
A list of technologies I plan on learning and implementing within my setup

Tech To Learn
HashiCorp Vault
Packer
Teleport

Future Plans



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
security.



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:

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.



HashiCorp Vault is a powerful tool designed to manage secrets and protect sensitive data securely.
It provides a robust secret management, encryption, and access control solution, making it an
essential component for modern DevOps and security practices. This article explores the features
of HashiCorp Vault, provides installation instructions, and walks you through the basic setup.

HashiCorp Vault is an open-source tool that manages secrets and protects sensitive data by
providing a unified interface to secrets management. It supports a variety of storage backends,
provides dynamic secrets, and integrates with numerous systems to secure data at rest and in
transit. Vault is widely used to handle API keys, passwords, certificates, and encryption keys.

Dynamic Secrets: Generate secrets on-the-fly for various services like databases and
cloud platforms, reducing the risk of static secrets being compromised.
Static Secrets: Store and manage static secrets securely with encryption and access
control.

Data Encryption: Encrypt and decrypt data using Vault's APIs, ensuring that sensitive
information is protected both at rest and in transit.
Key Management: Manage encryption keys and policies securely, with options for
automated key rotation.

HashiCorp Vault
Getting Started with HashiCorp
Vault: Secure Your Secrets with
Ease

What is HashiCorp Vault?

Key Features of HashiCorp Vault
1. Secret Management

2. Encryption as a Service



Authentication Methods: Support for multiple authentication methods including tokens,
LDAP, GitHub, and cloud-based identity providers.
Policies: Define fine-grained access policies to control who can access and manage
secrets.

Lease Management: Control the lifecycle of secrets with leasing mechanisms,
automatically revoking secrets after a specified time.
Revocation: Revoke secrets and access policies as needed, ensuring that compromised
credentials are promptly invalidated.

Detailed Logs: Track all interactions with Vault through comprehensive audit logs,
providing visibility and accountability for secret management activities.

Clustering: Support for high-availability configurations to ensure Vault remains available
and reliable.
Scaling: Designed to handle large-scale deployments and high-throughput environments.

1. Download Vault
Visit the Vault Downloads page to get the latest version for your operating system
(Windows, macOS, or Linux).

2. Install Vault
Windows:

Extract the downloaded ZIP file to a directory of your choice.
Add the directory to your system's PATH environment variable.

macOS:
Use Homebrew to install Vault with the following command:

brew install vault

Linux:
Extract the downloaded ZIP file and move the vault  binary to /usr/local/bin :

3. Access Control

4. Secret Leasing and Revocation

5. Audit Logging

6. High Availability and Scalability

Installing HashiCorp Vault
Step-by-Step Installation Instructions



unzip vault_*.zip

sudo mv vault /usr/local/bin/

3. Verify Installation
Open a terminal or command prompt and run:

vault --version

You should see the installed Vault version.

1. Start Vault Server
For a development environment, you can start Vault in server mode with the
following command:

vault server -dev

This starts Vault in development mode, which is not suitable for production but
useful for testing.

2. Set Up Environment Variables
Set the VAULT_ADDR  environment variable to point to your Vault server:

export VAULT_ADDR='http://127.0.0.1:8200'

1. Initialize Vault
Run the following command to initialize Vault:

vault operator init

This command generates the master key and the initial root token. Save the unseal
keys and root token securely.

2. Unseal Vault
Use the unseal keys to unseal Vault:

vault operator unseal

Repeat this process with the remaining unseal keys until Vault is fully unsealed.

Basic Setup Instructions
Step 1: Initialize Vault

Step 2: Initialize and Unseal Vault

Step 3: Configure Authentication and Secrets



1. Enable Authentication Method
For example, to enable the token authentication method:

vault auth enable token

2. Store a Secret
Store a secret using the vault kv put  command:

vault kv put secret/my-secret value="supersecret"

3. Retrieve a Secret
Retrieve the stored secret:

vault kv get secret/my-secret

1. Create a Policy
Define a policy in a file named policy.hcl :

path "secret/*" {

  capabilities = ["read", "create", "update"]

}

Apply the policy using the command:

vault policy write my-policy policy.hcl

2. Attach Policy to User
Create a token with the policy attached:

vault token create -policy="my-policy"

HashiCorp Vault Official Website – Explore documentation, tutorials, and more.
Vault Documentation – Detailed guides and references for all Vault features.
Vault GitHub Repository – Access the source code and contribute to the project.

HashiCorp Vault is a comprehensive tool for managing secrets and securing sensitive data across
diverse environments. Its robust feature set, including dynamic secrets, encryption, and fine-

Step 4: Set Up Access Policies

Useful Links

Conclusion

https://www.vaultproject.io/
https://github.com/hashicorp/vault


grained access control, provides a solid foundation for enhancing your security posture. By
following the installation and basic setup instructions, you can quickly start leveraging Vault to
protect your data and streamline secret management. For more advanced configurations and
support, refer to the extensive documentation and engage with the community resources.



