Growing a Language

Joe Armstrong



Make a prototype

Get some users
Write some documentation
Make a “proper” version

Make a course

Make a product
Write a book
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Sell the company
Grow a community
Fight technical battles
Give talks

Go to meetings

Write code

Talk to financiers
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History



21 June 1948












Nothing was ever
the same again



Context



# Languages that | could learn vs. time

1948

1977

1986

25

2015

2500

2053

Too
many



Hewlett Packard Vectra 45945A
Introduced 1985

e 256 KB RAM - Expandable
to 3.64 MB with
expansion slots
« 80286 CPU at 8Mz
e« 20MB or 4OMB hard disk
e 2 x 5.25 inch floppy drives

Source: http://www.hpmuseum.net/



2015

* 8 Gbhytes memory (x 32,000)
e 4 — core — 2.5GHz (x 1,000)
e 250 GB SSD (x10,000)

The machine 1s 1000x faster —
sOo a 60 second boot time 1n
1985 should be 60ms 1n 2014 :-)

What went wrong?









1986



Start with a problem

* How can we program telephony? - Erlang

* How can we describe a page? - Postscript

* How can we program a set-top box? - Java

* How can we experiment with types? - Haskell
e How can we parse natural language? - Prolog
* How can we do statistical computations? - R

e How can we confuse people? - Xcode






The Reduction machine
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4 reduction machines
running in parallel
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Suspending and resuming
a computation

Fetch
P Computation
aQRDb from database
QRD
RcRD Resume
dCRb\\\\\\\;

dcRD
Store the cRDb
last row In a RDb
database db
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Message Passing

Q N a .

P1 = spawn(P)
Q receive R S
areceive RS
receive R S

Suspends
send P1 {x U} S

S
XURS



The story so far ...

* A suspend/resume mechanism

* A message massing mechanism
* A reduction mechanism

* A process spawn mechanism

Needs one more thing



[inks

If a process crashes a
message Is sent to the
linked process



4 days for a

rewrite



We have a language
all we now need are some users
and an application
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function unli returns none.

l # uni ---=>
case (wait, [
n => [term,exit],
h => [hold,
case(new call, |
connected => multi,
n => case(gone_ away, [
yes => exit,
no => [conv,uni]
1),
h => [conv,uni]
1)
]
31



1988

The prototype works
let's make a product

* Courses
* Documentation
* Performance

®* Support



Courses






Documentation









Documentation

1) “Read the code.”

2) If the code and documentation differ the code is
correct.

3) Flip the order of the above.

4) If the code and documentation differ the code is
buggy please file an error report.

5) Things you find in the code that are not
documented do not exist.

6) A few pages of markdown != Documentation.

7) Get a technical author.



PERFORMANCE






1989 - speed






Performance

e Wait 10 years for x1000 improvement.
* Incorrect code can be made arbitrarily fast.

e FErlang 1s millions of times faster than in 1986 —

virtually all the speedups come from hardware not

better software (IMHz clock — GHz clock)

® Projects are cancelled because the software does
not work.

 Can always make stuff faster by throwing hardware
1t 1t.



Joe's predictions

* In the future (say 20 years from now) all
performance critical software will be synthesized
into hardware. It's the energy.



1992 - 1995

nothing much

happens, ...






8 Dec 1995
AXE-N Cancelled ...



1996
AXD 301 starts

Lot’s of stuff happens quickly



1996 - 1998

nothing much

happens ...



1998
AXD 301 1s a great

SUCCESS SO weE€ are ...









1998 Stuft Happens

 Lots of things happen very quickly
* Erlang becomes Open Source
» 4 days later we quit and form Bluetall

» But there Is a back story ... something
IS happening ...
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10 years later...






Who is Using Erlang?
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Teaching materials
Community
Courses

Conferences

Users
Companies
Technology




