
Artisans of Information Technology

Intro to Elixir



• Introduction 

• Functional programming 

• Elixir 

• Phoenix 

• Elixir & Phoenix in industry 

• Demo

Table of contents



Who are we?

Hans Kenis 
@HansKenis

Luc Tielen 
@luctielen



Kabisa is een maatwerk so/ware ontwikkelaar die zich specialiseert op het 
gebied van web en mobiele app ontwikkeling & integra9e. 

10+ 
jaar in business

300+ 
succesvolle projecten

40 
team members

3 
kantoren in NL



elm



• “Programming with functions” 

• All about the data 

• Functions: transformations of data

Functional programming



• High level, declarative 

• Immutability -> easy to parallelize 

• None or minimal side effects 

• Same inputs -> same outputs

Functional programming



Elixir

“A dynamic, functional language designed  
for building scalable and maintainable applications”



• Functional programming language 

• Ruby-like syntax 

• Built on top of Erlang 

• Macro’s (meta-programming) 

• Great tooling

Elixir



• Created by Ericsson in 1986 

• Originally designed for telecom industry 

• Now: similar to structure of the web

A trip back in history: Erlang



• For systems that need: 

• Distributed 

• Fault-tolerant 

• Soft real-time 

• Highly available 

• Hot swapping code

Erlang



• Compiles to Erlang BEAM File 

• Runs on Erlang VM 

• Erlang compatible

Elixir



• Function definition: 

• Identified by name and arity:  
`add/2` 

• Dynamic typing 

• Always return last expression  
(no return statement)

Elixir Crash Course



• Module: 

• Group of functions

Elixir Crash Course



• Example usage

Elixir Crash Course



Elixir Crash Course

Can be rewritten as ….



Elixir Crash Course

• Pipe-operator:   

• |> 

• fun_1 |> fun_2 

• Result of fun_1 becomes first 
argument of fun_2



Elixir Crash Course

• Pattern-matching 

• Recursion



• An actor is a primitive unit of computation: 

1. Processing 

2. Storage 

3. Communication

Actor model



• Actor can (in response to a message):  

1. Send messages to other actors 

2. Create new actors 

3. Change internal state

Actor model



• “One Ant is no Ant” 

• Actor has an address (mailbox) 

• Isolated 

• Message passing 

• Messages handled sequentially 

• Concurrency through multiple actors

Actor model



Actor model

Multi-threading in OO Actor Model



• Simple concept -> less complexity  

• Less error prone (deadlocks, data races)  
than mutexes / condition variables / … 

• But not easy to get right when designing a language

Actor model



• “Actor” == “process” 

• Extremely Lightweight: easily 1M+ on standard HW  

• 1 mailbox per process 

• Only async messages 

• All code runs in processes

Actor model in Elixir



• spawn: creates new process 

• returns the process ID (PID) to  
communicate with process

Processes: example 1



• send: sends message  
to a process

Processes: example 1



• receive: listen for messages 

• explicit updating of state

Processes: example 1



Processes: example 1



• Synchronous message =  
async message back and forth 

• self() returns current PID

Processes: example 2



• receiving process updated to 
send message back to sender

Processes: example 2



Processes: example 2



Processes: example 2



• "Open Telecom Platform" 

• Middleware 

• Abstracts away boilerplate 

• Battle hardened for over 30 years 

• Let it crash / fail fast mentality

OTP



• = Generic Server 

• Abstraction layer on top of processes 

• Hooks for: 

• Initialization/termination of process 

• Message handling (async, sync, out of band) 

• Hot code swapping

OTP: GenServer



• Keep stateful code separated  
as much as possible!

OTP: GenServer example



OTP: GenServer example



• Special kind of process 

• 1 job: monitor / restart failing processes 

• Many possible restart strategies 

• Can be used to monitor other supervisors  
-> hierarchical structure, fault isolation 

• Key to robustness

OTP: Supervisor



OTP: Supervisor (one for all strategy)



Phoenix

“Productive. Reliable. Fast.”



Phoenix - concepts

• MVC web framework 

• Router DSL 

• Built on top of Cowboy / Plug 

• Ecto (SQL DSL)



Plug

https://github.com/elixir-plug/plug 

Plug is:  

1. Specification for composable 
modules between web applications. 

2. Each step returns updated 
Plug.Conn structure 

3. Connection adapters for different 
webservers in the Erlang VM

https://github.com/elixir-plug/plug


Plug

• Middleware library 

• = 1 action in a Phoenix pipeline 

• Used for auth, request validation, 
logging, …



Plug
• Composable 

• Plug pipeline 

• Makes Phoenix very explicit



Phoenix Router

• Easily chain actions  
for specific endpoints (get, post, …) 

• `pipeline`: Pipeline macro 

• `pipe_through`: denotes specific 
pipeline 

• Plug specification is imported by 
`use HelloPhxWeb, :router`



Ecto

• Declarative DSL for database queries (SQL) 

• Inspired by LINQ 

• Multiple backends (postgresql, MariaDB, ...) 

• Composable queries



Elixir & Phoenix at Kabisa

• Fast: sub-millisecond response times 

• Minimal mutable state -> less complex systems 

• Highly scalable web apps 

• Declarative, easy to read code (after getting used to functional thinking) 

• Composable  

• Con (sometimes): library support / coverage



Elixir/Phoenix is part of Philips Hue Labs (backend)



… and also part of Wuunder backend



•   And many more..!

Erlang & Elixir in industry



• Supervisor / observer example 

• Processes example (Pingpong example + Visualixir)

Demo



Reading material

• https://elixir-lang.org/ 

• http://phoenixframework.org/  

• https://kabisa.nl/ 

• https://theguild.nl 

• https://www.meetup.com/nl-NL/Weert-Software-Development-Meetup/

https://elixir-lang.org/
http://phoenixframework.org/
https://kabisa.nl/
https://theguild.nl
https://www.meetup.com/nl-NL/Weert-Software-Development-Meetup/


Reading material
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