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Introduction: Gluing Kubernetes Together with Bash


In this chapter we will lay the foundation for a script that manages a complete Kubernetes cluster from the ground up. By the end of the book, that script will be able to install, provision, reload, and tear down an entire Kubernetes environment with a single command.


Before we write any Kubernetes-specific logic, we need to understand the tool we will use to build it: Bash.


Prerequisites


The exercises in this book require the following tools to be installed on your machine:



  	
Docker — docker.com/get-started


  	
kubectl — kubernetes.io/docs/tasks/tools


  	
Helm — helm.sh/docs/intro/install


  	
Minikube — minikube.sigs.k8s.io/docs/start





On macOS, all four can be installed via Homebrew. On Linux, follow the official installation guides. The chapters that use these tools reference them by name. Install them before working through the hands-on exercises.


Why Bash?


Kubernetes deployments involve many moving parts — container builds, cluster configuration, DNS setup, Helm chart installations, database bootstrapping, and service reloads. Doing any of this manually is error-prone and slow. A shell script turns that checklist into a single repeatable command.


We choose Bash specifically because:



  	It runs on every Linux server and macOS machine without installation.

  	It can orchestrate other tools (kubectl, helm, docker, minikube) by calling them directly.

  	It is the lingua franca of DevOps automation.




The disadvantage of relying on manual commands is that you must remember every step in the correct order, every time. A script remembers for you. When your cluster grows to span multiple datacenters, the script scales with it.


I’ve run Kubernetes in production since 2018 — six years of clusters, deployments, and the hard-won knowledge that comes from keeping them alive. This book is the script I wish I’d had on day one.


What We Are Building


The script we build across this book is called datacenter.sh. It is a single self-contained management script that can:



  	Provision a Kubernetes cluster from bare metal.

  	Build and push Docker images.

  	Install Helm releases.

  	Manage a Minikube virtual machine for local development.

  	Reload services after code changes.

  	Tear down and clean up an environment completely.




It works in two modes:



  	
VM mode (--vm-mode): Runs against a local Minikube cluster inside a virtual machine. Useful for development.

  	
Datacenter mode (default): Runs against a real server. Used in staging and production.




The Entry Point: setup.sh


We start with a thin entry point called setup.sh. Its only job is to call datacenter.sh with a sensible default mode.




  
  1 #!/usr/bin/env bash
2 
3 exec ./datacenter.sh --vm-mode "${@-}"







This is three lines, but each one matters.


The Shebang Line




  
  1 #!/usr/bin/env bash







The first line of any shell script is the shebang. The #! characters tell the operating system which interpreter to use to run the file. We pass the interpreter path after it.


Rather than hardcoding /bin/bash, we call /usr/bin/env bash. The env command searches the user’s $PATH for the first bash it finds. On some systems bash lives at /usr/local/bin/bash (a newer version installed by Homebrew, for example). Using env picks up that version automatically.


sh is an alternative you will see in older scripts. It is a POSIX-compliant shell, which means it runs on any Unix system. However, sh does not support many of the Bash features we use throughout this book — arrays, [[ ]] syntax, readonly, and more. On modern Linux systems sh is usually dash, not bash, and they are not interchangeable. We use bash throughout.


Delegating with exec




  
  1 exec ./datacenter.sh --vm-mode "${@-}"







exec replaces the current shell process with the command that follows. Instead of setup.sh spawning a child process that runs datacenter.sh, the calling process becomes datacenter.sh. This avoids an extra process in the process table and means the exit code of datacenter.sh is returned directly to whoever called setup.sh.


"${@-}" passes all arguments given to setup.sh through to datacenter.sh. The @ variable holds all positional parameters as separate words. The - suffix is a safety net: if $@ is unset, the substitution produces nothing rather than causing an error. You will see this pattern throughout the script.


The --vm-mode flag is the default we inject. Any user-provided arguments follow it. This means ./setup.sh --install becomes ./datacenter.sh --vm-mode --install.


Minikube and VM Mode


Minikube runs a single-node Kubernetes cluster inside a virtual machine on your laptop. It uses VirtualBox (or another hypervisor) to create an isolated environment that closely mirrors a real cluster.


The advantages of Minikube for development are:



  	You get a real Kubernetes API without needing cloud infrastructure.

  	Changes deploy in seconds instead of minutes.

  	You can reset the VM to a previous state when something goes wrong.

  	Nothing is installed on your host machine beyond the VM image.




We call this the virtual-machine server in contrast to a datacenter server — a real machine in a staging or production environment. The script handles both modes. The --vm-mode flag tells it which one it is operating against.


Starting datacenter.sh


Now we create datacenter.sh. We will build it up piece by piece throughout the book. Every chapter adds a new capability. By the final chapter the script will be complete.


Here is the skeleton we start from:




  
   1 #!/usr/bin/env bash
 2 
 3 set -o errexit
 4 set -o errtrace
 5 set -o nounset
 6 set -o pipefail
 7 # set -o xtrace
 8 
 9 main() {
10   # everything is called from here
11   :
12 }
13 
14 main "$@"







The set options at the top and the main "$@" pattern at the bottom are the two structural anchors of the script. We discuss the set options in detail in the next chapter. For now, understand that they turn the script from a sequence of commands that silently ignores errors into a program that fails loudly and exits immediately when something goes wrong.


The call main "$@" at the last line passes all arguments the user typed to the main function. Putting it at the bottom of the file means all function definitions are parsed before main runs — Bash does not require functions to be declared before they are called, but the definition must exist in the file before execution reaches it.


Hands-On Exercises



  Exercise 1.1 — Run setup.sh



Create both files and make them executable:




  
  1 touch setup.sh datacenter.sh
2 chmod +x setup.sh datacenter.sh







Add the shebang and exec line to setup.sh. Run it and observe that exec replaces the shell:




  
  1 ./setup.sh








  Exercise 1.2 — Observe exec vs subprocess



Replace exec ./datacenter.sh with ./datacenter.sh (without exec). Open a second terminal and run ps aux | grep datacenter while the script is running. You will see two processes. Restore exec and repeat the experiment. With exec, only one process exists.



  Exercise 1.3 — Test argument forwarding



Add echo "Arguments: $*" as the first line of datacenter.sh’s main function. Run:




  
  1 ./setup.sh --install --verbose







Verify the output shows --vm-mode --install --verbose.
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