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Chesterton’s Fence





Programming Language

Vs

Programming System



Interacting with a Compiler

Vs

Interacting with a System



Operating Systems

"An operating system is a collection of things that 
don't fit into a language. There shouldn't be one."

-- Dan Ingalls



Unix + Shell + Emacs 

Plan 9 / Oberon



System
A system is a group of interacting or interrelated elements 
that act according to a set of rules to form a unified whole.

A system, surrounded and influenced by its environment, 
is described by its boundaries, structure and purpose and expressed in 

its functioning.















Programming Systems



Lisp Machines





Smalltalk



gtoolkit.com



pharo.org



Erlang
Designed to build a specific type 

of system

Telecom systems 

● Concurrency

● Fault tolerance

● Scalability/adaptability

View Erlang as a SYSTEM 

with a language, not a 

language with concurrency



The Erlang 
Language

The result!

● Processes

● Asynchronous messages, 

selective receive

● Primitives for error detection 

and control

● Primitives for managing and 

loading code

● No mutable, shared, global 

data

● Functional language - 

originally logical

● No user defined datatypes!



The BEAM
Designed to run Erlang!

● Very close coupling between 

Erlang and the BEAM

● Directly implements most 

language features (all of the 

above)

● Provides communication with 

outside world - ports and 

NIFs



The
BEAM

System

● Tracing

● Introspection

● Hot Code Loading

● External Format

● Scheduling

● Networking

● Remote Shell

● Preemptive Multitasking



Languages on the 
BEAM

● Native Languages

( Erlang semantics )

Elixir, LFE, Caramel, …

● “Skins” on top of Erlang

● Non-Native Languages

( different semantics )

Luerl (Lua on the BEAM)

● Implemented in Erlang

● Run external to the BEAM



armstrongonsoftware.blogspot.com/2006/09/why-i-often-implement-things-from.html



concuerror.com



github.com/lasp-lang/partisan



https://dl.acm.org/doi/10.1145/3331542.3342572



github.com/andytill/erlyberly



github.com/andytill/erlyberly



ferd.github.io/recon



Boot into the BEAM



grisp.org



nerves-project.org



kry10.com



Programming for the BEAM

Vs

Programming in the BEAM





Let’s Grow and Improve the System



One More Thing



EFLFE

Elixir Flavoured Lisp Flavoured Erlang

👔 Business in the Front 

👽 Aliens in the Back

An LFE to Elixir Transpiler

github.com/marianoguerra/efe#eflfe-elixir-flavoured-lisp-flavoured-erlang



efe pp-lfe file.conf my-code.lfe
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