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WHY Concurrency Oriented Programming?

2x FASTER development of new services

10x BETTER services, down-time less than 5 minutes/year
10x SAFER services that are very hard to hack or crash
10x MORE users and transactions — within milliseconds

using
10x LESS costs and energy

@ motorola
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Common Vulnerabilities and Exposures

References: Cesarini CVE


https://www.erlang-solutions.com/blog/which-companies-are-using-erlang-and-why-mytopdogstatus/
https://cve.mitre.org/
https://www.youtube.com/watch?v=e99QDd0_C20
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The Telecom World: Original Needs

Prototyping: it is not enough to have ideas, you need to be sure they work
Mike Williams

Co-creator of Erlang

Real-time, secure and scalable

Bjarne Dacker
Manager of the co-creators of Erlang

Reliable distributed systems in the presence of software errors
Joe Armstrong

Co-creator of Erlang

References: Armstrong (2003), Déacker (2000), Dacker (2009)


https://erlang.org/download/armstrong_thesis_2003.pdf
https://cogsys.uni-bamberg.de/team/schmid/uoshp/lehreuos/fp01-www/fp-referate/erlang/bjarnelic.pdf
https://www.erlang-factory.com/upload/presentations/115/BjarneDacker-ErlangFactoryLondon2009-AdiscussionofbasicvsappliedresearchinthesoftwaredomainandthecreationofErlang.pdf

The (Telecom) World: First Principles

1. The world is concurrent

2. Things in the world don’t share data @

3. Things communicate with messages =
—

4. Things fail j

Joe Armstrong, co-creator of Erlang



Principle 1: The World is Concurrent
— Concurrency ﬂ

Run many tasks on one unit

— Parallelism
Run many tasks on several units

— Distribution
Run many tasks on several units wherever

— Key Insight
“Automagically” handle concurrency, parallelism and distribution!



Principles 2 and 3:
Things Don’t Share Data and Communicate with Messages

Shared Memory No Shared Memory

Message

>

Key Insight
Treat processes as immutable data structures to easily handle distribution and failures!



_p— —

Principle 4: Things Fail . ' . .
— “Anything that can go wrong will go wrong” . . ..- ‘ .
Edward A. Murphy Jr. ‘ ‘. -

— Supervision trees to isolate failures and recover

— Let small, isolated parts crash responsibly to safeguard overall system

— Key Insight
"Automagically” embrace failure over trying to prevent failure!

Reference: Hebert



https://ferd.ca/the-zen-of-erlang.html
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WHY Erlang & Elixir for Concurrency Oriented Programming?

Robert Virding’s (co-creator of Erlang)
First Rule of Programming

Any sufficiently complicated concurrent program
in another language contains

an ad hoc informally-specified bug-ridden

slow implementation

of half of Erlang
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The Erlang Programming Language

— Functional/declarative

— Immutable data and message passing E R |_ A N G

— Concurrency and error handling primitives
— Open source — since 1998: “best European open-source since Linux”

— An amazing environment: a set of tools and help for building systems



The Elixir Programming Language

— Inherits the Erlang virtual machine and environment
— Adds influences from Ruby and Clojure

— Adds front-end focus

— Open source — since 2012

— An amazing developer experience:
Top-2 most admired programming language
Most admired web development framework: Phoenix LiveView Native

Reference: Stack Overflow Developer Surveys with 50,000+ participants 2022-2025



Powered by Elixir & Erlang
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Concurrency Oriented Programming: @

2x FASTER development of new services @ motorola

10x BETTER services, down-time less than 5 minutes/year ERICSSON 2
r

10x SAFER services that are very hard to hack or crash @ il

10x MORE users and transactions — within milliseconds @WhatsApp

using

10x LESS costs and energy E E

Perfect for digital infrastructure critical for societ

intech, digital health, media, telecom, defence, ... CEtrlang
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