities. Fine-tune rulesets to enhance security based on your needs.
Security and Advanced Firewall Rules: Enhance your network security by creating
advanced firewall rules in pfSense. Develop custom rule sets to filter traffic, including
specific VLANs and Virtual IP address ranges. This step is crucial for maintaining a secure
and efficient network.
Quality of Service (QoS): Optimize network traffic by configuring QoS policies. Prioritize
services, applications, and VLANs to ensure a smooth experience and reduce latency for
critical services.



Integrating these new technologies and advanced skills into my homelab offers a multitude of
advantages. By delving into Kubernetes and Rancher, I can streamline the deployment and scaling
of applications, making them more adaptable and efficient. The incorporation of Ansible
automation ensures that server configuration and management become a breeze, saving time and
ensuring consistency across your environment.

With Ceph Storage solutions, I'll gain essential experience in constructing scalable and redundant
storage systems, safeguarding my homelab data effectively. Furthermore, Proxmox Clusters and
High Availability features equip my homelab with a resilient virtualization environment that
guarantees service continuity, even in the event of hardware failures.

The addition of 3CX enhances my communication capabilities and provides an excellent platform
for learning VoIP technologies.

Finally, diving into pfSense with its VLANs, Virtual IP's, Captive Portal, and Suricata strengthens
network security, effectively segments your environment, and offers skills relevant to both home
and professional networking scenarios. Overall, these technology integrations will enrich my
learning experience, providing practical skills for my personal projects and potential career
advancement in fields such as networking and cybersecurity.

Advanced Routing and Redundancy: Experiment with advanced routing concepts in
pfSense to provide load balancing and failover capabilities. This is essential for
maintaining network redundancy and high availability for services and connections.

Revision #1
Created 2024-07-01 06:58:41 UTC by thesabear
Updated 2024-07-01 06:58:58 UTC by thesabear