HashiCorp Packer is an open-source tool designed to automate the creation of machine images
across a variety of platforms. Whether you’re provisioning cloud instances or creating virtual
machines for local development, Packer simplifies the process of building consistent and
repeatable images. This article explores the features and use cases of HashiCorp Packer, provides
installation instructions, and guides you through the basic setup.

HashiCorp Packer is a tool for creating identical machine images for multiple platforms from a
single source configuration. It enables you to define your machine image and automate the build
process, ensuring consistency and efficiency across different environments.

Cloud Providers: Create images for cloud platforms such as AWS, Azure, Google Cloud,
and more.
Virtualization: Build images for virtualization platforms like VMware, VirtualBox, and
Hyper-V.
Containers: Generate Docker container images with ease.

Templates: Use JSON or HCL (HashiCorp Configuration Language) to define machine
images and build processes.
Version Control: Manage image configurations in version control systems to track
changes and collaborate effectively.

Packer
Getting to Know HashiCorp Packer:
Your Go-To Tool for Easy Image
Creation

What is HashiCorp Packer?

Key Features of HashiCorp Packer
1. Multi-Platform Support

2. Configuration as Code



Provisioners: Use built-in provisioners or custom scripts to install software, configure
settings, and prepare images.
Custom Scripts: Integrate scripts or configuration management tools like Ansible, Chef,
or Puppet to automate complex setups.

Concurrent Builds: Create multiple images simultaneously, optimizing build times and
resource usage.
Build Variants: Generate different variants of images from a single configuration file.

Plugins: Extend Packer’s functionality with plugins for additional providers, provisioners,
and post-processors.
Community Support: Leverage community plugins and modules for various use cases.

Consistent Environments: Ensure that development, testing, and production
environments are consistent by using the same base images.
Rapid Provisioning: Speed up the deployment process by automating image creation
and reducing manual setup.
Infrastructure as Code: Integrate with other IaC tools to manage infrastructure lifecycle
from image creation to deployment.
Disaster Recovery: Quickly restore environments by creating and storing base images
that can be redeployed when needed.

1. Download Packer
Visit the Packer Downloads page to get the latest version for your operating system
(Windows, macOS, or Linux).

2. Install Packer
Windows:

Extract the downloaded ZIP file to a directory of your choice.
Add the directory to your system's PATH environment variable.

macOS:

3. Provisioning and Configuration

4. Parallel Builds

5. Extensibility

Use Cases for HashiCorp Packer

Installing HashiCorp Packer
Step-by-Step Installation Instructions

https://developer.hashicorp.com/packer/install?product_intent=packer


Use Homebrew to install Packer with the following command:

brew install packe

Linux:
Extract the downloaded ZIP file and move the packer  binary to /usr/local/bin :

unzip packer_*.zip

sudo mv packer /usr/local/bin/

3. Verify Installation
Open a terminal or command prompt and run:

packer version

You should see the installed Packer version.

1. Create a New Directory
Create a directory for your Packer configuration files:

mkdir my-packer-project

cd my-packer-project

2. Write a Basic Template
Create a file named template.json  with the following content for an example AWS
AMI:

{

  "builders": [

    {

      "type": "amazon-ebs",

      "region": "us-east-1",

      "source_ami": "ami-0c55b159cbfafe1f0",

      "instance_type": "t2.micro",

      "ssh_username": "ec2-user",

      "ami_name": "packer-example {{timestamp}}"

    }

  ],

  "provisioners": [

Basic Setup Instructions
Step 1: Create a Packer Configuration File



    {

      "type": "shell",

      "script": "setup.sh"

    }

  ]

}

3. Create a Provisioning Script
Create a file named setup.sh  to install software or configure settings:

#!/bin/bash

yum update -y

yum install -y httpd

systemctl start httpd

systemctl enable httpd

1. Run Packer Build
Execute the following command to build the image based on your configuration:

packer build template.json

2. Monitor Progress
Packer will create the image, run the provisioning script, and output build status in
the terminal.

1. Deploy the Image
Once the build is complete, use the created image in your cloud provider or
virtualization platform to launch new instances.

2. Manage and Update
Modify your Packer template and provisioning scripts as needed to update or create
new images.

HashiCorp Packer Official Website – Access documentation, tutorials, and more.
Packer Documentation – Detailed guides and references for all Packer features.
Packer GitHub Repository – View source code and contribute to the project.

Step 2: Build the Image

Step 3: Use the Image

Useful Links

https://www.packer.io/
https://developer.hashicorp.com/packer/docs?product_intent=packer
https://github.com/hashicorp/packer


HashiCorp Packer is a powerful tool for automating the creation of machine images, ensuring
consistency and efficiency across various platforms. With its multi-platform support, configurable
templates, and extensibility, Packer simplifies the process of building and managing images. By
following the installation and basic setup instructions, you can quickly start leveraging Packer to
streamline your infrastructure automation tasks. For more advanced configurations and support,
explore the comprehensive documentation and engage with the community resources.

