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Literate DevOps for Configuration Management

or

How to write, explain, document and 
run "infrastructure as code".



Literate DevOps

My Background:
●  Scientific simulation models
●  Configuration of simulation stack
●  Reproducible models
●  Automation
●  Teaching and writing
●  Company http://h-rd.org



About this Talk

Literate DevOps

 Ideas by:
● Howard Abrams
● Donald Knuth
● Carsten Dominik

Mistakes by me :-)



Quick search, this talk #5



“Standard” DevOps

Two phases:

1. Bang head until server works

2. Capture effort into some automation tool like 
Puppet or Chef



What is Literate DevOps?

Literate DevOps is the combination of Literate 
Programming and DevOps:

"Documentation with embedded executable 
DevOps code"



What is Literate Programming?
● Documents with "commented out" code vs code 

with comments
● Invented by Donald Knuth in the 1980's



What is Literate Programming?

Main idea: Communication
● Ideas
● Concepts
● Code

 for others (and yourself)



How it works



Tooling
● Example tooling based on emacs and org
● Developed by Howard Abrams
● https://github.com/howardabrams/
● Easy adaption to e.g. markdown
● Text/code based, so easy VC/git integration



Emacs and Org
● Emacs is THE extensible editor
● Org is an interactive writing/scripting/organizing/hyperlinking 

application for Emacs http://orgmode.org

● Interactive code execution in org document by Ctrl­C Ctrl­C
● Batch code and documentation export to html, markdown and 

code
● Great for DevOps idempotence: Apply and test 

recipes/manifests again and again with easy Ctrl­C Ctrl­C 
for learning



Org Mode
● Great at thought collection and organization
● Hyperlinks for documents, code, remote execution
● System is build from small, simple parts
● Executable literate programming
● Mix (weave) code from multiple languages



Org Mode



Org Mode



Org Mode



Advanced Features
● Remote shell access through ssh
● Remote file access through "tramp"
● Remote sudo

 /ssh:bastion.example.com|ssh:server.example.com/var/www/index.html

 ssh access  | (piped through bastion) to file on server



Cross Platform

● Emacs: Linux, Windows, OSX, *BSD, ARM, …

● no X required, terminal

● non-interactive, command line exec



What is Literate Programming?

Code with comments:
 
  /* my comments */
  var my_code = "abc";
  /* my next comment */



What is Literate Programming?

Code with comments:
#+BEGIN_SRC 
  /* my comments */
  var my_code = "abc";
  /* my next comment */
#+END_SRC

Documentation with code:
#+BEGIN_SRC 
my comments
/* var my_code = "abc"; */
my next comment
#+END_SRC



Literate DevOps
● Literate programming for DevOps: 
scripts/manifests/playbooks

● Term coined by Howard Abrams
● Provides structure and clarity for code
● Allows to communicate systems to others



Example Document



Example Document



Example Document



Example Document



Literate DevOps
Chef example from 
[[https://supermarket.chef.io/cookbooks/application]]:

#+begin_src ruby
  application '/path/to/deploy' do
    owner 'root'
    group 'root'
 end
#+end_src

This example needs still to be refined to be used.

clickable URL 
in docs!



Literate DevOps
Chef example from 
[[https://supermarket.chef.io/cookbooks/application]]:

#+begin_src ruby
  application '/path/to/deploy' do
    owner 'root'
    group 'root'
 end
#+end_src

This example needs still to be refined to be used.

This snippet can be written to a file
 and

 remotely executed.



Literate DevOps
Chef example from 
[[https://supermarket.chef.io/cookbooks/application]]:

#+begin_src ruby
  application '/path/to/deploy' do
    owner 'root'
    group 'root'
 end
#+end_src

This example needs still to be refined to be used.

declare source language here, ruby or puppet,...



Mix Chef with Terraform and apex

Org allows you to mix and match multiple 
languages and stacks:

●   Terraform (manages DNS, network, VM's)
●   Chef/Puppet/Ansible
●   apex (Go, “capistrano” for AWS Lambda)



Use Case: Terraform / Vagrant
● set up Vagrant
● put Terraform into Vagrant
● set up cloud / AWS
● provision with Puppet / Chef

complicated, mix of tools

use Literate DevOps



Use Case: apex / Vagrant
● set up Vagrant
● put apex into Vagrant
● set up AWS Lambda
● set up storage

complicated, mix of tools

use Literate DevOps



Use Cases
● both use cases have commonalities (Vagrant)
● both install something into Vagrant (Terraform, apex)
● both do some setup (puppet, AWS Lambda)
● with LitDevOps smooth transition between use cases

switch of tooling

use Literate DevOps



Re-use knowledge and code

Use Cases show:
● systems evolve
● tools change
● some things stay the same
● re-use
● no why and how documentation:

CHAOS



Change

Infrastructure and tools change all the time.

New (and old) kids on the block: 
● Google App Engine
● AWS Lambda
● serverless.com
● NIX, guix (no remote editing, docs still 
needed)



Literate DevOps

You can use Literate DevOps only during 
development.
Export code once it's working.

(tooling not anymore required, beware! changes mix things up)



Literate DevOps

maybe: DocOps



Takeaway

 Literate DevOps =

        ( infrastructure

             + documentation )

as code



Links
● https://en.wikipedia.org/wiki/Literate_programming

● http://howardism.org/Technical/Emacs/literate-devops.html

● http://h-rd.org/literate-devops

● http://orgmode.org



Literate DevOps

Slides at: 

http://h-rd.org/literate-devops

Questions? I like to help, just ask the guy on 
the photo!

fosdem2016@h-rd.org
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