Conclusion



In the world of secure access and management for infrastructure, Teleport stands out as a powerful
tool. It provides secure access to servers, Kubernetes clusters, web applications, and databases,
simplifying and securing your infrastructure management. This article delves into the features of
Teleport, provides Docker-Compose installation instructions, and guides you through the basic
setup.

Teleport is an open-source, unified access plane that enables secure access to various
infrastructure resources. It integrates well with existing security standards, providing role-based
access controls, auditing, and session recording to ensure compliance and security.

Single Sign-On (SSO): Integrates with SSO providers like Google, GitHub, Okta, and
others, allowing seamless and secure access.
Unified Access: Access servers, Kubernetes clusters, databases, and internal
applications from a single point of control.

Granular Permissions: Define roles and permissions with fine-grained controls to ensure
that users have the right level of access.
Audit Logs: Keep detailed logs of all access and actions taken, which are essential for
compliance and security auditing.

SSH and Kubernetes: Manage SSH servers and Kubernetes clusters with ease.
Database Access: Securely access SQL databases such as PostgreSQL and MySQL.

Teleport
Mastering Teleport: Secure Access and
Management for Your Infrastructure

What is Teleport?

Key Features of Teleport
1. Unified Access Plane

2. Role-Based Access Control (RBAC)

3. Multi-Protocol Support



Application Access: Provide secure access to internal web applications without exposing
them to the internet.

End-to-End Encryption: All data in transit is encrypted, ensuring that sensitive
information remains secure.
Multi-Factor Authentication (MFA): Supports various MFA methods, adding an extra
layer of security.
Session Recording: Record all user sessions for auditing and compliance purposes.

Easy Setup: Deploy Teleport easily using Docker, Kubernetes, or traditional installation
methods.
Scalability: Scale Teleport to manage thousands of nodes across multiple environments.

Docker-Compose simplifies the deployment of Teleport by orchestrating the necessary services.
Follow these steps to get Teleport up and running using Docker-Compose.

1. Install Docker and Docker-Compose
Ensure Docker and Docker-Compose are installed on your system. For installation
instructions, refer to the Docker installation guide and the Docker-Compose installation
guide.

2. Create a Docker-Compose File
Create a directory for your Teleport setup and navigate to it. Create a docker-compose.yml
file with the following content:

services:

  teleport:

    image: quay.io/gravitational/teleport:latest

    container_name: teleport

    ports:

      - "3022:3022" # SSH Service

      - "3023:3023" # Teleport Auth Service

      - "3025:3025" # Teleport Proxy Service

      - "3080:3080" # Teleport Web UI

    volumes:

4. Security and Compliance

5. Ease of Deployment and Management

Installing Teleport Using Docker-Compose

Step-by-Step Docker-Compose Installation



      - ./data:/var/lib/teleport

      - ./config:/etc/teleport

    restart: unless-stopped

3. Create Teleport Configuration
Create a config.yaml  file in the config  directory with the following basic configuration:

teleport:

  data_dir: /var/lib/teleport

  auth_token: "your-cluster-join-token"

  auth_servers:

    - teleport:3025

auth_service:

  enabled: true

proxy_service:

  enabled: true

  public_addr: "your-public-ip:3080"

ssh_service:

  enabled: true

4. Start Teleport
Open a terminal, navigate to the directory containing the docker-compose.yml  file, and run
the following command:

This command will pull the Teleport Docker image and start the container in detached
mode.

docker-compose up -d

5. Access the Teleport Web UI
Open your web browser and navigate to http://localhost:3080  to access the Teleport web
interface.

Once Teleport is running, you’ll need to configure it to start managing your infrastructure securely.

Access the Teleport web UI at http://localhost:3080 .
Use the default admin credentials to log in and create a new user with appropriate roles.

Basic Setup Instructions

Step 1: Create a User

Step 2: Join Nodes to the Cluster



Use the tctl  command to generate a join token for adding new nodes:

tctl nodes add --roles=node

On the node you wish to join, install and configure Teleport using the join token:

teleport start --roles=node --token=your-cluster-join-token --auth-

server=teleport:3025

Define roles and permissions in the roles.yaml  file and apply them using tctl :

kind: role

metadata:

  name: developer

spec:

  allow:

    logins: ["developer"]

    node_labels:

      "*": "*"

tctl create -f roles.yaml

Teleport Official Website – Learn more about Teleport and download the software.
Teleport Documentation – Access detailed setup guides and documentation.
Teleport Community Forum – Join the community for support and discussions.

Teleport is a robust, open-source solution for securing access to your infrastructure. Its
comprehensive features, including role-based access control, multi-protocol support, and session
recording, make it an ideal choice for organizations looking to enhance their security posture. By
following the Docker-Compose installation and setup instructions, you can quickly deploy Teleport
and start managing your infrastructure securely and efficiently.

Step 3: Configure Role-Based Access Control (RBAC)

Useful Links

Conclusion

https://goteleport.com
https://goteleport.com/docs/

